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ABSTRACT

An experiment has taken place during the summer season, to examine the photovoltaic’s
behaviour on efficiency and temperature when air is exerted on the panels by a fan. Several
measurements were taken during the summer season which includes morning, midday and

afternoon periods.

Measurements have been selected to be inserted in the report depending on the
appropriateness of the weather. For the experiment, 4 photovoltaic solar panels were used.
Two monocrystalline silicon solar panels of 10W, (By Bioenergy). SunWare 3061
monocrystlline silicon solar panel of 12W and Sunlinq solar panel of 6.5W which it’s solar
cells are from Copper Indium Gallium Diselenide (CIGD) and includes amorphous silicon.
The fan used had 3 speed settings and the solar panels are tested for each one. The
efficiency of the PV panels have been calaculated for each IV curve graph which are

plotted by Strata-sense Wireless IV Curve Tracker.

Vmpp x Impp As

The equation used for calculating the photovoltaic’s efficiency is n = A

indicated by the equation, the factors that play a major role for the photovoltaic’s
efficiency is the voltage and current at maximum power point, irradiance (E) and area (A)
of the panels. The mean temperature of the photovoltaic solar panels was measured by a
Lutron Thermometer 947USB which had four thermocouples that were attacthed on solar
panels. Also, graphs were plotted of the efficiency against speed of air exerted from fan to

observe the behaviour of the PV efficiency as a function of its mean temperature.



Mo melpapatikn owadikacioo Exel AaPel HEPOg Katd TNV KOAOKOIPIVH TEPI0d0, Yo Vo
eEetaoteln ovpmeplpopd oty andd0on TOV EMOTOPOATAIK®Y Kot 1 aAdayn Beppokpaciog
oto mhaicto 6tov aokeitot por| aépag and avepuotipa. Exouv Anebel dibdpopec petpnioeig
KOTA TNV KoAokopwvn mepiodo Omov  mepAaupdvouov Tpmivé, peonuPpivéc, Kot
amoyevpatvég mpeg. O petpnoelg mov €xovv gloayfel oty avagopd £xovv emileydel pe
Baon v KaTEAANAOTNTO TOV KUPKOV cuvOnkav. T to meipapa xovv ypnoyomoindet
4 potofoltaikd nAakd TAaicta. AVo povokpvotaiiikd tupitiov Tov 10 Watt, éva ex tov
omoimv givan tng etaupiag Bioenergy. To SunWare 3061 to onoio givar povokpuotodiikd
nopttiov tov 12W. To Sunling tov 6,5W, 6mov ta nAtakd tov kuttapa givor omd Copper
Indium Gallium Diselenide (CIGD) kot mepiéyer auoppo mopitio. O ovepIGTIPAS TOL
ypnooromOnke d1€0ete Tpeig TayvTeg (Tpeig dapopetikéc poég aépa) H amddoon ota
ooToPoltaikd mhaicta £xel vroloyiohel yio v kdOe ypagikn mapdotaocrn koumding IV
o6mov amewoviCovtar pe ™ Ponbei tov cvotnuatog Strata-sense Wireless IV Curve

Tracker. H g&iowon mov €yer ypnowomombei yio tov vmoAoyloud g amddoong tov

. s , Vmpp x Impp . , /
QoToPorTaiK®V €lvan N = e Onwg vrodekvoetal oty e£icmor, 01 TaPAyOVTEG

7oV TiLOVV GNUOAVTIKO POLO YO TNV ATTOJOCT| TOV PMTOPOATAIKMV VOl | NAEKTPIKN TAOT
Kol peVUA GTO onpeio péylomg oyvoc, N nAokn axtivofoiia (E) kot to gufadov tomv
mhociov (A). Axoun, éxovv yivel petpnoelg kot £xel vmoloywsBei n péon OBepuoxpacio
Tov TAociov pe v Pondeta tov opydvov Lutron Thermometer 947USB, 6mov éyel 4
VTO00YEC Yo Beproctotyeia mov givor evopéva ota pmtoPoAtaikd Tlaicwa. Emiong, éxovv
YIVEL YPOQIKES TOPACTAGELS TNG OTOO0CNG GE GYECT LE TNV TOYVTNTA TOV €E0VOYKOGUEVOL
aépa amd TOV OVEHGTNPO, Y vo Tapatnpndel n cvoumeppopd TG AmOd0oNG TOV

QOTOPOATAIK®OV GOV cLVAPTNOT TG Héong Beprokpaciog.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

Energy has become an indispensable part of human life. Different energy sources have
been discovered over the years, to assist in the survival of the human race. Nowadays,
living conditions for mankind require high energy consumption, as humans become
dependent on technology. Population growth, pollution of the environment and prices of
oil are raised, leaving humans to search for alternative methods for producing energy. The

use of photovoltaics is one of these methods.

Solar irradiation is collected from the PV (Photovoltaic) panel which is converted into
electricity. Photovoltaic panels can withstand all weather conditions and are designed to be
placed on top of buildings, on street light posts and even in the desert for collecting solar
energy. However, at high temperatures PV’s efficiency drops significantly [J.K. Tonui,
2006].

An experiment will take place at the roof of Dorothea building, in which four PV panels
will be examined in terms of efficiency, panel temperature and the correlation between

efficiency and velocity with forced airflow.

The upcoming literature review will cover topics such as measuring the solar radiation by
reference cells, how the atmospheric parameters affect cell sensitivity and factors that
affect efficiency of the photovoltaics. Maximum power point tracker (MPP) will be

discussed.



1.2 Purpose of the Experiment

As mentioned above, at high temperatures there is a decrease on photovoltaic’s efficiency.

So, an experiment will be presented with four different panels to observe the behavior of

the photovoltaic efficiency, panel temperature and correlation of efficiency against speed

of air exerted by a fan.

For the experiment, four different photovoltaic solar panels were used and are listed below:

1
2
3.
4

Monocrystalline Silicon Solar Panel 10 W — Module 8
Sunling Solar Panel 6.5W — Module 4

Monocrystalline Silicon Solar Panel 10 W — Module 3
Monocrystalline SunWare 3061 Solar Panel 12 W — Module 5

[Cyprus University of Technology, 2004]



CHAPTER 2

LITERATURE REVIEW

2.1 Measuring Solar Radiation

For the measurement of solar radiation, reference cells have been used over the years
which can also set simulator irradiance levels for measurements of photovoltaic
performance. The spectral distribution of incidence irradiance affects the performance of
solar cells which are wave-length dependent. The calibration of reference cell is obtained
by the normal incidence pyrheliometer (NIP) and a collimating tube is used for the
corresponding cell. However, the pyrheliometer method presents some problems regarding
the direct sunlight that the reference cells receive. It is better for flat-plate terrestrial
applications to be used by global sunlight rather than direct sunlight, since the direct
normal method is overestimated crystalline-si reference cell’s sensitivity and
underestimated amorphous-si reference cells. Furthermore, because of its sensitivity to
direct sunlight in the atmospheric parameters the assessment of calibration reference cell

leads to errors [Yoshihiro Hamakawa, 1986].

Some other methods have been developed to find that there is no need for measuring
atmospheric parameters to achieve global calibration for terrestrial reference cells which
provide reasonable constraints when sun angle and solar radiation is used. By the use of
spectro-radiometer, global sunlight’s spectral-irradiance distribution can be measured

within a short time [Yoshihiro Hamakawa, 1986].

2.2 Cell sensitivity affected by atmospheric parameters

The equation for cell sensitivity is determined by the spectral and angular solar
radiation (E (A, 0)), the spectral and angular response of solar cells (R (A, 0)), the zenith
angle (8) and the wavelength of the incident beam (1) [Yoshihiro Hamakawa, 1986].

ffR(A,0)E(2,6)dArdo
[fE(2,0)d2rdo

Equation: 1 Cell Sensitivity =



The atmospheric parameters affects cell sensitivity on global solar irradiance by defuse and
direct radiation. Maximum peak of defuse radiation on angular distribution amounts to 50°
of zenith angle. In Figure 1 cell sensitivity were calculated of (a) crystalline silicon and (b)
amorphous silicon reference cells with respect to air mass, where it is observed the

behavior of cell sensitivity under direct normal irradiance [Yoshihiro Hamakawa, 1986].

2.3 Direct Normal Irradiance
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Figure 1: Direct normal irradiance graph - calculated cell sensitivity against air mass
[Yoshihiro Hamakawa, 1986]

In graph (Figure 1), the decrease of the turbidity (t (NTU) = Nephelometric Turbidity
Units) as the air mass increases on the amorphous-si reference cell is rather apparent. In
Figure 2 the calculation of cell sensitivity was made when there was a global horizontal
irradiation. The same data was used for perspective vapor and turbidity where (a)
crystalline silicon and (b) amorphous silicon where implemented relative to air mass
[Yoshihiro Hamakawa, 1986].



2.4 Global Horizontal Irradiance
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Figure 2: Global horizontal irradiance graph - calculated cell sensitivity against air mass
[Yoshihiro Hamakawa, 1986]

The result in Figure 2 is quite the same as in Figure 1, with a decrease of cell sensitivity
as the air mass increases. However, the spectral content of the global irradiance has an
intensity peak of wavelength of 450 — 500 nm (Blue Wavelength) than direct sunlight
because of the largest scattered part is collected as a diffuse radiation. Also the calculated

cell sensitivity is plotted against turbidity (Figure 3) [Yoshihiro Hamakawa, 1986].
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Figure 3: Global horizontal irradiance graph — calculated cell sensitivity against turbidity
[Yoshihiro Hamakawa, 1986]



It is observed a decrease in amorphous-si reference cell’s sensitivity to m =1, 1.5, 2 when
the turbidity increases where in crystalline silicon, there is an increase in reference cell’s
sensitivity to m = 3 and 4 as the turbidity increases. For amorphous silicon there is a slight
increase to m = 3 and a significant increase to m = 4 at an increase turbidity [Yoshihiro
Hamakawa, 1986].

2.5 Factors that affect efficiency

One way to make photovoltaic panels is from silicon solar cells. Silicon solar cells have the
ability to perform at air mass 1 instead of air mass 0 because they are not sensitive in low
wavelength proportions which are scattered in the atmosphere. In high air mass conditions
there is low solar insolation where this arises before 10:00 and after 18:00. Although, when
there is low air mass, efficiency on solar cell’s output is higher. On the other hand, the
increase of the atmospheric thickness changes the spectrum shape which leads to a
decrease of the efficiency even for air mass higher than 1.5 [Elias Roumpakias, 2014]. This
will have an effect in the upcoming experiment if there is an increase of the atmospheric

thickness, since the photovoltaics that are going to be used are from silicon solar cells.

The clearness index K, must be considered also, since the spectral varies because of the
different weather conditions. In clear weather conditions Kt varies from 0.6 to 0.8, as it
also can defined by the ratio of the horizontal global irradiance to the corresponding
extraterrestrial irradiance which is multiplied by the sinus of sun’s height. Anomalous
Photovoltaic Effect (APE) or else Bulk Photovoltaic Effect is strongly affected on
amorphous silicon PV modules by the increase on average photon energy and decrease of

Kt and air mass [Elias Roumpakias, 2014].



2.6 Experimental efficiency measurements

An experiment took place in VVolos, Greece aiming to present a realistic efficiency data for
photovoltaic parks and panels as function of environmental conditions and air mass.
Because the efficiency aggravates when the solar altitude angle is less than 45°, it affects
the accuracy of the overall efficiency of the photovoltaic parks and it needs further studies
and attention.

The readings of a single photovoltaic panel have been taken in August-September 2010,
with latitude 39.3604 °N and longitude 22.9299 °E. Table 1 shows the technical data [Elias
Roumpakias, 2014].

Table 1: Shows the readings of a single PV panel [Elias Roumpakias, 2014]

PV module type KD205GH-2P

Cell technology Multicrystalline, 54 cells per module

Performance at 1000 W/m? (Standard Test Conditions: Air Mass 1.5,
cell temp. 25 °C)

Maximum power [W] 205
Maximum power voltage [V] 26.6
Maximum power current [A] 7.71
Open-circuit voltage (V) [V] 33.2
Short-circuit current (Is.) [A] 8.36

At 800 W/m? (Normal conditions: AM 1.5, wind speed 1 m/s,
ambient temp. 20 °C)

Maximum power [W] 145
Maximum power voltage [V] 235
Maximum power current [A] 6.17
Open-circuit voltage (Vo) [V] 29.9
Short-circuit current (Is) [A] 6.82
NOCT [°C] 49
Power tolerance [%] +5/-5
Temperature coefficient of V. [V/°C] ~120 x 107!
Temperature coefficient of I [A[°C] 5.02 x 103
Temperature coefficient of max. power —943 x 10!
[W/C]
Reduction of efficiency (from 1000 to 6.0
200 W/m? [%]
Length [mm] 1500 (+£2.5)
Width [mm)] 990 (+2.5)
Weight [kg] 18.5

Using a CMP 3 Pyranometer [Kipp & Zonnen. (1830). CMP3 Pyranometer] which is
placed vertical on the upper corner of the photovoltaic panel, the variation of solar
radiation has been recorded at the time of autumnal equinox. The incoming solar radiation
varies from 400 to 570 W/m? at the vertical plane which is in midday (12:00 — 16:00) and
with a clear sky. There is a clear correlation between the manufacture’s characteristics and

the experiment’s result regarding efficiency. However, around noon and late in afternoon,



is observed an unstable correlation with the photovoltaic panel’s efficiency to be higher

and lower respectively, than the prediction of the manufacturer [Elias Roumpakias, 2014].

The variation of the PV panel’s efficiency is depended on solar time which can be
observed also by the graph in Figure 4. From the above experiment a graph is plotted by

the measured PV panel’s efficiency and the altitude angle of the sun [Elias Roumpakias,
2014].

For the calculation of the solar altitude angle the following equation has been used:

Equation: 2 sin ag = (cos B¢ €COS 0 ¢ COS w ¢) + (sing sind)
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Figure 4: Graph of PV efficiency against solar altitude angle [Elias Roumpakias, 2014]

From the graph (Figure 4), it is clearly observed that the efficiency drops when the solar
altitude angle is low and rises as the angle of the sun increases up to 48-49 degrees. Factors
that affect it, is the present of aerosols in the atmosphere and the differences in solar

altitude associated with the difference in real air mass [Elias Roumpakias, 2014].

In the above experiment, air mass has some effects on the PV’s efficiency. By the increase
of the air mass there is a non-linearly decrease in solar radiation at the collector level.
Some other atmospheric factors that contribute to the attenuation of the solar radiation are
the aerosol, water vapor and photochemical smog [Elias Roumpakias, 2014].



Some of the readings that have been taken show that when the solar altitude angle is below
25°, the irradiance level reaches 400 W/m?. As it mentioned before, low solar altitude
angle implies low efficiency and the main reason that occur is the absorption of air
pollution and aerosol in the solar spectrum of the atmosphere. Also, the high energy
spectrum of the gap of the silicon solar cell is attenuated than the average due to the lack of
solar irradiation in the morning and late afternoon, thus the PV efficiency drops [Elias
Roumpakias, 2014].

2.7 Maximum Power Point (MPP)

MPP is the point on Current — Voltage or Power - Voltage graph where power is at its
peak. Maximum Power Point Tracker is the method for tracking operating voltage on PV
corresponds to MPP which locks the operating point and extract it at maximum power
from the photovoltaic array. Some of the MPPT methods are Offline (Indirect) and Online
(Direct) [Palavee Bhatnagar, 2013].

For the Offline control technique, a photovoltaic panels technical data is used to estimate
maximum power point. Technical data includes different mathematical models, different

climatic conditions and other from the P-V and I-V curves [Palavee Bhatnagar, 2013].

The Online method uses photovoltaic voltage or current readings if necessary and real time
for MPP measurement. Temperature and solar radiation are not necessary. The Offline
method pays in cost but in performance is less effective than Online method. [Palavee
Bhatnagar, 2013]

Photovoltaic’s power output is affected by two primary factors, temperature and radiation.
Temperature on the PV’s solar cells is rising due to the fact of an increase of solar
insolation, the energy that is radiated at the infrared wavelength and also solar cell is
heated during its own action [Palavee Bhatnagar, 2013].

In Figure 5 there are plotted two graphs of P-V and I-V, which shows the MPP during

constant solar insolation but different temperatures.
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Figure 5: Power against VVoltage graph - Current against VVoltage graph, both shows MPP,

constant solar insolation but different temperatures [Palavee Bhatnagar, 2013]

Both graphs show that with an increase in temperature the power output is decreasing. The
short circuit current (Isc) increases slightly whilst the open circuit voltage (Voc) is

decreasing linearly by the rise in cell’s temperature. [Palavee Bhatnagar, 2013]

In Figure 6 same graphs are plotted as in Figure 5, only this time the temperature is

constant but different solar insolation.
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Figure 6: Power against VVoltage graph — Current against VVoltage graph, both shows MPP,

constant temperature different solar insolation [Palavee Bhatnagar, 2013]

In Figure 6, it is observed that in ambient radiation, short circuit current has a linear
function whist the open circuit voltage increases logarithmically. As the solar insolation

increases, current increases also and as a result the power output increases.

2.8 Photovoltaic Phenomenon

In 1983, the french physicist Edmund — Alexander Becquerel discovered the photovoltaic
effect. By experimenting with an electrolytic cell which was made up of two metal
electrodes, Becquerel discovered that small amounts of electric current occurs when certain
materials are exposed to light. The axiom of the solar cells which solar energy is converted
into electric energy is called Photovoltaic Phenomenon or Photovoltaic Effect
[Encyclopedia Britannica, n.d].

In PV solar panel there are two types of semiconductors.

e N-type Semiconductor: The n stands for negative electrons. In this semiconductor
there is a large amount of concentrated negative electrons and a small amount of

holes.

e P-type Semiconductor: The p stands for positive electrons. In this semiconductor

there is a large amount of concentrated holes and a small amount of electrons.

[Encyclopedia Britannica, n.d]
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When direct sunlight falls on the PV solar cell, photons charge the holes which form
excitons. Excitons are formed when an electron hole and an electron are attracted to each
other by a coulomb force. The holes that are charged are moving to junction n-p (Figure 7)
[F-Alpha, n.d]. The negative electrons from the n-type semiconductor are moving too to
the junction n-p and that creates potential difference (voltage) [Encyclopedia Britannica,
n.d].

Light

n-type Silicon

e ¢ ¢ ¢ ¢ ¢ © ©
e ©¢ ©¢ ©¢ ©¢ ©¢ © ©
e ©¢ &6 ©¢ ©¢ © ©

p-type Silicon
Figure 7: lllustration of Photovoltaic Phenomenon [F-Alpha, n.d]
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CHAPTER 3

EXPERIMENTAL SECTION

3.1 Experimental Instruments

The instruments that have been used for the experiment are listed below:

Strata-sense Wireless IV Curve Tracker
Monocrystalline Silicon Solar Panel 10 W (Module 8)
Sunling Solar Panel 6.5 W (Module 4)
Monocrystalline Silicon Solar Panel 10 W (Module 3)
SunWare 3061 Solar Panel 12 W (Module 5)
Pyranometer Li-Cor 82139

Dimplex Mont Blanc DXMBCF (Cooling Fan)
Lutron Thermometer - 947USB

Mercury Thermometer

10. Lutron LM-8000

© ©° N o g bk~ 0w DR
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3.2 Features of Experimental Instruments

Below, the experimental instruments are presented with their features:

Table 2: Shows the properties of Strata-sense Wireless IV Curve Tracker and Monocrystalline-Si 10 W (Module 8)

1. Strata-sense Wireless IV Curve Tracker

2. Monocrystalline Silicon Solar Panel 10 W (Module 8)

Easy installation

Peak Power 10 W

Internet connectivity via WiFi, Ethernet or GSM

Voltatge maximum power 17.5 V

4-point accurate electrical connection to panel

Voltage open-circuit 21.5 V

No communicating wiring needed

Current maximum power 0.57 A

Operates with rechargeable AA batteries

Current short-circuit 0.65 A

Ability to charge batteries direct from sunlight while operates

Width-Height-Length: 29 x 2 x 34.1 cm

Transmits 1V curves up to 91.44 meters line of sight

Weight 1.3 kg

View IV curves from direct sunlight, temperature, time, Current short-
circuit, Voltage open-circuit, Current Maximum Power Peak, Voltage

Maximum Power Peak, Peak Power, Fill Factor and Irradiance

Standard Test Conditions (STC): Air Mass 1.5, Temperature 25 °C,

Irradiance 1000 KZ
m

Sweeps up to 600 Volts, 20 Amps or 300 Watts

1% accuration of VVoltage and Current readings

13




Table 3: Shows the properties of Sunling Solar Panel 6.5 W (Module 4) and Monocrystalline-Si 10 W (Module 3)

3. Sunling Solar Panel 6.5 W (Module 4)

4. Monocrystalline Silicon Solar Panel 10 W (Module 3)

Peak Power 6.5 W

Model Type BIO — 10

Voltage 12 V Peak Power 10 W
Current 0.43 A Voltage (mpp) 17.2V
Unfolded dimensions Width-Height-Length: 22.3 x 0.1 x 70 cm Voltage (oc) 21.6V
Weight 0.4 kg Current (mpp) 0.58 A

Ultraviolet resistant and Weatherproof

Current (sc) 0.64 A

Flexible, easy folding and installation even in curved surfaces

Width-Height-Length: 28 x 2 x 33.5 cm

Able to charge rechargeable flash lights, lanterns, cell phones, GPS

units, satellite phones, MP3 players and portable games

Weight 1.34 kg

Panels are made of PowerFlex technology which have a polyurethane

coating

+3 Tolerance in module power

Copper Indium Gallium Diselenide (CIGD) solar cells including

amorphous silicon

STC: Air Mass 1.5, Temperature 25 °C, Irradiance 1000 %

CIGD material is proven to be stable and have bettter efficiency than

other flexible solar cell technologies

STC: Air Mass 1.5, Temperature 25 °C, Irradiance 1000 %
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Table 4: Shows the properties of SunWare 3061 12 W (Module 5) and Pyranometer Li-Cor 82139

5. SunWare 3061 12 W (Module 5)

6. Pyranometer Li-Cor 82139

Monocrystalline Solar Panel

Sensor range: 0 to 3000 KZ
m

Serial No. 248549

Operated Temperature range: -40 °C to 65 °C

Peak Power 12 W

Operating Humidity range: 0 to 100 %

Voltage (mpp) 20 V

Diameter-Length: 23.8 x 25.4 mm

Current (mpp) 0.55 A

Weight 28 ¢

Width-Heght-Length: 23.6 x 0.5 x 47.6 cm

Detector: High-Stability Silicon Photovoltaic

Weight 1.2 kg

Serial No. 82139

Laminated surface

Weather resistant and durable under extreme UV rays

STC: Air Mass 1.5, Temperature 25 °C, Irradiance 1000 %

Serial No. 248549
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Table 5: Shows the properties of Dimplex Mont Blanc (Cooling Fan) and Lutron Thermometer - 947USB

7. Dimplex Mont Blanc (Cooling Fan)

8. Lutron Thermometer - 947USB

Width-Diameter (Base)-Height: 31.3 x 31.3 x 120.9 cm

Type KAIT/EIR/S, Pt 100 Ohm

Weight 3.1 kg

Show 4 channels display on the LCD at the same time

Power Consumption 40 W

USB Memory stick data record

3 Fan Speed Settings

Datalogger: Auto 1 to 3600 seconds, Manual 1 to 99 position

Oscillating Function

USB Memory Stick 1 GB to 16 GB

Remote Control

Operating Temperature 0 to 50 °C

Electronic LED control display

Operating Humidity Less than 85 % R.H.

Serial No. 42505210

Heavy duty and compact housing case

Dimensions: 177 x 68 x 45 mm

Weight 489 g

Serial No. 268558
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Table 6: Shows the properties of Mercury and Thermometer Lutron LM-8000

9. Mercury Thermometer 10. Lutron LM-8000
Classic mercury thermometer for measuring ambient temperature Anemometer, Humidity meter, Light meter, Type K Thermometer
Measuring temperature -8 to 50 °C Anemometer units: m/s, km/h, MPH, knots, ft/min, oC/oF
Width-Height-Length: 8.5 x 1.6 x 25 cm Anemometer: 0.4 to 30 ?

Humidity : 10 to 95 % RH, oC/oF

Light : 0 to 20,000 Lux, 0 to 1,680 Ft-cd

Type K Thermometer : -100 to 1300 oC, oC/oF

Serial No. 33366
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CHAPTER 4

EXPERIMENTAL PROCEDURE - MEASUREMENTS

4.1 Experimental Set-Up

At first, Dimplex Mont Blanc (instrument serial no. 42505210 ) has been chosen for
cooling the solar panels. The main reason of this choice was because of it oblong shape.
Thus, it would help cool, in width the solar panels (Figure 8) in a uniform manner. After
that, two steel brackets have been placed on wooden base to hold the fan. The wooden base
was facing south with a tilt of 30° angle. Lutron Thermometer - 947USB kept track of the
temperature on the solar panels. 4 thermocouple wires were attached to the back of the 4
solar panels by thermal insulation tape. Thermocouple wires were connected to the

channels on the thermometer. The thermometer was set to K-Type on settings.

SunWare 12W 3061 Module 5

Monocrystalline 10W Bio -10
Module 3

N

Cooling Fan ¥

Monocrystalline’
Solar Panel 10
Module 8

Lutron Thermometer - 947USB

Figure 8: PV stand with four panels and Dimplex Mont Blanc fan
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4.2 Experimental Procedure

Measurements were taken morning, midday and afternoon, during the summer season of
2015. For better results, not windy days (0.1m/s — 1m/s) were selected for taking
measurements. Unfortunately, because of the high altitude that solar panels were placed
some measurements were recorded when the weather was windy, most of them midday and

afternoon.

At first, the ambient conditions were recorded, the readings from IV curve tracker and
surface temperature of the solar panels were recorded while the fan was off. Recordings
were taken 6 times for each panel for IV curves and the surface temperature of the solar
panels. After that,the fan was set on speed 1 and waited 5 minutes to cool the panels.
Again, IV curves and temperature recordings were taken 6 times for each solar panels. This
process was continued until speed 3 on fan was reached. The same procedure was repeted

at midday and afternoon.

The mean temperature was measured separately for each speed and fan off, from
datalogger on lutron thermometer - 947USB. The efficiency of solar panels was derived for
each IV curve (Table 8). To calculate the efficiency, the power output was devided by
o
A

power input (I;—Zt). Power output is the product of Voltage (mpp) times Current (mpp).

Power input is the product of Irradiance - E (%) falling on solar panel times the surface

Area (m?) of the panel.

With the aid of an anemometer (Lutron LM-8000) the fan velocity was recorded. The
anemometer was placed in the middle of the wooden base centered to the fan and readings
of fan velocity were recorded, 6 times for each speed. Then, mean velocity was calculated
for each speed (Table 9). After that, the graphs were ploted from the mean efficiency
against mean velocity for each speed and fan off. This process was done in order to

observe linearity of PV’s efficiency against velocity of the cooling fan.

Table 8, is an example of temperature and efficiency that have been recorded and
calculated on Module 4 (Sunling Solar Panel 6.5W).
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Date: 1/6/2015 - Morning Measurement
Temperature Ambient: 23 °C
Fan OFF

Table 8: Shows time, panel temperature, calculated mean temparature and efficicency for
Module 4

Time AM Panel Temperature °C Efficiency %
8:17 36,6 2,05
8:19 37 2,05
8:23 37,7 2,05
8:33 41 1,8
8:36 42,1 1,79
9:41 50,5 1,68

Mean Temperature: 40,81 °C

Pout _ Vmpp x Impp _ 8.736453 x 0.06806692
Pin ExA 428 x 0,0671

Equation: 3 Efficiency: n= x 100 =2,05%

Table 9: Shows the velocity of air in each fan speed and calculated mean velocity

No. Speed 1 (?) Speed 2 (%) Speed 3 (?)

1 2 3,5 3,9
2 2,6 33 4.1
3 25 34 24
4 2,6 3,1 3,9
5 2,6 3,2 3,4
6 19 3 3,7

2,3 3,2 3,9

Mean Velocity on Speed 1 is 2,3 ? on Speed 2 is 3,2 % and on Speed 3 is 3,9 %
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CHAPTER 5

RESULTS

5.1 Efficiency and Temperature Results

The following measurement was recorded on the 1% of June in the morning when the
cooling fan was off and Speed 3, for Module 5 (SunWare 3061, 12 W). Due to similarities
of the following multiple graphics, figures weren’t insert. The following graphs shows the

Voltage (V) against Current (I) (Figure 9). All measurements are shown in the appendices

(page 41).

Module 5

Date: 1/6/2015 — Morning Measurement

Temperature Ambient: 23 °C

Fan OFF
Time AM Panel Temperature °C Efficiency %
8:16 35 12,63
8:19 35,6 12,72
8:23 36,4 12,74
8:33 38,8 12,72
9:33 48 12,6
9:40 50 12,58

Mean Temperature: 40,63 °C
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File : 2015 152 29804 a5 Module On_Address S.cgy
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Currentia)
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Figure 9: Graph shows Current against VVoltage

n= Pout _ Vmpp x Impp _ 18.1532669 x 0.224749267
Pin ExA 427 x 0,0756

x 100 =12,63 %
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n= Pout _ Vmpp x Impp _ 18.3852081 x 0.227317825
Pin ExA 434.4x0,0756

x100=12,72 %
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n= Pout _ Vmpp x Impp _

Woltageddy

18.4315968 x 0.2363078
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n= Pout _ Vmpp x Impp _ 17.6584587 x 0.373725921
Pin ExA 692.9x 0,0756

x100=12,6 %
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n= Pout _ Vmpp x Impp _ 17.7976246 x 0.384000152
Pin ExA 717.7 x 0,0756

X 100 = 12,58 %
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Module 5
Date: 1/6/2015 — Morning Measurement
Temperature Ambient: 23 °C

Speed 3

Time AM Panel Temperature °C Efficiency %

10:34 46,5 12,7

10:41 47,1 12,64

10:44 47,5 12,64

10:47 47,9 12,6

10:58 48,5 12,53

10:59 48,3 12,54

Mean Temperature: 47,63 °C

File : 2015_152_38049_a5_Module_Cn_Address_S.csy
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n= Pout _ Vmpp x Impp _ 18.0914154 x 0.455919921
Pin ExA 859.3 x 0,0756

x100=12,7 %
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n= Pout _ Vmpp x Impp _ 17.8130875 x 0.468762755
Pin ExA 873.4 x0,0756

x 100 = 12,64 %
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n= Pout _ Vmpp x Impp _ 17.8440113 x 0.470047027
Pin ExA 877.7x0,0756

X 100 = 12,64%
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File : 2015 152 39573 a5 Module COn_ Address S.csy
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n= Pout _ Vmpp x Impp _ 17.8517437 x 0.48160556
Pin ExA 906.7 x 0,0756

x 100 =12,54 %

5.2 Graphs of Efficiency against Velocity

The following graphs show the correlation between the efficiency and the speed of air.

M8 = Module 8 = Monocrystalline-Si Solar Panel 10 W
M4 = Module 4 = CIGD and Amorphus-Si Sunling Solar Panel 6.5 W
M3 = Module 3 = Monocrystalline-Si Solar Panel 10 W

M5 = Module 5 = Monocrystalline-Si SunWare 3061 Solar Panel 12 W
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1/6/2015 Morning Measurement
16 y =0,106x + 13,325
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10
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=r=m3

= = S =>e=m5
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0 2,3 3,2 39 R2=0,166

U (m/s) y =-0,044x + 1,97
R?=0,5975

Figure 10: 1/6/2015 Morning Measurement — correlation of efficiency against mean

velocity
1/6/2015 Noon Measurement v = 0,049 + 12,945
14 : — R?=0,5203
12 —;f ; y=0,109x + 12,25
2 _
10 R?=0,9129
—f—m8
— 8
& =f—m4
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==fr=m3
4 == m5
2
B - —l
y =0,06x + 11,755
0 R? = 0,9945
0 2,3 3,2 3,9
y=0,165x+1,13
U (m/s) R? = 0,9396

Figure 11: 1/6/2015 Noon Measurement — correletion of efficiency against mean velocity
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1/6/2015 Afternoon Measurement
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Figure 12: 1/6/2015 Afternoon Measurement — correlation of efficiency against mean

velocity

18/6/2015 Morning Measurement
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Figure 13: 18/6/2015 Morning Measurement — correlation of efficiency against mean
velocity
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18/6/2015 Noon Measurement | _ (341, 411,92
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Figure 14: 18/6/2015 Noon Measurement — correlation of efficiency against mean velocity

18/6/2005 Afternoon Measurement y=0,161x + 2,65
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Figure 15: 18/6/2015 Afternoon Measurement — correlation of efficiency against mean

velocity
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16/7/2015 Morning Measurement
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Figure 16: 16/7/2015 Morning Measurement — correlation of efficiency against mean

velocity

16/7/2015 Noon Measurement
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Figure 17: 16/7/2015 Noon Measurement — correlation of efficiency against mean velocity
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16/7/2015 Afternoon Measurement | -0 091x + 2,795
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Figure 18: 16/7/2015 Afternoon Measurement — correlation of efficiency against mean

velocity

5/8/2015 Morning Measurement
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Figure 19: 5/8/2015 Morning Measurement — correlation of efficiency against mean

velocity
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5/8/2015 Noon Measurement v =0,201x + 12,405
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Figure 20: 5/8/2015 Noon Measurement — correlation of efficiency against mean velocity
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Figure 21: 5/8/2015 Afternoon Measurement — correlation of efficiency against mean

velocity
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CHAPTER 6

CONCLUSIONS

Observations on the photovoltaic’s efficiency and panel temperature have been made
when the cooling fan was off and under normal operation. Measurement dates that are

reported below were chosen when there was clear weather or was slight windy weather.

6.1 Observations on Efficiency
Morning:

Monocrystalline Solar Panel 10 W (Module 8) had a slight efficiency increase when
temperature ambient was 23 °C (1/6/2015). An efficiency increase of 2%, 3% and 4%
were observed when temperature ambient was 31 °C (18/6/2015), 30 °C (16/7/2015)
and 33 °C (5/8/2015) respectively.

Sunling Solar Panel 6.5W (Module 4) had a slight efficiency decrease when
temperature ambient was 23 °C (1/6/2015). A slight efficiency increase when
temperature ambient was 31 °C (18/6/2015), 30 °C (16/7/2015) and efficiency stayed
the same on 5/8/2015 (T, = 33 °C).

Monocrystalline Solar Panel 10 W (Module 3) had a slight efficiency increase when
temperature ambient was 23 °C (1/6/2015) and 31 °C (18/6/2015). An efficiency
increase of 3% and 4% were observed when temperature ambient was 30 °C
(16/7/2015) and 33 °C (5/8/2015) respectively.

Monocrystalline SunWare 3061 Solar Panel 12 W (Module 5), the efficiency stayed the
same at T, = 23 °C (1/6/2015). An efficiency increase of 1%, 3% and 3.5% were
observed when temperature ambient was, 31 °C (18/6/2015), 30 °C (16/7/2015) and 33
°C (5/8/2015) respectively.
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Noon:

Monocrystalline Solar Panel 10 W (Module 8), the efficiency stayed the same at T, =
26 °C (1/6/2015), had a slight efficiency increase at T, = 36 °C (18/6/2015). An
efficiency increase of 1% had on the dates 16/7/2015 (T, = 38 °C) and 5/8/2015 (T, =
40 °C).

Sunling Solar Panel 6.5W (Module 4) had a slight increase of efficiency during noon

measurements.

Monocrystalline Solar Panel 10 W (Module 3) had a slight increase of efficiency

during noon measurements.

Monocrystalline SunWare 3061 Solar Panel 12 W (Module 5) had a slight increase of

efficiency during noon measurements.

Afternoon:

Monocrystalline Solar Panel 10 W (Module 8) had an efficiency increase of 3% at T, =
24 °C (1/6/2015). During the following dates of measurement, efficiency was slightly

increased.

Sunling Solar Panel 6.5W (Module 4), the efficiency had a slight decrease on T, = 24
°C (1/6/2015). During the following dates of measurement, efficiency was slightly

increased.

Monocrystalline Solar Panel 10 W (Module 3) had a slight efficiency increase at T, =
24 °C (1/6/2015). An efficiency decrease of 1.5% were observed on the dates
18/6/2015 (T, = 32 °C) and 16/7/2015 (T, = 37 °C). An efficiency decrease of 1% were
observed when temperature ambient was 39 °C (5/8/2015).

Monocrystalline SunWare 3061 Solar Panel 12 W (Module 5), the efficiency stayed the
same at T, = 24 °C (1/6/2015). During the following dates of measurement, efficiency

were decreased by 1%.
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6.2 Observations on Panel Temperature
Morning time:

During morning time, It is observed in all 4 photovoltaic panels an increase of
temperature regardless of whether the fan was working. This occurs due to the fact that

during morning time the temperature on the PV panels is low and fan is unable to cool

the panels, thus it is observed an increase of the temperature until midday.

Table 10: Shows the temperature for PV panels during noon

Monocrystalline Solar Panel 10W (Module 8)

Date Ta (°C) Panel Temperature Change
(°C)
1/6/2015 25 -3.5
18/6/2015 36 -2
16/7/2015 38 -6
5/8/2015 40 -12
Sunling Solar Panel 6.5W (Module 4)
Date Ta (°C) Panel Temperature Change
(°C)
1/6/2015 25 -8.5
18/6/2015 36 -11
16/7/2015 38 -10
5/8/2015 40 -9
Monocrystaline Solar Panel 10W (Module 3)
Date Ta (°C) Panel Temperature Change
(°C)
1/6/2015 25 -9.5
18/6/2015 36 -3
16/7/2015 38 -10
5/8/2015 40 -11
Monocrystalline SunWare 3061 Solar Panel 12 W (Module 5)
Date Ta (°C) Panel Temperature Change
(°C)
1/6/2015 25 -6
18/6/2015 36 -10
16/7/2015 38 -11.5
5/8/2015 40 -3
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Table 11: Shows the temperature for PV panels during afternoon

Monocrystalline Solar Panel 10W (Module 8)

Date Ta (°C) Panel Temperature Change
(°C)
1/6/2015 24 -3
18/6/2015 32 -10
16/7/2015 37 -8
5/8/2015 39 -7
Sunling Solar Panel 6.5W (Module 4)
Date Ta (°C) Panel Temperature Change
(°C)
1/6/2015 24 -3
18/6/2015 32 -9
16/7/2015 37 -8
5/8/2015 39 -8
Monocrystalline Solar Panel 10W (Module 3)
Date Ta (°C) Panel Temperature Change
(°C)
1/6/2015 24 -3
18/6/2015 32 12
16/7/2015 37 -11
5/8/2015 39 -10

Monocrystalline SunWare 3061 Solar Panel 12 W (Module 5)

Date Ta (°C) Panel Temperature Change
(°C)
1/6/2015 24 -4
18/6/2015 32 -10
16/7/2015 37 -7
5/8/2015 39 -7

6.3 Observations on Graphs of Efficiency against Velocity

It is observed, during morning measurements the correlation of efficiency against

velocity to be linear apart from Figure 10. Except that, module 4 observed to be

nonlinear on Figures 16 and 19.

During noon measurements, all modules tend to be not exact linear, more module 5

tends to be nonlinear in Figures 14, 17 and 20.

At afternoon measurements, all modules tend to be linear, except modules 4, 5 on

Figure 12.
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6.4 General Conclusions

In the literature review of the project, it is mentioned the measurement of solar
radiation by using reference cells which are responsible for measuring the performance
of the photovoltaics. Some examples have been shown in which the cell sensitivities
affected by the atmospheric parameters during direct normal irradiance and global
horizontal irradiance. The factors that affect the efficiency of photovoltaics have been
mentioned and Maximum Power Point (MPP) has been discused also.

Using a fan to cool the photovoltaic solar panels was observed that there was an
increase on the efficiency but not dramatically even when the fan was working at high
speed. Moreover, in the afternoon some moments of a decrease on the efficiency on
Modules 3 and 5 were observed. The reason is that there wasn’t a direct irradiance on

solar panels because the stand was fixed and not tracking the sun.

Regarding the temperature on PV panels, it is observed a significant decrease of the

temperature in all four panels during the morning and afternoon.

To supplement the results of this experiment, it would be better if the stand of PV
panels could track the sun to allow direct normal irradiance for more stable results. Due
to bad weather conditions (windy and cloudy) of the summer 2015 and the high altitude
where the solar panels were, it was difficult to track a non windy day so it would be
better if the photovoltaic solar panels were placed on sea level. Also, to have a more
general view regarding the different types of photovoltaics polycrystalline-si should be
added. Another thing is worth noted is that, because there were six measurements for
each speed and when fan was off, it was time consuming. It needed one hour and
fifteen minutes to complete the measurement for each period of day (morning, noon
and afternoon), so by the time fan off reached speed 3 the angle of the sun changed
dramatically with result not to taken more direct and accurate measurements. Finaly, it
would be better if the solar cells were aligned, to be able to have the same distance
from the fan but will need another fan.
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APPENDIX

The following graphs shows Voltage (V) against Current (I) which are given by the system
Strata-sense Wireless IV Curve Tracker. Due to the large amount of graphs, figures

weren’t insert but Figure 9.
Module 4
Date: 1/6/2015 - Morning Measurement

Temperature Ambient: 23 °C

Fan OFF
Time AM Panel Temperature °C Efficiency %
8:17 36,6 2,05
8:19 37 2,05
8:23 37,7 2,05
8:33 41 1,8
8:36 42,1 1,79
9:41 50,5 1,68

Mean Temperature: 40,81 °C

File : 2015_152_20936_a4_Module_On_Address_d.csv

T T
6/1/2015 8:17 At —=—

voltage (V)

n= Pout _ Vmpp x Impp _ 8.736453 x 0.06806692
Pin ExA 428 x 0,0671

X 100 = 2,05 %
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File : 2015_152_20993_s4_Mordule_On_address_4.cav

T T
6/1/2015 8119 AWM ——

Current(s)

Pesk Power = 0.60 Watts

Voltage(v)

_ Pout _ Vmpp x Impp _ 8.9452 x 0.06806692
Pin ExA 435.9x0,0671

n

X 100 = 2,05 %

File : 2015_152_30204_a4_Module_On_aAddress_4.csv
.16 T T

T T
6/1/2015 8:23 AW —=—

Current(a)
o
g
&

Peak Power: = 0,62 Watts

Voltage(V)

n= Pout _ Vmpp x Impp _ 8.72099 x 0.07063548
Pin ExA 450.9 x 0,0671

X 100 = 2,05 %

Flle : 2015_152_30527_a4_Module_On_address_d4.csy
0.16 T T T

T T
6/L/2015 2:32 AM —=—

Current(s)
o
o
2

.. Peal Power = 0,59 Watts

woltagedv)

Pout Vm xIm 8.334421 x 0.07063548
n= 2= = PP X PP x 100 =1,8 %

Pin ExA 487.1x 0,0671
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File : 2015_152_30984_a4_Module_On_Address_d.cev

T T
6/1/2015 8:36 &M ——

Current{a)
o
o
@

Peak Power = 0.60'Watts

Waltage (W

= Pout _ Vmpp x Impp _ 8.651408x 0.06806692
Pin ExA 498.8 x 0,0671

x100=1,79%

File : 2015_152_34882_a4_Module_On_Address_4.csv

T T
6/1/2015 341 AM ——

Current{a)
o
o

_Peak Power = 0.81 Watts_

Yoltage (W)

n= Pout _ Vmpp x Impp _ 9.231261 x 0.08733114
Pin ExA 717.9 x 0,0671

x100=1,68 %
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Module 8

Date: 1/6/2015 - Morning Measurement

Temperature Ambient: 23 °C

Fan OFF
Time AM Panel Temperature °C Efficiency %
8:16 34 13,15
8:18 34,3 13,26
8:20 34,6 13,26
8:33 38,9 13,27
8:35 39,7 13,2
9:39 43 13,49

Mean Temperature: 37,41 °C

File : 2015_152_29720_a8_Module_On_Address_2.csv

{Peak Power = 4,30 Watts

T
6/1/2015 8:16 AM

_ Pout _ Vmpp x Impp _ 17.5424881 x 0.24529776

15 20
voltage(v)

n -
Pin ExA

425.8x0,0768
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x100=13,15%




File : 2015_152_29908_a8_Module_On_Address_8.cav
0.3 T T

T
6/1/2015 B:18 AM

Paak Power = 4.41 Watts

Current(s)
o
o
o
T

Woltage(v)

n= Pout _ Vmpp x Impp _ 17.2409649 x 0.255572021
Pin ExA 433x0,0768

x 100 = 13,26 %

File : 2015_152_30037_s8_Module_On_address_8.csv

03 :

T
6/1/2015 8:20 AM

Feak Power = 4.43 Watts

02

0.15 -

Current(s)

01

valtage (W)

n= Pout _ Vmpp x Impp _ 17.04768 x 0.2632777
Pin ExA 440.6 x 0,0768

x 100 = 13,26 %

File : 2015_152_30800_s8_Module_On_Address_8.cev

0.33 T T
6/1/2015 2:33 AM

Peak Power = 4.97 Watts
0.25 : +

Current(a)

Yoltage(W)

n= Pout _ Vmpp x Impp _ 17.0631428 x 0.2915319
Pin ExA 487.4x0,0768

x 100 = 13,27 %
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File : 2015_152_30931_a8_Module_On_Address_8.cav

Current(s)

T
6/1/2015 B8:35 AW —e—

Pedk Power = 5.02 Watts

_ Pout _

Woltage(v)

25

Vmpp x Impp _ 16.645649 x 0.301806152

Pin

0.5

ExA

495,2x 0,0768

File : 2015_152_34785_a8_Module_On_Address_8.csv

0.45

0.4

0.35

Current(A)
o
io
5
T

015 -

01

0.05 o

T
6/1/2015 9:39 AM —=—

Peak Power =7.38 Watts

n= Pout _ Vmpp x Impp _ 17.032217 x 0.434087157

Voltage(V)

x 100 =13,2 %

Pin

ExA

713.1x0,0768

x 100 = 13,49 %
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Module 3

Date: 1/6/2015 — Morning Measurement

Temperature Ambient: 23 °C

Fan OFF
Time AM Panel Temperature °C Efficiency %

8:16 36 12,92
8:19 37,6 13,04
8:32 40 13,08
8:34 41,9 13,3

9:32 46 13,15
9:40 47,9 13,21

Mean Temperature: 41,56 °C

File : 2015_152_29761_a3_Module_On_aAddress_3.csv

T
6/1/2015 B:16 &M —=—

Currentis)
o
o
o

Peak Power = 3.89 Watts

13 20 25

Moltzage )

n= Pout _ Vmpp x Impp _ 16.5606041 x 0.235023513

Pin ExA

424.6 x 0,0709
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x 100 =12,92 %




File ; 2015_152 29975_a3_Module_On_Address_3.csv
0.3 T T

T
6/1/2015 8119 AM ——

Peak Power = 4.04 Watts

CLFrerit{a)
o
=
o
T

Voltage (V)

n= Pout _ Vmpp x Impp _ 16.19723 x 0.2491506
Pin ExA 436.8 x 0,0709

x 100 = 13,04 %

File : 2015_152_30734_a3_Module_On_address_3.csv

0.35 T T
: 6/1/2015 832 &M —e—

0.3 BT

QL35 froeree e R -Peak Power. =.4.48 \Natts:;. -

0.2 s

Current(a)

[T S

Voltage ()

n= Pout _ Vmpp x Impp _ 15.8415861 x 0.282541931
Pin ExA 482.8x0,0709

x 100 = 13,08 %

File : 2015_152_30877_a3_Module_On_aAddress_3.cov
0.25 T T T

T T T
B/1/2015 8:34 AM ——

B3 ; ; ; ; : ; ; 7
0.5 - .  Pesk Fower = 4.5 Watts il

Current(a)

P O S SO h T

0.0s : : H : : : H |

voltage(v)

n= Pout _ Vmpp x Impp _ 16.119915 x 0.282541931
Pin ExA 482.8x 0,0709

x100=13,3%
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0.5

File : 2015_152_34338_a3_Module_On_address_3.csv

0.45

T T
: £/1/2015 9:32 AM —=—

05

0.3 -

0.25 —

Currentia)

D2k

015 e

ol

0os o

Peak Power = 6.42 \Watts :

Pout _ Vmpp x Impp _ 15.4859428 x 0.414822936

10 15 20 25
voltage vy

Pin

0.5

ExA

x100=13,15%

688.3 x 0,0709

File ; 2015_152_34235_a3_Module_On_Address_3.cov

045 -

0.4 -

035 -

Currentis)

015 -

0l

0o0s -

03 b

025 -

02k

Peak Power = 6.70 Watts

T
6/1/2015 9:40 AM —=—

hin) 15
VoltagedV)

25

n= Pout _ Vmpp x Impp _ 15.8957052 x 0.421244323

Pin

ExA

x 100 =13,21 %

715.3 x 0,0709
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Module 5

Date: 1/6/2015 — Morning Measurement

Temperature Ambient: 23 °C

Fan OFF
Time AM Panel Temperature °C Efficiency %
8:16 35 12,63
8:19 35,6 12,72
8:23 36,4 12,74
8:33 38,8 12,72
9:33 48 12,6
9:40 50 12,58

Mean Temperature: 40,63 °C

File : 2015_152_29804_aS5_Module_On_Address_S.cav

pos

0.2 -

urrent(a)

o

01—

0.05 —

i Peak Power = 4,08 Watts

[ L= PO S P T

T
6/1/2015 8116 AWM ——

n

15 20 25
Woltage(v)

n= Pout _ Vmpp x Impp _ 18.1532669 x 0.224749267

Pin

ExA

427 x 0,0756

50

x 100 = 12,63 %




0.25

File ; 2015_152 29947_a5_Module_On_Address_S.csv

[ —

CLFrerit{a)

0os o

015 -

(R

T
1/2015 8:19 AM ——

1. PeakPower =4.18 Watts

n= Pout _ Vmpp x Impp _ 18.3852081 x 0.227317825

Voltage (V)

x100=12,72%

Pin ExA 434.4 x0,0756
File ; 2015_152_30235_a5_Module_On_Address_S.csv
0.3 T T
: 6/1/2015 8:23 AM ——
0.25 B
Peak Power = 4,26 Watts
ozl 4
Sy
Eo0asfo i
3 E
[ R T 4
o b |
o 1 I 1
u] 5 10 15 20 23
voltage ()
_ Pout _ Vmpp x Impp _ 18.4315968 x 0.2363078 _
n=——= = x 100 = 12,74 %
Pin ExA 452.5x0,0756
File ; 2015_152_320211_a5_Module_On_address_S.csy
0.3 T T
. 6/1/2015 8:33 AM ——
025 4
Pealk Power = 4.69 Watts
ozl 4
=
] - i
3 E
01 B
ook ; |
o | I |
u] 5 10 15 20 23
voltage ()
_ Pout _ Vmpp x Impp _ 18.0759525 x 0.259424865 _
=—= = x 100 =12,72 %
Pin ExA 487.6 x 0,0756

51



File : 2015_152_34411_aS_Module_On_aAddress_S.csv

0.45 T
6/1/2015 9:33 AW —=—
04 E
nsr Peak Power = 6,60 Watts )
1 0 S SO, W SO i
B 038 | X i
5
T I P i
Q
015 b N i
S T R SO O i
= ST SN i
0 L L L
[ul 5 10 15 20 25
Yoltagev)
Pout _ Vmpp x Impp _ 17.6584587 x 0.373725921
n=——= = x100=12,6 %
Pin ExA 692.9x 0,0756
File : 2015_152_24841_a5_Module_On_address_S.cav
0.45 T T T
6/1/2015 9:40 AM —=—
ST R PSRV S S PSP [ oo
R T S P - Pak Power = 6.83 Watts 4
5 O O S P i
@ 025 -
] :
T - i i
o :
015 oo i i
01 b
R 8 i
0 I i i
u] 5 10 15 25
Woltage(v)

n= Pout _ Vmpp x Impp _ 17.7976246 x 0.384000152

Pin

ExA 717.7 x 0,0756

52

x 100 = 12,58 %



Module 4
Date: 1/6/2015 — Morning Measurement

Temperature Ambient: 23 °C

Speed 1
Time AM Panel Temperature °C Efficiency %
9:51 43 1,84
9:53 43,2 1,91
9:54 43,4 1,9
9:57 43,7 1,86
9:58 43,6 1,93
10:00 43 1,93

Mean Temperature: 43,31 °C

File : 2015_152_35486_a4_Module_On_address_4.csv
0.23

T T
6,"1/_2015 9:51 AM ——=—

02 s

013

Currentis)

0.1 - Pesk Power = 003 Watts

o 2 4 5] 8 10 12 14
Voltage vy

n= Pout _ Vmpp x Impp _ 8.77511 x 0.107879646
Pin ExA 751.1 x 0,0671

X100 =1,84 %
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File : 2015_152_35591_a4_Module_On_address_4.cav

0.25 T T T T T
: 6/1/2015 9:53 AM ——

0.z
@ 015
k=
o
£ : : B
O DLt Paak Power-= 0,57 Watts

0 i i i i i i

u] 2 4 & g 10 1z 14

Yoltage (W)

Pout _ Vmpp x Impp _ 8.829229 x 0.110448211
n=——= = x100=1,91%
Pin ExA 756.5x 0,0671

File : 2015_152_35695_a4_Module_On_aAddress_4.csv
025

T T T
B/1/2015 9:54 AM —=—
0z

015 e

Current{a)

L " PEak Pailer = 0,07 Watts

003 -

8 10 12 14
Yoltage ()

n= Pout _ Vmpp x Impp

9.146215 x 0.106595367
Pin ExA

x100=1,9 %
760.4 x 0,0671

File : 2015_152_35825_a4_Module_On_Address_4.cav
0.25

T T
6/1/2015 957 A ——

Current(#)

o 2 4 5] =]

Woltage ()

10 1z 14

Pout _ Vmpp xIm 8.914274 x 0.107879646
n=——= pp pp = x 100 = 1,86 %
Pin ExA 768.9 x 0,0671
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File : 2015_152_35922_a4_Module_On_address_g.cav
0.25

T T
6/1/2015 958 A ——

0.2

o
Y
@

Current{a)

=
s

[u] 2 4 ] a8 10 1z 14
Woltage ()

n= Pout _ Vmpp x Impp _ 8.396273 x 0.119438179
Pin ExA 772 x 0,0671

X100 =1,93 %

File : 2015_152_36009_a4_Module_On_address_4.csv

025 T

T T
6/1/2015 10:00 AW —=—

0.2

A5 et

Current(a)

01

005 o

a 2 4 & a 10 12 14
Yoltage(v)

n= Pout _ Vmpp x Impp _ 9.44774 x 0.106595367
Pin ExA 776.6 x 0,0671

X100 =1,93 %
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Module 8
Date: 1/6/2015 — Morning Measurement

Temperature Ambient: 23 °C

Speed 1
Time AM Panel Temperature °C Efficiency %
9:51 37,1 13,7
9:52 37,6 13,65
9:54 36,7 13,76
9:56 36,1 13,77
9:58 36,1 13,79
10:00 36,6 13,75

Mean Temperature: 36.7 °C

File : 2015_152_354A3_a8_Module_On_Address_2.csv
0.6 T T T

T
6/1/2015 9:51 &M —e—

0.4 - F'eak Power = 7.89 ?Watts

Currentis)

Yoltage (W)

Pout Vm xIm 17.2177715 x 0.4584885
n= = PP Y PP — x 100 = 13,7 %

Pin ExA 750.1x0,0768
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File : 2015_152_35527_af_Module_On_address_g.csv
0.6 T T

T
6/1/2015 9:52 &AM —=—

e Peizk Power = 7.01 Watts

02k

Currentis)

02k

a1

Voltage(V)

_ Pout _ Vmpp x Impp _ 16.6997681x 0.473899871
Pin ExA 754.2 x 0,0768

n X 100 = 13,65 %

File : 2015_152_35656_a8_Module_On_aAddress_B.csv
06 T T

T
6/1/2015 0:54 AM ——

g A —

Peak Power = 8.02 Watts

Current(a)
o
o
T

0z

01

Woltage (V)

n= Pout _ Vmpp x Impp _ 16.88532 x 0.475184143
Pin ExA 758.9x 0,0768

x 100 = 13,76 %

File : 2015_152_35784_at_Module_On_address_S.csv
0.6 T T T

T
6/1/2015 D56 AM —e—

05—

: P:eak Power = 8,10 Watts

Current{d)
o
[i%)
T

02—

D1 frormmrmmrmemmmmrme e

Yaoltage V)

n= Pout _ Vmpp x Impp _ 17.03995 x 0.475184143
Pin ExA 765.8x 0,0768

x 100 =13,77 %

57



File : 2015_152_35912_a8_Module_On_aAddress_B.cav

0.6 T T T
: 6/1/2015 9:58 &AM —e—
D.S I : —
iPEak Power = 8.17 ;NatIB
[ - RS SO -
=
g 03 4
3
0z b -
ot b J
0 i i i
u] 5 10 15 20 25
Yoltage(y
_ Pout _ Vmpp x Impp _ 17.1945763 x 0.475184143 _
n=——= = x 100 = 13,79 %
Pin ExA 771.3 x0,0768
File : 2015_152_36040_a8_Module_On_address_8.csv
0.6 T T T T
5/1/2015 10000 AM =
D.S I : —
‘Peak Power = 8,22/\Watts
0.4 - 4

n

Current(a)
o
o)
T

02k

o1k

_ Pout _ Vmpp x Impp _ 17.3414726 x 0.473899871

Yoltage(v)

Pin

x 100 =13,75%

ExA 778 x 0,0768
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Module 3
Date: 1/6/2015 — Morning Measurement

Temperature Ambient: 23 °C

Speed 1
Time AM Panel Temperature °C Efficiency %

9:51 42,1 13,44
9:52 42,6 13,37
9:54 42,3 13,41
9:57 43,2 13,38
9:58 41,4 13,4
9:59 41,4 13,4

Mean Temperature: 42,16 °C

o 5 10 vttt 135 20 25
n= Pout — Vmpp x Impp - 15.8957052 x 0.446929961 % 100 = 13,44 %

Pin ExA 750.1 x 0,0709

59




File : 2015_152_35536_a3_Module_On_aAddress_3.csv
0.5

T T ....Peak.bgwer:.?,lﬁw‘atbé B
035 -
Yy

025 e

Current(a)

02k

015 Fee

Ol

005 -

T
B/1/2015 9:52 AM ——

Woltage(w)

Pout _ Vmpp x Impp _ 15.9498253 x 0.448214233
Pin ExA 753.9x 0,0709

File : 2015_152_35679_a3_Module_On_sddress_3.cov

25

0.5 7 T

T
6/1/2015 954 AWM ——
0 ol PRAk Power = 7.23 Watts
0.35
03

0.25

Current(a)

0.2

0.15 -

o1k

0.0s -

Woltage (V)

Pout _ Vmpp x Impp _ 15.86478 x 0.455919921
Pin ExA 760.1 x 0,0709

File : 2015_152_35221_a3_Module_On_aAddress_3.cav
0.6 T T T

)

x 100 =13,37 %

x100=13,41 %

0.5 -
Od o

oAk

Currentia)

(A=l SRR

T
6/1/2015 257 AN —=—

Yoltage )

n= Pout _ Vmpp x Impp _ 15.9498253 x 0.457204223
Pin ExA 768 x 0,0709
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x 100 = 13,38 %



File : 2015_152_35292_a3_Module_On_address_3.cov

0.6 T T T T
6/1/2015 9:50 AM —e—
0.5 =
Pealk F;Dwer =7.32 Watts:

Z
[ ]
5]

02k 4

[ 4

o I 1 1
u] 3 10 15 20 25
Woltage (V)

Pout _ Vmpp x Impp _ 15.6483021 x 0.467478454
n=——= = x100=13,4 %

Pin ExA 770.1 x 0,0709

File @ 2015_152_35963_a3_Module_On_Address_3.csv
0.6 T T T
: 6/1/2015 9:53 M ——
05 ' .
04l . Feak Power =735 wats J

Current(s)
=
oy
T

n= Pout _ Vmpp x Impp _ 15.7642727 x 0.466194183

jin} 15 20 25
Voltagedv)

Pin

ExA

x100=13,4 %

773.9x0,0709
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Module 5
Date: 1/6/2015 — Morning Measurement
Temperature Ambient: 23 °C

Speed 1

Time AM Panel Temperature °C Efficiency %

9,51 47,2 12,7

9:53 47,3 12,72

9:54 47,1 12,73

9:57 46,6 12,74

9:58 46,4 12,75

9:59 46,4 12,79

Mean Temperature: 46,83 °C

File : 2015_152_35467_a5_Module_On_address_5.csv

043 T T T
: : : 6/1/2015 9:51 &M —=—
0.4 -2.20027, 0.583131
— : : : :
=
@ : : : :
o : : : :
o 1 1 1

u] 5 hin} 15
Yoltage)

_ Pout _ Vmpp x Impp _ 17.9213257 x 0.4019801
Pin ExA 750.1x 0,0756

n

x100=12,7%
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File : 2015_152_39611_a5_Module_On_address_S.cev

05 T T T
6/1/2015 953 &AM —=—
: Peak Power = 7.29 \Watts
z :
@ L .
3 N
o 1 | 1

Yaltage )

Pout _ Vmpp x Impp _ 17.8594742 x 0.408401519
Pin ExA 757.7 x 0,0756

x100=12,72%

File : 2015_152_35682_a5_Module_On_Address_S.cey

05 T T T
6/1/2015 954 AWM —=—
0,45 B
04 : i
: Peak Power = 7.32 Watts
=2 :
@ L .
£ :
0 i i i

Yaltage )

Pout _ Vmpp x Impp _ 17.8594742 x 0.4096858
Pin ExA 760.4 x 0,0756

n=

x100=12,73 %

File : 2015_152_35825_a5_Module_On_address_S.csv

0.5 T T T
: : E/1/2015 9:57 A —=—
04 4
: ¢ Peak Power = 7.40 \Watts :
z ST I P 4
= :
% DG i .
bt
£ :
S R S _
05 o 4
u] 1 1 1

Yoltage ()

n= Pout _ Vmpp x Impp _ 18.00637 x 0.4109701
Pin ExA 768.2 x 0,0756

x 100 =12,74 %
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File : 2015_152_35897_aS_Module_On_Address_S.csv
05 .

T
B/1/2015 9:58 AM ——

0.45

[ N S
| Peak Power = 7,43 Watts

035 : :

0.3 e

055 e

Currentid)

D2k

015 Fee

Ol

005 e

Woltage (v}

Pout _ Vmpp x Impp _ 18.0295658 x 0.412254363
Pin ExA 770.4 x 0,0756

x100=12,75%

File : 2015_152_35969_a5_Module_On_Address_S.csv

0.3 T T T
L_ : : 6/1/2015 9150 AM —=—

0.4 - i i
Peak Power = 743 \Watts
QEb

0.25 -

Current(A)

D2

DAS s

oL

oS

Yoltagedv)

n= Pout _ Vmpp x Impp _ 18.1300735 x 0.412254363
Pin ExA 773.5x 0,0756

x100=12,79 %

64



Module 4

Date: 1/6/2015 — Morning Measurement

Temperature Ambient: 23 °C

Speed 2
Time AM Panel Temperature °C Efficiency %

10:08 43,2 1,93
10:09 42,9 1,94
10:11 42 1,88
10:13 42,3 1,92
10:17 42,4 1,9

10:19 42,2 1,84

Mean Temperature: 42,5 °C

File : 2015_152_36509_a4_Module_On_address_4.cav

0.25 T T T T T
: : : 6/1/2015 10:08 AM ——
B2 o G
£
g : : : :
3 o1l PeskPower=104watts e
005 b e
a i i i i i
u] 2 4 i] 8 10 12 14

Yoltage ()

n= Pout _ Vmpp x Impp _ 8.867887 x 0.116869614

=— x100=1,93%
Pin ExA 800.2 x 0,0671

65




File : 2015_152_36579_a4_Module_On_address_4.csv
0.25 . .

T T
6/1/2015 10:09 M ——

02

g 0.15
£
2 i i i
3 o1l . Peak Power = 1,05 Watts
0 i i i i i
a 2 4 & a8 10 12 14

Yoltaged)

= Pout _ Vmpp x Impp _ 9.671949 x 0.109163925
Pin ExA 803.3 x 0,0671

x 100 =1.94 %

File : 2015_152_36683_a4_Module_On_address_4.csv
0.25 T T

T T T T
: : 6/1/2015 10:11 AM —=—

0.z

— 015
z
=
g : : :
E : : : : :
L= Ol Pagk Power = 1,02 Watts
00s
0 i i i i i i
1] 2 4 il g hin} 1z 14

YoltagedW)

n= Pout _ Vmpp x Impp _ 9.3395 x 0.109163925
Pin ExA 806.6 x 0,0671

X100 =1,88 %

File | 2015_152_36788_a4_Module_On_address_4.cov
0.23

T T
6/1/2015 10:13 AM —e—

0.2 -

g 0ISF -
£
g
5 -
3 g1l .. Peak Power = 105 Wiatts T

0.05 -

D Il Il Il Il
u] 2 4 5] g 10 12 14

Woltage (V)

n= Pout _ Vmpp x Impp _ 9.084365 x 0.115585335
Pin ExA 812.3x0,0671

x100=1,92 %
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File : 2015_152_37067_a4_Module_On_Address_4.csv

0.25 T T T T T T
: : : : 6/1/2015 10:17 AM —=—
0.2
Z 0.15
3 o1l . PeakPower=1lO5Watls
e O SO OOt SO OU SOUOUNPRUOR SOROUOPRPRPOONE ST
o i i i i i
0 2 4 6 ] 10 12 14
Yaoltage )
Pout _ Vmpp x Impp _ 8.922006 x 0.1181539
=—= = x100=1,9%
Pin ExA 823.1x0,0671
File : 2015_152_37189_a4_Module_On_address_4.cav
025 T T T T T T
: : : 6/1/2015 10:19 AWM ——
0.2
@ 0.15
3 il PeskPower=102Wats .
UG |,
0 i i i i i
0 2 4 i} 8 10 12 14
Yoltage ()

n= Pout _ Vmpp x Impp _ 8.72099 x 0.116869614

Pin

x100=1,84 %

ExA 825.7 x 0,0671

67



Module 8

Date: 1/6/2015 — Morning Measurement

Temperature Ambient: 23 °C

Speed 2
Time AM Panel Temperature °C Efficiency %
10:07 37,1 13,79
10:08 37,5 13,77
10:10 37,7 13,76
10:12 37,5 13,75
10:17 37,6 13,7
10:19 38,7 13,7
Mean Temperature: 37,68 °C
0e . 6/1/2015 Tm:n? ] ——
S S
[ul 5 10 S 15 20 25

n= Pout _ Vmpp x Impp _ 17.1095314 x 0.494448364

Pin ExA

798.7 x 0,0768

68

x 100 =13,79 %




File : 2015_152_36519_a8_kodule_On_address_82.cav
0.6 T T

T
B/1/2015 10:08 AM ——

H Peak Power = B.47 Watts
T P : H

0.3

Current(A)

Yoltage ()

Pout _ Vmpp x Impp _ 17.1404572 x 0.494448364
Pin ExA 800.6 x 0,0768

X 100 = 13,77 %

File : 2015_152_36647 _a8_Module_On_address_82.cav
0.6 T T

T
8/1/2015 10:10 AM ——

: Peak Power = 8,52 Watts
L ;

0.3

Current(A)

Yoltage ()

Pout _ Vmpp x Impp _ 17.0012913 x 0.5008698
Pin ExA 806.1 x 0,0768

n= X 100 = 13,76 %

File : 2015_152_36775_a2_Module_On_Address_2.csv
0.6 T T

T
6/1/2015 10:12 Al —e—

05 - : i
Peak Power = 8.37 Waits
04 : :

Currenta)
o
[}
T

0z

01

Yaltage ()

n= Pout _ Vmpp x Impp _ 17.0167542 x 0.503438354
Pin ExA 811.4x0,0768

x 100 = 13,75 %
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0.6

File : 2015_152_37032_aB_Mnodule_On_sddress_g.cav

T T T
6/1/2015 10:17 AM ===

Currentis)
o
(o)
T

Feak Power = 8.65 Watts

Pout _ Vmpp x Impp _ 16.93171 x 0.511144042

25
Yoltage ()

Pin

0.6

X 100 = 13,7 %

ExA 822.1x0,0768

File : 2015_152_37160_aB_Module_On_sddress_g.cav

T

0.3

Current(s)

T
6/1/2015 10:19 AM ===

Paal Power = B.68 Watts

n= Pout _ Vmpp x Impp _ 16.8466644 x 0.5149969

25
Yaoltage vy

Pin

X 100 = 13,7 %

ExA 825.4x0,0768

70



Module 3

Date: 1/6/2015 — Morning Measurement

Temperature Ambient: 23 °C

Speed 2
Time AM Panel Temperature °C Efficiency %
10:08 41,9 13,36
10:09 41,9 13,4
10:11 41,5 13,37
10:14 41,4 13,4
10:18 41,5 13,36
10:19 41,6 13,34

Mean Temperature: 41,63 °C

File : 2015_152_36526_a3_Module_On_address_3.cav

0.6 T

Current(s)

01

Peak F’ower =759 Watts:.

T
6/1/2015 10:08 AM ——

n

Woltage(vy

_ Pout _ Vmpp x Impp _ 15.81066 x 0.4803213

Pin ExA

800.9x 0,0709

71

23

x 100 = 13,36 %




0.6

File : 2015_152_36598_a3_Module_On_Address_3.csv

T T T T
6/1/2015 10:09 AM ——

0.5 -

Od b

Current{a)

02k

O

03

Peak Power = 7.04 Watts

Yoltaged)

n= Pout _ Vmpp x Impp _ 16.0735264 x 0.475184143

X100 =13,4 %

Pin ExA 804 x 0,0709
File @ 2015_152_36660_a3_Module_On_address_3.cev
0.6 T T
: 6/1/2015 10:11 AM ——
05 _
Peak Power = 7,65 \Nattis
0.4 - : =
z
E oozl i
3
02 _
0.1 .
u] 1 L 1
[u] 5 ) 15 20 23
woltage (v
_ Pout _ Vmpp x Impp _ 15.980751 x 0.479037 _
n=——= = x 100 = 13,37 %
Pin ExA 806.6 x 0,0709
File : 2015_152_26222_a3_Module_On_Address_3.csv
0.6 T T T T
: 6/1/2015 10:14 Al ——
D.S - : ; —
Peak Power = 7.74 Watts
= :
E 0.3+ -
3 |
ol J
D 1 I 1
u] =] 10 13 20 25
valtage(v)
Pout _ Vmpp x Impp _ 15.9420938 x 0.4854584
=—= = x100=13,4 %
Pin ExA 814.2 x 0,0709
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File : 2015_152_37095_a3_Module_On_address_3.csv
0.6 T T T
: 6/1/2015 1018 AN =
0.5 =
: Peak Power = 7.80 Watts
=
@ 1 -
5
]
0.1 =
] i i i
u] 5 10 15 20 25
Yoltage (V)
Pout _ Vmpp x Impp _ 15.9498253 x 0.489311248
n=——= = x 100 = 13,36 %
Pin ExA 823.3x0,0709
File @ 2015_152_37166_a3_Module_On_aAddress_3.cav
0.6 T T T
6/1/2015 10:19 AM —=—
0.5 -
Peak Power = 7,81 Watts
=
E ARl =, -
5
a
0z b 4
o1k 4
o Il 1 1
u] 5 10 15 20 25
Yoltage(y

n= Pout _ Vmpp x Impp _ 15.926631 x 0.49059552

Pin

ExA

x 100 = 13,34 %

825.2x 0,0709
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Module 5
Date: 1/6/2015 — Morning Measurement
Temperature Ambient: 23 °C

Speed 2

Time AM Panel Temperature °C Efficiency %

10:08 45,9 12,73

10:09 45,9 12,74

10:11 45,8 12,75

10:17 45,8 12,71

10:18 45,9 12,7

10:19 46 12,71

Mean Temperature: 45,88 °C

File : 2015_152_26524_a5_Module_On_Address_S.cev
0.5 T T T

T
6/1/2015 10:08 M —e—

Currentia)

Voltage (V)

n= Pout _ Vmpp x Impp _ 17.9677143 x 0.42895
Pin ExA 800.6 x 0,0756

x 100 =12,73 %

74




05

File : 2015_152_36596_a5_Module_On_address_S.csv

045 -oooe

o4k

055 -

025 -

Currentia)

015 -

o1

oos oo

03

02k

| Peak Power = 775 Watts

T
6/1/2015 10:09 Al —=—

Pout _

Yoltage (W)

Vmpp x Impp _ 18.068222 x 0.42895

Pin

0.5

ExA 804.5 x 0,0756

File : 2015_152_36668_aS_Module_On_asddress_S.csv

045 oo

[N R

025 e

Current(a)

015 |

oL

005

03 b
025 e

(A=l SR

1 Peak Power = 7.78 Watts

T
6/1/2015 10:11 AW —=—

Yoltagedyy

Pin

0.5

Pout _

Vmpp x Impp _ 18.0836849 x 0.4302343
ExA 806.6 x 0,0756

File : 2015_152_37056_a5_Module_On_address_S.csv

[ .

035

Currentis)

015 o

0.1

0.05 -

03

095 e

02

L T T
g ” 6/1/2015 10:17 AM ——

.. Peak Power. = 7,91 Watts -

Woltage ()

_ Pout _

Pin

Vmpp x Impp _ 17.6507282 x 0.448214233
ExA 822.8x0,0756

75

25

25

25

x100=12,74 %

x100=12,75%

x 100 =12,71 %



File : 2015_152_37128_a5_Module_On_Address_S5.cov
0.5 1 I T

T
6/1/2015 10018 am —=—

04 b Paak Power. = 7,02 Watts

035

R .

0.25 |-

Current(#)

0.2 -

015

o1

0.5 o

23
Wioltage (W)

Pout _ Vmpp x Impp _ 17.72804 x 0.446929961
Pin ExA 824.5 x 0,0756

x100=12,7 %

File : 2015_152 37199 a5 Module_On_Address_S.cov

0.0 G I I T T

: . 6/1/2015 10:19 AM ——
gas b - A T
04 - . © Pesk Power = 7.95 Watts 8
T ]

O3

CLrrentis)
=]
\s]
on
T

02

1S i

[P

0.0a -

Yoltage(v)

n= Pout _ Vmpp x Impp _ 18.1068783 x 0.439224273
Pin ExA 827.1x0,0756

x 100 =12,71 %

76



Module 4

Date: 1/6/2015 — Morning Measurement

Temperature Ambient: 23 °C

Speed 3
Time AM Panel Temperature °C Efficiency %
10:35 43,3 1,8
10:41 44,3 1,74
10:43 449 1,76
10:46 45,4 1,75
10:58 44,7 1,71
10:59 443 1,75

Mean Temperature: 44,48 °C

0.25

File : 2015_152_38135_a4_Module_On_Address_4.csv

0.2

0.15

Current(A})

R PeakPowér.:.l.Dﬂ.w:atts LT

T T
6/1/2015 10:35 AM —=—

Voltage(V)

n= Pout _ Vmpp x Impp _ 9.331769 x 0.110448211

Pin

ExA

860.7 x 0,0671

x100=1,8%
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0.25

File : 2015_152_38474_a4_Module_COn_address_4.csv

0.2

0135

Currentia)

005 b

L et

Sl Pk Pawer = TO02 Wats T

T T
6/1/2015 10:41 AM ——

n= Pout _ Vmpp x Impp _ 9.208067 x 0.110448211

g 10
Yoltage ()

12 14

Pin

0.25

ExA

872.7x 0,0671

x100=1,74 %

File : 2015_152_38614_a4_Module_On_address_4.csv

02 b

Currentia)

Ol e

LG oo

T T
6/1/2015 10:43 AM ——

n= Pout _ Vmpp x Impp _ 8.519975 x 0.122006744

g 10
Woltage (v

12 14

Pin

0.25

ExA

877.7 x 0,0671

x100=1,76 %

File : 2015_152_332305_a4_Module_On_Address_4.csv

Current(s)

Ol b

T T
6/1/2015 10:46 AM ——

T U OO O OUS0SO0 O SOOLRO (ORI SO SO

n= Pout _ Vmpp x Impp _ 8.628214 x 0.120722458

g
Yoltage ()

10

12 14

Pin

ExA

884.3 x 0,0671

x100=1,75%
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File : 2015_152_39426_a4_Module_On_Address_4.cav
0.25 T T

T T T T T
: 6/1/2015 10:58 AM —=—

02

015 e preeeeeeeaes fresrereenee s

.
Z
£
£ : : . :
S g :.Pea.k.PD.wef = 104 Watts
003
0 i i i i i
u] 2 4 & g 10 12 14

Woltage (V)

= Pout _ Vmpp x Impp _ 8.836961 x 0.1181539
Pin ExA 905.6 x 0,0671

x100=1,71%

File : 2015_152_39556_a4_Module_COn_address_4.cav
0.2s T T

T T
6/1/2015 10:53 &M —=—

R IR .

Currernt{d)

[ T T PR

0 i i i i i i i
0 2 4 f 2 10 12 14
Yoltage()

n= Pout _ Vmpp x Impp _ 8.558631 x 0.1245753
Pin ExA 907.9 x 0,0671

x100=1,75%
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Module 8
Date: 1/6/2015 — Morning Measurement
Temperature Ambient: 23 °C

Speed 3

Time AM Panel Temperature °C

Efficiency %

10:30 38,1

13,71

10:40 38,5

13,69

10:42 38,5

13,68

10:45 38,8

13,67

10:57 40,4

13,5

10:58 40,6

13,52

Mean Temperature: 39,15 °C

File : 2015_152_37838_a8_Module_On_address_8.csv

0.6 T T T

Currentia)

T
6/1/2015 10:30 AW —=—

PeakPDwer:SQSWatts B,

Voltage V)

_ Pout _ Vmpp x Impp _ 16.7384262 x 0.5355454

25

n= x 100 = 13,71 %

Pin ExA 850.5x0,0768
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0.6

File ; 2015_152_38438_a0_Module_On_Address_B.csv

05 e

[ B

0.3

Current{a)

02 b

o1

T T T

: £/1/2015 10:40 AM —=—
b B =S 1 N i

1 1

Pout _ Vmpp x Impp _ 17.0090237 x 0.539398253

10 15
Yoltage ()

25

Pin

0.6

Ex A

X 100 = 13,69 %

871.9x0,0768

File ; 2015_152_38566_a8_Module_On_Address_8.csv

05 oo

0.4 -

Current(h)

02 e

01

03 e

I T
B//2015 10:42 &M =
" Peak Power = 0.21 Watts N ]
1 Il

Pout _ Vmpp x Impp _ 17.2023087 x 0.5355454

10 15
voltage )

25

Pin

0.6

ExA

X 100 = 13,68 %

876 x 0,0768

File : 2015_152_33758_a2_Module_On_Address_2.csv

Current(s)

T T
: 6/1/2015 10:45 AM ==

Bk Prwer S a5 e N

n= Pout _ Vmpp x Impp _

10 15
Yoltage ()

25

17.1868458 x 0.539398253

Pin

ExA

x 100 = 13,67 %

882.4x 0,0768
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File : 2015_152_39432_a2_Module_On_aAddress_2.cav
0.7 T T T

T
£/1/2015 10:57 &M —=—

06 BT T

LG reeeeee e Bl Prwer = O3 WAt

O b

Currentia)

Ol oo

Yoltage ()

Pout _ Vmpp x Impp _ 16.9239788 x 0.5535253
Pin ExA 903.7 x 0,0768

x 100 =13,5 %

File : 2015_152_39497_a2_Module_On_address_S.cov
0.7 T T

T
6/1/2015 10:58 AM —=—

0.6

05 b peak Power =942 Watts

0.4

Current(s)

Woltage)

n= Pout _ Vmpp x Impp _ 16.98583 x 0.55480963
Pin ExA 907 x 0,0768

x 100 = 13,52 %
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Module 3
Date: 1/6/2015 — Morning Measurement

Temperature Ambient: 23 °C

Speed 3
Time AM Panel Temperature °C Efficiency %
10:34 42,7 13,28
10:41 43,2 13,23
10:43 43,7 13,22
10:51 44,2 13,17
10:58 44 13,16
10:59 43,9 13,14

Mean Temperature: 43,61 °C

File : 2015_152_38052_a3_Module_On_Address_3.csv
0.6

T
6/1/2015 10:34 AM —s—

Peak Power = 8.09 Watts

Current(A)

0.2 -

0.1

0 3 10 15 20 25
Voltage(V)

n= Pout _ Vmpp x Impp _ 15.9962139 x 0.5060069
Pin ExA 859.1 x 0,0709

x 100 = 13,28 %
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File : 2015_152_38309_a3_Module_On_address_3.csv

0.6 T T T T
e - : : 6/L/2015 10:41 AM ——
Peak Power = 8.19 Watts
=
5 0.3 d
x
5
[a]
0.2 =
o] 1 1 1

25
Voltage vy

Pout _ Vmpp x Impp _ 15.6251078 x 0.5239869
Pin ExA 873.1x0,0709

x 100 = 13,23 %

File : 2015_152_30580_a3_Module_On_Address_3.csv

0.6 T T
£/1/2015 10:43 AM ——
Peak Power = 8,22 Watts:
D4 - 4
&
§ 03 il
=]
]
0.2 - =
01 =
o | 1 1

Yaoltagedv)

Pout _ Vmpp x Impp _ 15.6405706 x 0.5252711
Pin ExA 876.5x 0,0709

n=

x 100 = 13,22 %

File : 2015_152_39080_a3_Module_COn_aAddress_3.csv
0.6 T T

T
6/1/2015 10:51 Al —=—

Peak Power = 8,34 Watts

Current(a)

23
Yaoltage ()

n= Pout _ Vmpp x Impp _ 15.7951975 x 0.5278397
Pin ExA 892.7 x 0,0709

x 100 =13,17 %

84



0.6

File : 2015_152_29504_a3_Module_On_address_3.cov

Current(a)

01+

T
6/1/2015 10:58 AM —e—

.P.eék.i:'.g;,i.-ér :846Wattg M

Voltage(v)

Pin

0.6

Pout _ Vmpp x Impp _ 15.8415861 x 0.5342611
ExA 906.5 x 0,0709

X

File : 2015_152_29575_a3_Module_On_address_3.cav

25

100 = 13,16 %

05 k-

04 -

Current(a)

(A=l .

ARl =,

" Pedk Power = B.46 Watts

T
6/1/2015 10:59 AM ——

n= Pout _ Vmpp x Impp _

Yaoltage (V)

15.7256155 x 0.538113952

Pin

ExA 907.5 x 0,0709

85

25

x 100 = 13,14 %



Module 5
Date: 1/6/2015 — Morning Measurement

Temperature Ambient: 23 °C

Pin ExA 859.3 x0,0756

86

Speed 3
Time AM Panel Temperature °C Efficiency %
10:34 46,5 12,7
10:41 47,1 12,64
10:44 47,5 12,64
10:47 47,9 12,6
10:58 48,5 12,53
10:59 48,3 12,54
Mean Temperature: 47,63 °C
File : 2015_152_38049_a5_Module_tn_address_S.cov
oe 6/1/2015 :10:34 Al ———
04 - B FeakPawer.;BéZS.Warts. SN
Woltage ()
n= Pout — Vmpp x Impp - 18.0914154 x 0.455919921 % 100 = 12’7 %




File : 2015_152_328507_a5_Module_On_address_S.cav

0.6 T T T
: : 6/1/2015 10:41 AM —=—
s B 4
Peak Power = 8.35 \iatts
04 b 4
=
E ARl =, -
3
0z b 4
R . 4
o 1 1 1
o =1 10 15 20 23
Yaoltage (V)
_ Pout _ Vmpp xImpp _ 17.8130875 x 0.468762755 _
n=——= = x 100 = 12,64 %
Pin ExA 873.4 x0,0756
File : 2015_152_38650_a5_Module_On_address_S.cav
0.6 T T T
: : B/1/2015 10:44 AM —=—
05+ - : -
Peak Power = 8‘39 \Watts
0.4 - : : 8
z
5 oal- i
3
0z b 4
0.1 =
o 1 1 1
a 3 10 15 20 23
Woltage (W)
Pout _ Vmpp x Impp _ 17.8440113 x 0.470047027
n= = = x 100 = 12,64%

Pin ExA 877.7x 0,0756

File : 2015_152_32864_a5_Module_On_Address_S.csv
0.a T T T

T
6/1/2015 10:47 AW —>—

05 k-

© Peak Power = 8.44 \Watts

Current(a)
o
[i%)
T

0z

DL

Yaltagev)

n= Pout _ Vmpp x Impp _ 17.8517437 x 0.4726156
Pin ExA 885.8 x 0,0756

x100=12,6 %
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File : 2015_152_39502_a5_Module_On_Address_5.csv

06

T T T T
6/1/2015 10:58 M —=—

Ok ot

0.4 —

Current{i)
(]
o
T

02_

' Paak Power = 8,59 Watts

n=

Pout _ Vmpp x Impp _ 17.55022 x 0.489311248

Yaoltage V)

Pin

X100 =12,53 %

ExA 906.3 x 0,0756

File : 2015_152_39573_s5_Module_On_aAddress_S.cav

0.5

T T T T
£/1/2015 10:59 &M ——

0.5 oot

Current(s)

01

U.S—

. Peak Powsr = 8,60 Watts

n= Pout _ Vmpp x Impp _ 17.8517437 x 0.48160556

Yoltage (V)

Pin

x 100 =12,54 %

ExA 906.7 x 0,0756
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Module 4

Date: 1/6/2015 — Noon Measurement

Temperature Ambient: 26 °C

Fan OFF

Time PM

Panel Temperature °C

Efficiency %

12:50

59,8

1,23

12:52

59,3

1,22

12:53

59,5

1,23

12:54

58,5

1,31

12:56

57,5

1,34

12:59

56,7

1,33

Mean Temperature: 58,55 °C

0.2

File ! 2015_152_46256_a4_Module_On_address_4.csv

016 oo

Current(a)

7 O SO FOO OO UNE OO OU SOUOSOUUUUEUNE SOURUUPRTOURE SO .. S SUSPRON

08 b

T T
6/1/2015 12:50 PV —=—

Peak Power = 0.82 Watts

n= Pout _ Vmpp x Impp _ 8.087018 x 0.101458237

Yaltagev)

Pin

ExA

989.5 x 0,0671

89

16

x100=1,23 %




File : 2015_152_45326_a4_Module_On_Address_4.csv

0.2 T T T T
: 6712015 12:52 PM —=—
0.18 : : =
0.16 =
0.14 -
@ 0.1z -
T 01 B
S 0.0a Peak Power:= 0.81 Watts 4
0.06 -
0.04 -
002 - i : -
0 i i i i
o 2 4 =1 a2 10 12 14 16
Woltage (W)
Pout _ Vmpp x Impp _ 8.10248 x 0.100173958
n=——= = x 100 =1,22%
Pin ExA 989 x 0,0671
File : 2015_152_46296_a4_Module_On_sddress_4.csv
0.2 T T T T T
: : : 67172015 12:53 P —=—
018 |
016 ~ =
014 =
g 012 - =
E ol |- 4
S omsl ... Peak Power = 0.82 Watss J
0.06 ~ =
0.04 [ .
o0z - =
o 1 | 1 1 |
a 2 4 & g 10 12 14 16
Woltage (W)
Pout _ Vmpp x Impp _ 8.071555 x 0.101458237
n=——= = x100=1,23 %
Pin ExA 989 x 0,0671
File : 2015_152_46483_a4_Module_On_address_4.csv
0.25 T T T T T
: : : 6/1/2015 12:54 P ——e—
0.2 ~
@ 0.15 B
5
[ 0.1 e P 4
Peak Power = 0,87 \Watts
0,05 q
1] 1 1 1 1 1 1
a 2 4 & g 10 12 14 16

Yoltagedv)

n= Pout _ Vmpp x Impp _ 9.277649 x 0.09375255
Pin ExA 987.8 x 0,0671

x100=1,31%
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File : 2015_152_46570_ad_Module_On_address_d4.csv

0.25 : :

RS -cane U NN

0.15

Currentis)

0.1

© Peak Power =089 Watts

T T
6/1/2015 12/56 PM ——

5] g 10
Yoltage(y)

12

n= Pout _ Vmpp x Impp _ 8.574094 x 0.1040268

Pin ExA

987.8 x 0,0671

File ; 2015_152_46745_a4_Module_Cn_address_4.cov

0.25 T

14 16

x100=1,34 %

nzFo-

[

Current(s)

(R

0os o

--..Peak Power. =.0,88 Watts..... .

T T
6/1/2015 12:53 PR ——

Woltagev)

n= Pout _ Vmpp x Impp _ 8.349884 x 0.105311081

Pin ExA

986.6 x 0,0671

14 16

x100=1,33 %

91



Module 8
Date: 1/6/2015 — Noon Measurement

Temperature Ambient: 26 °C

Fan OFF
Time PM Panel Temperature °C Efficiency %
12:51 51,1 12,86
12:52 50,9 12,85
12:54 49,8 13,01
12:55 48,6 13,04
12:59 47 13,08
13:00 47,1 13,07

Mean Temperature: 49,08 °C

File : 2015_152_46299_32_Module_On_sddress_B.cav
0.7

T
6/1/2015 1251 PM —=—

0.6 - :
: Peak Power = 9.78 Wwatts :
T P S

Y N A SO0 FESSIRR. SSOOS R P

Current(a)

01

25
Yoltage(v)

Pout Vm xIm 15.9034367 x 0.615170836
n= = PP Y PP — x 100 = 12,86 %

Pin ExA 990 x 0,0768

92




_ Pout _
n= =

n

Current(s)

Currenta)

07

File : 2015_152_463263_a2_Module_On_address_S.csv

: Peak;Power:Q.?G Watts
T 0 e Y
=
z
3 .

T
6/1/2015 12:52 M ——=—

Yoltage )

Vmpp x Impp _ 15.97302 x 0.611318

Pin

0.7

ExA 988.8 x 0,0768

x 100 =12,85 %

File : 2015_152_46492_a3_Module_On_Address_g.csv

0.6

[R=1 o

04

0.3

01l

Peak Power = 9,87 \Wafts

T
6/1/2015 12:54 PM —=—

Woltage)

Pout _ Vmpp x Impp _ 8.071555 x 0.101458237

20 25

Pin

0.7

ExA 987.6 x 0,0768

x 100 = 13,01 %

File : 2015_152_46557_a3_Module_On_address_B.csv

03 -

Peak Power = 5,90 Watls

T
6/1/2015 12:55 PM —=—

_ Pout _

Yoltage ()

Vmpp x Impp _ 16.25908 x 0.608749449

25

Pin

ExA 988.1 x 0,0768

x 100 = 13,04 %

93

25



File : 2015_152_46750_a2_Module_On_aAddress_S.csv
0.7 T T T

T
6/1/2015 1259 PM
: Fieak Power = 9,92 \Watts

Current(a)

23
Yoltage(v)

Pout _ Vmpp x Impp _ 16.4369011 x 0.6036123
Pin ExA 987.1x 0,0768

x 100 = 13,08 %

Module 8 - 1:00 pm

>250000

'%?200000 ‘\

i,_lSOOOO \

&, 100000 \

©

£ 50000

g ° N
N < D N < 0 VW T NN 9N NN O O
N 1N O N O O OO 0O N OO M 1 N o
O m OW O O N o 1N 4 00 O N NN N N IS
O O O O d d N N N N < 1n O VW OV O
O OO0 00 0 oo o0 o o0 oo o o o

Current A

n= Pout _ Vmpp x Impp _ 16.5219479 x 0.599759459
Pin ExA 987.1x 0,0768

x 100 = 13,07 %

94




Module 3

Date: 1/6/2015 — Noon Measurement

Temperature Ambient: 26 °C

Fan OFF

Time PM

Panel Temperature °C

Efficiency %

12:50

59,9

12,21

12:51

59,2

12,26

12:53

58,7

12,24

12:55

51,7

12,37

12:56

58,3

12,41

13:00

54,7

12,46

Mean Temperature: 58,08 °C

File : 2015_152_46240_a3_Module_On_address_3.csv

0.7 T T

e U S SRS S S

Current(s)

A F = S O PR SO SRR . T

01 -

Y7 T AU SO USSR SRRSO SUSURUSSROS SORSURIUNYS SISO SRUVIURIPRIS HU. WUSEE SOOI

T T T
B/L/2015 12:50 PM —=—

PeskPower =856 watts N L

n= Pout _ Vmpp x Impp _ 14.8442383 x 0.5766424

=] 10 1z 14 16 18
Yoltage(yy

Pin ExA

988.8 x 0,0709

95

x 100 =

20

12,21 %




File : 2015_152_46311_a3_Module_On_address_3.csv
0.7 T T T T T

T T T
£/1/2015 12:51PM ——

sk | PeskFower=Bsowats N

T S T T

Current(A)

T P PSS PRI PP PRRTS R R

a i i i i i i i
u] 2 4 &] =] 10 12 14 16 18 20
Woltage(v)

Pout _ Vmpp x Impp _ 14.7823877 x 0.58177954
Pin ExA 989.2 x 0,0709

x 100 = 12,26 %

File ; 2015_152_46383_a3_Module_On_Address_3.csv
0.7 T T T T T

T T T
6/1/2015 12:53 PM —=—
06 - :

05 . Paak Power = 8.59 Wattg \ :

ARl .

Current(a)

(il .

ol

a i i i i i i i
u] 2 4 & =] 10 12 14
Yoltage (W)

Pout _ Vmpp x Impp _ 14.6741486 x 0.5856324

n=
Pin ExA 989.2 x 0,0709

x 100 =12,24 %

File : 2015_152_46525_a3_Module_On_aAddress_3.csv
0.7 T T T T T T

T T T
6/1/2015 12:55 PM —=—

g bl PeakPower =B8Swatts N

Current(a)

0.3 b : : : : : : : : ; .

0 i i i i i i i i
u] 2 4 4] g 10 1z 14 16 18 20
Yoltage )

_ Pout _ Vmpp x Impp _ 14.9911346 x 0.5779267
Pin ExA 987.3 x 0,0709

n x 100 =12,37 %

96



Current(a)

File : 2015_152_46596_a3_Module_On_address_3.csv
0.7 T T T T T T

T T T
6/1/2015 12:56 PM ——

T i U S -

Peak Power = 5.60 \Watts
0.5 - : : :

O b N

o i i i i i i i
o 2 4 & 8 10 12 14

Yoltage )

Pout _ Vmpp x Impp _ 14.8133135 x 0.5869166
Pin ExA 987.6 x 0,0709

x 100 =12,41 %

Module 3 - 1:00 pm

250000
200000 —_—

100000

150000 \\
\

50000

Voltage (e-04) V

0

0.6460 /

0.0013
0.0283
0.0578
0.0873
0.1169
0.1477
0.1785
0.2081
0.3879
0.4482
0.5099
0.5779
0.6383
0.6473
0.6473

n

_ Pout _ Vmpp x Impp _ 14.7978506 x 0.5894852
Pin ExA 987.3 x 0,0709

X 100 =12,46 %
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Module 5
Date: 1/6/2015 — Noon Measurement

Temperature Ambient: 26 °C

Fan OFF
Time PM Panel Temperature °C Efficiency %
12:50 61,8 11,77
12:51 61,6 11,78
12:52 61,1 11,77
12:55 60,5 11,8
12:56 60,1 11,85
13:00 58,9 11,9

Mean Temperature: 60,66 °C

File : 2015_152_46236_a5_Module_On_address_S.cov
0.6 I T T

T
6/1/2015 12:50PM —=—

005 b ™
Peak Power = 2.80 Watts

0.3 -

Current(a)

23
Yoltage )

Pout Vm xIm 16.7848129 x 0.5239869
n= 2= = PP X PP x 100 = 11,77 %

Pin ExA 988.3 x 0,0756
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File : 2015_152_46308_aS_Module_COn_Address_5.csv
06 ; . .

T
6/1/2015 1251 PM —=—
Fizak Power = 8.81 Watts

O fooeeen

Current(a)
o
o]
T

[ =l

o1

25
Yoltage ()

Pout _ Vmpp x Impp _ 16.9007835 x 0.5214183

n=— x 100 = 11,78 %
Pin ExA 989.2 x 0,0756
File : 2015_152_45330_a5_Module_On_sddress_S.csv
0.6 I T T
6/1/2015 1252 PM e
05 - : 4
Peak Power = 8.80 \Watts
0.4 I : —
z
g [y - 4
3
D.2 I —
a1k 4
o 1 1 |
a =1 10 15 25
woltage(v)
Pout _ Vmpp x Impp _ 16.9703674 x 0.51884973
n=——= = x 100 =11,77 %
Pin ExA 988.8 x 0,0756
File : 2015_152_46522 _a5_Module_On_address_S.csv
0.6 I T T
: . 6/1/2015 12:55 M —=—
= -
Paak Power = 8.81 \Watts
0.4 . -
=
@ oAb -
3
D.2 = |
oS T AT N
o 1 1 1
u] 5 10 15 25

Yoltage (v

n= Pout _ Vmpp x Impp _ 16.8466644 x 0.5227026
Pin ExA 987.6 x 0,0756

x100=118%

99



File : 2015_152_46594_a5_Module_On_address_S.csv
0.6 I T

T T

: B/1/2015 12:56 PM —=—
005 |
Peak Power = 2.85 Watts

Current(a)
o
[i%)
T

Yoltage )

Pout _ Vmpp x Impp _ 16.88532 x 0.5239869
Pin ExA 987.3 x 0,0756

n= x100=11,85%

File : 2015_152_462808_a5_Module_On_Address_5.csv

0.6 T T T T
: : 8/1/2015 1:00 PM ——
Peak Power = 2.88 Watts

04 .
,—\
T e T S P -
E
5

0.1 m

o i i i

25
Yoltage )

n= Pout _ Vmpp x Impp _ 17.2023087 x 0.5162812
Pin ExA 987.1 x 0,0756

x100=119%

100

25



Module 4
Date: 1/6/2015 — Noon Measurement
Temperature Ambient: 26 °C

Speed 1

Time PM Panel Temperature °C Efficiency %

13:12 53 1,42

13:13 52,7 1,43

13:14 53,1 1,47

13:17 52,7 1,47

13:18 52,3 1,47

13:21 52,2 1,52

Mean Temperature: 52,66 °C

File : 2015_152_47556_a4_Module_On_Address_4.cev
0.25 T T

T T T T T
: : 6/1/2015 1:12PM —s—

) TR SRS AU SRR SURSURNURRNE SOOI SRR SO

Currentia)

Woltage )

n= Pout _ Vmpp x Impp _ 8.81376648 x 0.106595367

=— x100=1,42%

Pin ExA 983.5x 0,0671

101




File : 2015_152_47625_a4_Module_On_address_4.csv
025 T T

T T
6/1/2015 1:13PM —s—

0.2

~ 015 4
&
-
z
£ : :
: Peak Power = 0,93 \Watts
OUOS | e .
0 i i i i i i
u] 2 4 B g 10 1z 14 16

Yoltage ()

= Pout _ Vmpp x Impp _ 9.26991749 x 0.102742523
Pin ExA 984 x 0,0671

x100=1,43 %

Filz : 2015_152_47695_a4_Module_On_Address_4.cov
0.25 . .

T T T T T
: : 5/1/2015 1:14 Ph ——

0.2

0.15

Current(s)

o1k o pask Power = 0.97 Watts

0 i i i i i i
] 2 4 5] 8 10 12 14 16
Voltage (V)

n= Pout _ Vmpp x Impp _ 8.860155 x 0.109163925
Pin ExA 982.8 x 0,0671

x100=1,47%

File : 2015_152_47835_a4_Module_Cn_aAddress_4.csv
025 T T

T T T T T
6/1/2015 1:17 PM ——

0.2

g 0.15 7
£
I
3 N N
Peak Power = 0.97 Watts
0 i i i i i i
u] 2 4 5] 2 10 12 14 16

Yoltage(y)

n= Pout _ Vmpp x Impp _ 9.718338 x 0.100173958
Pin ExA 979.7 x 0,0671

x100=1,47%

102



0,25

0.2

File : 2015_152_47905_a4_Module_On_address_4.csv

T T T T T
- - 6/1/2015 1:18 PM ——

@ 0.15 b
=
[
5 f f f
U0l - Peak Power = 0.97 Watts .
0.05 — b
0 i i i i i
u] 2 4 5] g 10 12 14 16
Yoltage ()
Pout _ Vmpp x Impp 8.852424 x 0.109163925
=——= = x 100 =1,47 %
Pin ExA 978.8 x 0,0671
File : 2015_152_48062_a4_Module_On_address_4.csv
0.25 T T T T T T
: : : : B/1/2015 1:21 P —=—
0.2 B
g 0.15 b
S il FeskPower= 10D WEE i
LIS |eeoe e 4
0 i i i i i i
o 2 4 B 8 10 1z 14 16
Yoltage ()

n

_ Pout _ Vmpp x Impp _

8.99932 x 0.11173249

Pin

ExA

x100=1,52 %

979.9x 0,0671

103



Module 8
Date: 1/6/2015 — Noon Measurement
Temperature Ambient: 26 °C

Speed 1

Time PM Panel Temperature °C Efficiency %

13:13 48,3 12,95

13:14 48,5 13

13:16 47 13,07

13:17 46,6 13,04

13:18 47,5 13,03

13:20 46,4 13,05

Mean Temperature: 47,38 °C

File : 2015_152_47597 _a2_Module_COn_address_2.cav
0.7 T T

T
6/1/2015 1:13 PM ==
0'67 N N :
: Peak Power = 9,79 \Watls :

O

Current{d)

25
Yoltage (W)

n= Pout _ Vmpp x Impp _ 16.0116768 x 0.611318
Pin ExA 984 x 0,0768

x100=12,95%

104




07

File : 2015_152_47662_aB_Module_On_Address_S.csv

06

05

Current(s)

03

01 -

Peak Power = 9.83 Watts

T
6/1/2015 1:14 PM —=—

Woltage (W)

Pout _ Vmpp x Impp _ 16.3518562 x 0.601043761

Pin

0.7

ExA 984 x 0,0768

File : 2015_152_47791_aS_Module_On_address_8.csv

x 100

25

=13 %

0.5 -

Current(a)

(iRl .

ol

0.4

03k

Peak Power = 9,86 Watts

T
£/1/2015 1:16 PM ——

n=

Pout _

Yoltage ()

Vmpp x Impp _ 16.36732 x 0.602328

Pin

0.7

ExA 982.1x 0,0768

File : 2015_152_47355_a2_Module_On_address_2.csv

23

x 100 = 13,07 %

Current(s)

T
6/1/2015 1:17 PM =

Peak Power = 9,82 Watts :

_ Pout _

Yaoltage (W)

Vmpp x Impp _ 16.5142155 x 0.5946223

Pin

ExA 980.2 x 0,0768
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x 100 = 13,04 %



n=

n

Currentia)

Current(a)

File 1 2015_152_47920_z2_Module_On_Address_2.csv

07

T T T T
6/1/2015 1:18 Pt —=—

T SO SO

Peak Power = 9.80 Watts !

Pout _

25
Waltage (')

Vmpp x Impp _ 16.5451412 x 0.5920538

Pin

0.7

x 100 = 13,03 %

ExA 979 x 0,0768

File : 2015_152_48049_a2_Module_0On_address_S.cav

06 e

02k

01k

0k

T T T T

- . 6{1/2015_ 1:20 PM ==
Pieak Power = 9.52 Watts

i i i

_ Pout _

25
Yaltagev)

Vmpp x Impp _ 16.3054676 x 0.602328

Pin

x 100 = 13,05 %

ExA 979.5 x 0,0768
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Module 3
Date: 1/6/2015 — Noon Measurement

Temperature Ambient: 26 °C

Speed 1
Time PM Panel Temperature °C Efficiency %
13:13 51,6 12,54
13:14 51,3 12,54
13:17 51,1 12,58
13:18 51 12,56
13:19 50,7 12,58
13:21 50,4 12,27

Mean Temperature: 51,01 °C

File : 2015_152_47610_a3_Module_On_Address_3.csv
0.7 T T T

T
6/1/2015 1:13PM =

0 b Pesk Power =874 Watts | N

0 |

Current(a)

Voltage(V)

Pout Vm xIm 15.2230759 x 0.574073851
n= = PP Y PP — x 100 = 12,54 %

Pin ExA 982.8 x 0,0709
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File : 2015_152_47622_a3_Module_On_address_3.csv
0.7 T

T
6/1/2015 1:14 P ===

S I . Peak Power =874 Watts

o

I 04 .

=

2

3 o3r .
02 ]
RN .

voltage )

Pout _ Vmpp x Impp _ 15.18442 x 0.5753581
Pin ExA 982.8 x 0,0709

x100=12,54 %

File : 2015_152_47824_a3_Module_On_address_3.0sy

0.7 T T T T
: : 6/1/2015 1:17 PM —=—

0.6_ o -
e I PoskPower =875Watts N 4

X o4t .

2

=

il

=

g 03 .
Y R 1
T 1
o] 1 1 1

Woltage(v)

Pout _ Vmpp x Impp _ 15.0993738 x 0.579210937
Pin ExA 980.4 x 0,0709

n= x 100 = 12,58 %

File : 2015_152_47895_a3_Module_On_address_3.cav
0.7 T T T

T
6/1/2015 1:18 PM —=—

05 b PEak Power = B 73MAENS LN

Current(a)

voltage ()

n= Pout _ Vmpp x Impp _ 15.3467779 x 0.5689367
Pin ExA 979.9 x 0,0709

x 100 = 12,56 %
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Module 3 -13:19 pm

>250000

S 200000 —

2 150000 \\
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Current A

n= Pout _ Vmpp x Impp _ 15.47821 x 0.5637995
Pin ExA 978.3 x 0,0709

x 100 = 12,58 %

Module 3 - 13:21 pm

- 250000

200000 —

S 150000 S
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< 100000 \

S 50000 \<
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O O O OO O 000000 Oo0oO oo o o

Current A

n= Pout _ Vmpp x Impp _ 15.16122 x 0.575358
Pin ExA 978.5x 0,0709

x 100 =12,57 %
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Module 5
Date: 1/6/2015 — Noon Measurement

Temperature Ambient: 26 °C

Speed 1
Time PM Panel Temperature °C Efficiency %
13:13 57,9 11,84
13:14 S7,7 11,85
13:17 57,1 11,9
13:18 57,1 11,9
13:19 S7 11,91
13:21 56,7 11,88

Mean Temperature: 57,25 °C

File : 2015_152_47602_a5_Module_On_Address_S.csv

0.a T T T T
: H 6{1;’2015 1:13 PM —=—
Peak Power = 8.81 Watts
z
5 N
o : : : :
0 i i i
u] 5 10 15 25

Yoltagey)

n= Pout _ Vmpp x Impp _ 17.1868458 x 0.512428343
Pin ExA 984.2 x 0,0756

x 100 = 11,84 %
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File : 2015_152_47580_a5_Module_On_Address_S.csv
0.6

T
6/1/2015 1:14 PM —=—

Pealk Power = 8.82 Watts

Current(s)
o
w
T

Woltage (W)

Pout _ Vmpp x Impp _ 17.1713829 x 0.5137126
Pin ExA 983.8 x 0,0756

File : 2015_152_47822_a3_Module_On_sddress_3.csv

25

x 100 =11,85%

0.6 T T

05 b
Peak Power = 8.82 Watts

A I S

Current(s)

02

DL oo

T
6/1/2015 1:17 PM —=—

Yoltage (W)

Pout _ Vmpp x Impp _ 17.1791134 x 0.5137126

n=
Pin ExA 979.9x 0,0756

File : 2015_152_47394_a5_Module_On_aAddress_S.cav
0.a T T T

25

x100=119%

Currentia)

T
6/1/2015 1:1B PM —=—

Pizak Power = 8.81 Watts

valtagev)

n= Pout _ Vmpp x Impp _ 16.9007835 x 0.5214183
Pin ExA 978.8 x 0,0756
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x100=119%



File : 2015_152_47966_a5_Module_On_Address_S.csv

0.6 T T T T
6{1/2015_ 1:19 PM —=—
Peak Power = 5,82 Watts
S
5 03F d
5
D 1 1 1

23
Yoltagey)

Pout _ Vmpp x Impp _ 17.1172619 x 0.5149969
Pin ExA 979 x 0,0756

x100=11,91 %

File : 2015_152_48108_a5_Module_On_Address_S.cav
0.6 T T

T
6/1/2015 1:21 P ——
0.5 +
Peak Power = .80 \Watts

—

Z

§ 03F _
g

)

o H H

Yoltage (V)

_ Pout _ Vmpp x Impp _ 17.2564278 x 0.509859741
Pin ExA 979.2 x 0,0756

n

x100=11,88 %
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Module 4
Date: 1/6/2015 — Noon Measurement

Temperature Ambient: 26 °C

Speed 2
Time PM Panel Temperature °C Efficiency %
13:30 50,5 1,68
13:31 51,3 1,72
13:32 51,5 1,72
13:34 50,3 1,69
13:35 50 1,7
13:36 50,3 1,7

Mean Temperature: 50,65 °C

File : 2015_152_48605_34_Module_On_aAddress_4.csv
0.3 .

T T T T T
: £/1/2015 1:30 PM —=—

0.23

T
— N
& ; ; : ; ; : :
@ e B P P
3 N
o : : ; ; :
o1 bi i PeakPower =110 Watts ",
005 -
0 i i i i i
a 2 4 & =] 10 12 14

Yoltage ()

n= Pout _ Vmpp x Impp _ 8.643677 x 0.127143875

=— x100=1,68%
Pin ExA 970.6 x 0,0671
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File : 2015_152_42675_a4_Module_On_Address_4.csv
03 T T T

T T
6/1/2015 1:31 P —e—
0.2s :

0.z

g
§ 015
=
3 : : :
:Peak Power = 1,12 Watts ‘
o i i i i i
u} 2 4 & g 10 12 14

Yoltage )

(= Pout _ Vmpp x Impp _ 8.798304 x 0127143875
Pin ExA 970.6 x 0,0671

x100=1,72%

Filz : 2015_152_42727_a4_Module_On_address_4.cev

0.3 T T T T T T T
: : : 5/1/2015 1:32 Ph ——
0.25 :
0.2
z
g 015
=]
3 : : : :
: Peak Power = 1,12 \Watts
01
005 e
o] 1 1 1 1 1 |
] 2 4 5] 8 10 12 14
oltage ()
Pout _ Vmpp x Impp _ 8.99932 x 0.1245753
n=——= = x100=1,72%
Pin ExA 969.9 x 0,0671
File : 2015_152_48884_a4_Module_On_address_4.csv
0.3 T T T T T T
: : : 6/1/2015 1:34 PM —=—
0.25 .
0.z
z
g 015
5
o : : : :
o1 i Peak Power = 110 4Watts 7T
o 1 1 1 1 1 1
o 2 4 5] g 10 12 14

Yaoltage (W)

n= Pout _ Vmpp x Impp _ 9.184873 x 0.119438179
Pin ExA 966.1 x 0,0671

x 100 =1,69 %
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File : 2015_152_48902_s4_Module_On_asddress_4.csv

T T
6/1/2015 1:35 PM —e—

Current(a)

: ;Peak Puwer; =1.10 Wafts :

T O SO TSSOSO FOP OO PO OO POSY SOUPSOOSPUOTOOE SURTPOPRIOTON SOOI

0 ] ] ] ] ]
u] 2 4 &1 2 10 12 14
Yoltage ()

_ Pout _ Vmpp x Impp _ 8.751916 x 0.125859588
Pin ExA 962.8 x 0,0671

n

x100=1,7%

File : 2015_152_48979_z4_Module_On_address_4.csv
0.3 T T T

T T T T
: 6/1/2015 1:36 PM —s—
0.25 ' ;

0.2

013

Current(a)

01 : Peak Power = 1,10 \Watts

0 ] ] ] ] ]
u] 2 4 &1 2 10 12 14
Yoltage ()

n= Pout _ Vmpp x Impp _ 8.38081 x 0.13228099
Pin ExA 962.3 x 0,0671

x100=1,7%
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Module 8

Date: 1/6/2015 — Noon Measurement

Temperature Ambient: 26 °C

Speed 2

Time PM

Panel Temperature °C

Efficiency %

13:30

44,8

13,61

13:31

44,4

13,15

13:33

44,5

13,15

13:34

44,8

13,08

13:35

45,8

13,06

13:43

46,5

13,03

Mean Temperature: 45,13 °C

File : 2015_152_408627_a8_Module_On_Address_8.csv

07 T

Current{a)

Peak Power = 0.81 Watts 5

T
6/1/2015 1:30 PM

n

Yoltage )

_ Pout _ Vmpp x Impp _ 16.59926 x 0.59076947

Pin ExA

970.6 x 0,0768

x 100 = 13,61 %
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File : 2015_152_48692_a8_Module_On_address_8.csv
0.7 T T T
— : : 6/1/2015 1:31 PM
0.6 :

Peak Power = 9,81 Watts

04

Current(a)

03

0.1

Woltage (W)

Pout _ Vmpp x Impp _ 16.3595886 x 0.599759459
Pin ExA 970.9 x 0,0768

x 100 =13,15%

File : 2015_152_48221_a8_Module_On_Address_2.cov
07

T
£/1/2015 1:33 PM

0 e

Peak Power = 9,78 Watts
[T R

Current(s)

03

QL

Woltage (W)

Pout _ Vmpp x Impp _ 16.5837975 x 0.5894852
Pin ExA 968 x 0,0768

x 100 = 13,15%

File : 2015_152_48235_a8_Module_On_Address_8.csv
0.7 T T T

T
6/1/2015 1:34 P

( PeakPower =989Walts N

T L O SNOURROR: SRS RO

Current(a)

YoltageW)

n= Pout _ Vmpp x Impp _ 16.6224556 x 0.5830638
Pin ExA 964.4 x 0,0768

x 100 = 13,08 %

117



0.7

File : 2015_152_42050_a8_Module_On_sddress_2.csv

Current(a)

Peak Power = 9,65 Watts

T
6/1/2015 1:35PM

03 X

n=

10 15
Woltage(y)

Pout _ Vmpp x Impp _ 16.0967216 x 0.599759459

Pin

0.7

ExA

962.1 x 0,0768

X 100 = 13,06 %

File : 2015_152_49402_a8_Module_On_address_2.csv

Current(a)

O SO, S SO

Peak Power =9.57Watts N\

T
6/1/2015 1:43 PM —=—

10 15
Woltage(y)

_ Pout _ Vmpp x Impp _ 16.6379185 x 0.5753581

20 25

n -
Pin

ExA

956.1 x 0,0768

X 100 = 13,03 %
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Module 3

Date: 1/6/2015 — Noon Measurement

Temperature Ambient: 26 °C

Speed 2
Time PM Panel Temperature °C Efficiency %
13:30 49,9 12,6
13:31 49,7 12,55
13:34 49,4 12,6
13:35 49,2 12,64
13:36 48,8 12,67
13:38 48,6 12,65

Mean Temperature: 49,26 °C

File : 2015_152_48641_a3 Module_On_address_3.csv

0.7 T T
: 6/1/2015 1:30 PM ——
e b T : _
0.5 b Peak Power =G Watts N
Zon4b i
Z
=
[
R S, St SRR
0 oo R
0 i i i
il 5 hli] 15 20 25

‘Yoltage ()

_ Pout _ Vmpp x Impp _ 15.3622408 x 0.56379956

n -
Pin ExA

969.7 x 0,0709
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x100=12,6 %




File : 2015_152_48713_a3_Module_On_address_3.csv
0.7 T T T

T
B8/1/2015 1:31 PM ——

0.5 oo Poak Pover = 0,65 Watts [N

D oo

Current(a)

[ufic [ SRR

[ TP

01 -

Yoltage(yy

Pout _ Vmpp x Impp _ 15.138031 x 0.571505249
Pin ExA 971.6 x 0,0709

x 100 =12,55 %

File : 2015_152_48712_a2_Module_On_address_3.cov
0.7 T T

T
6/1/2015 1:34 PM ——

as b PeakPower=SESWatts N

Current{a)

voltage)

Pout _ Vmpp x Impp _ 15.3931665 x 0.5625153
Pin ExA 967.8 x 0,0709

n= x100=12,6 %

File : 2015_152_42997_a2_Module_On_address_3.cav
0.7 T T T

T
£/1/2015 1:35 PM —=—

s - f Peak Power = 8.64 Watts

04 -

Currentis)

[ 3 EETEPR

0.2 -

Yoltage (V)

_ Pout _ Vmpp x Impp _ 15.4240923 x 0.5599467
Pin ExA 963.5 x 0,0709

n

X100 =12,64 %
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0.7

File : 2015_152_48997 _a32_Module_On_address_3.csv

T T T T
: : 6/1/2015 1:36 PM —=—

(AR R

Current{a)

02k

o4 b

03k

... Peak Power = .64 Watts. . N

n=

Pout _ Vmpp x Impp _ 15.2540016 x 0.566368163

Yoltage 'y

Pin

07

x 100 = 12,67 %

ExA 961.6 x 0,0709

File : 2015_152_49140_a3_Module_On_Address_3.csv

T T T
: 6/1/2015 138 PM —=—

Current{i)

01—

Y7 AR

03_

Paak Power = B0 Watts S

Yoltage (V)

n= Pout _ Vmpp x Impp _ 15.24627 x 0.56379956

Pin

x 100 = 12,65 %

ExA 958.3 x 0,0709
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Module 5

Date: 1/6/2015 — Noon Measurement

Temperature Ambient: 26 °C

Speed 2
Time PM Panel Temperature °C Efficiency %
13:30 55,4 11,95
13:31 55,4 11,93
13:34 55,2 11,96
13:35 55,2 11,93
13:40 54,6 11,95
13:41 54,3 11,95

Mean Temperature: 55,01 °C

File : 2015_152_48640_a5_Module_On_address_S.csv
0.6 T T T T
6/1/2015 1:30 P —e—
0.5 -
Peak Power = 8,77 Watts

z

02 b N ]

] 1 1 1
u] 5 10 15 25
Yoltage ()

Pout _ Vmpp x Impp _ 17.2023087 x 0.509859741

n= = = x 100 = 11,95 %

Pin ExA

970.6 x 0,0756
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File : 2015_152_42712_a5_Module_On_Address_S.csv
0.6 T T T

T
6/1/2015 1:31PH ——

: Peak Power = B.76 Watts :

Do e

Current(a)

0.2

23
Woltage(V)

n= Pout _ Vmpp x Impp _ 17.1713829 x 0.509859741
Pin ExA 971.1 x 0,0756

x 100 = 11,93 %

File : 2015_152_48854_aS_Module_On_address_S.csv
0.6 T

T
6/1/2015 1:34 PM —=—

Peak Power = 8.75 Watls

0.3

Current(a)

Yoltageiv)

Pout _ Vmpp x Impp _ 17.2023087 x 0.5085755
Pin ExA 967.5 x 0,0756

x 100 = 11,96 %

File : 2015_152_48926_a5_Module_On_Address_S.cov
0.6 T T

T
6/1/2015 1:35 PM —=—

ns L
Peak Power = 8,69 Watts

0.4

0.3

Current(s)

0.2

01

Woltage)

n= Pout _ Vmpp x Impp _ 16.87759 x 0.5149969
Pin ExA 963.5 x 0,0756

x 100 =11,93 %
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Module 5 - 13:41 pm
300000
>
T 200000 ==
3 \
< 100000
Y \
© 0
5 N OO O A WO NINININSIN
o O 0 ©W A N W S N 00 00 00 00 00
> O 0 N N O M S ) N 1N 1 N N N
QO ad NmMI 1w wnwnwnwnwnwn
O OO0 0O 000000 o0 o o o
Current A
_ Pout _ Vmpp x Impp _ 17.34147 x 0.499585 _
n=——= = x 100 =11,95%
Pin ExA 958.3 x 0,0756
Filz : 2015_152_49284_a5_Module_on_aAddress_S.csv
0.6 T T T T
; : 6/1/2015 1:41 PM —=—
05 b n
‘Paak Power = 2,66 Watts
0.4 L : -
z f .
5 N
o : : : :
) ; | |
0 5 10 15 20 25

n

Woltage )

17.4651737 x 0.495732665

_ Pout _ Vmpp x Impp _

Pin

ExA

957.8 x 0,0756

124

X 100

=1195%



Module 4

Date: 1/6/2015 — Noon Measurement

Temperature Ambient: 26 °C

Speed 3
Time PM Panel Temperature °C Efficiency %
13:50 49,6 1,72
13:51 49,9 1,73
13:52 50 1,76
13:53 49,8 1,74
13:55 50,4 1,73
13:56 50,3 1,76

Mean Temperature: 50 °C

File ! 2015_152_49813_a4_Module_On_address_4.csv

0.25

T T
6/1/2015 1:50 P ——

Current(a)

T T P

Peak Power = 1,09 Watts : f

05 e o

n= Pout _ Vmpp x Impp _ 8.929737 x 0.122006744

Yaltagev)

Pin ExA

944.2 x 0,0671

125

x100=1,72%




File : 2015_152_49865_a4_Module_On_Address_4.csv
0.25

T T T T T
: : : ﬁflf_QDlS 1:51 PM —=—

0z

0,15 -

Current{a)

. PeakPower =110Watts

0.os -

o 1 1 1 1 1 1
ul 2 4 5] =] 10 12 14
Yoltage)

n= Pout _ Vmpp x Impp _ 9.099828 x 0.122006744
Pin ExA 945.4 x 0,0671

x100=1,73 %

File : 2015_152_49952_a4_Module_On_Address_4.csv
0.3 T T T

T T T T
6/1/2015 1:52 P ——

Currentis)

u] 2 4 =] g 10 1z 14
VoltageV)

n= Pout _ Vmpp x Impp _ 8.566362 x 0.130996719
Pin ExA 943.9x 0,0671

x100=1,76 %

File : 2015_152_50004_a<_Module_Cn_address_4.csv
0.25 T T T

T T T
B/L/2015 1:53 P —=—

0.2 -

DS b

Currentis)

- : ¢ Peak Power = 1,10 Watts .

005 b

0 i i i i i i i
1] 2 4 5] g 10 1z 14
Woltage )

n= Pout _ Vmpp x Impp _ 8.898812 x 0.1245753
Pin ExA 942.5 x 0,0671

x100=1,74 %
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Current(a)

Current(a)

n= Pout _ Vmpp x Impp _ 8.81376648 x 0.125859588
Pin a

0.25

File : 2015_152_50127_a4_Module_On_address_4.csv

0.2

0.15

T T T T T T T
- - - - £/1/2015 1:55 PM —=—

| Paak Power = 1.09 Watts

0.05
0 i i i | i
u] 2 4 5] g 10 12 14
Yoltage (W)
Pout _ Vmpp x Impp _ 8.937469 x 0.122006744
— = = x100=1,73%
Pin ExA 938.2x 0,0671
File : 2015_152_50214_a4_Module_On_Address_4.csv
0z T T T T T T T
: : : 6/1/2015 1:56 PM —=—
0.25 .

0.2

013

0.1

‘Peak Power = 1,11 Watts .

2 4 & g 10 12 14
Yaoltage W)

x100=1,76 %

ExA 938.7 x 0,0671
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Module 8
Date: 1/6/2015 — Noon Measurement
Temperature Ambient: 26 °C

Speed 3

Time PM Panel Temperature °C Efficiency %

13:50 46 13,09

13:51 46,6 13,06

13:52 46,5 13,1

13:54 46,7 13,1

13:55 46,3 13,14

13:56 46,3 13,08

Mean Temperature: 46,4 °C

File : 2015_152_49818_38_Module_Cn_Address_S.cov
0.7 T T T

T
6/1,/2015 1:50 PM

. PeskPower=95S1Watts N i

Current(s)

Yoltage )

n= Pout _ Vmpp x Impp _ 16.3054676 x 0.5830638
Pin ExA 945.6 x 0,0768

x 100 = 13,09 %
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File : 2015_152_49822_a3_Module_On_aAddress_S.csv
0.7 T T T

T
6/1/2015 1:51FM
P S SRS S :

R B Peak Power = 349 Watts N\

Current(a)

0.3

[ T e P

Woltage(V)

Pout _ Vmpp x Impp _ 16.5374088 x 0.574073851
Pin ExA 945.6 x 0,0768

x 100 = 13,06 %

File : 2015_152_49947 _z28_Module_On_address_S.csv
0.7 T T T

T
6/1/2015 1:52 FM

0.5 e

05 b Peak Power = 9.50 Walts

0.4

Current(a)

[n i

Ol oo

woltage(y)

Pout _ Vmpp x Impp _ 16.5451412 x 0.574073851
Pin ExA 943.9x 0,0768

n= x100=13,1%

File : 2015_152_50076_a8_Module_On_Address_g2.csv
0.7 T T T

T
6/1/2015 1:54 FM

06 e

. PeskPower =84Bwatls N

03k

Current(d)

02k

oLk

Yoltage ()

_ Pout _ Vmpp x Impp _ 16.3363934 x 0.579210937

n
Pin ExA 940.1 x 0,0768

x100=13,1 %
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File : 2015_152_50140_a2_Module_0On_aAddress_2.csv
0.7 T T T

T
6/1/2015 1:55 PM

. PeskPower =8d4@Watts N

Current()

Yoltage (V)

Pout _ Vmpp x Impp _ 16.3982449 x 0.5779267
Pin ExA 938.9x 0,0768

n=

X100 =13,14 %

File : 2015_152_50205_a8_Module_On_address_8.csv
D? T T T

T
6/1/2015 1:56 FM

[ A .Péak.Puwer:Q,44Wétts. N

Current(s)

Woltage(v)

n= Pout _ Vmpp x Impp _ 16.6611118 x 0.566368163
Pin ExA 939.7 x 0,0768

x 100 = 13,08 %
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Module 3

Date: 1/6/2015 — Noon Measurement

Temperature Ambient: 26 °C

Speed 3

Time PM

Panel Temperature °C

Efficiency %

13:50

48,3

12,64

13:51

48,8

12,65

13:52

49,1

12,66

13:55

49,5

12,67

13:56

49,5

12,66

13:57

48,6

12,67

Mean Temperature: 48,96 °C

File : 2015_152_49227_a3_Module_On_address_3.cov

07 T

.

Current(a)

T
6/1/2015 1:50 PM —=—

Pk PO = BT W N
T L NS RS USSR O

Yoltage )

n= Pout _ Vmpp x Impp _ 15.3467779 x 0.5535253

Pin ExA

946.8 x 0,0709

x 100 =

131

25

12,64 %




File : 2015_152_498958_a3_Module_On_address_3.csy

0.7 :

T T T
6/1/2015 1:51 P —=—

o r————— —
Y] EEST

O b R

Currentia)

D3 -

Dol e .

Peak Power = 5,48 Watts

O e e

Pout _ Vmpp x Impp _ 15.5787191 x 0.544535339

10 15 20 23
YaoltagedV)

Pin ExA

x 100 =12,65 %

945.4 x 0,0709

File : 2015_152_49959_a3_Module_COn_Address_3.csv

0.7 T

T T
: 6/1/2015 1:52 P —=—

06 ——— e

04 -

Current(s)

0.2

0l

" Peak Fower = 848 Watts! Yy

Pout _ Vmpp x Impp _ 15.2771959 x 0.55480963

10 15 20 25
Waltage ()

Pin ExA

x 100 = 12,66 %

944.7 x 0,0709

File : 2015_152_50112_33 Module_Cn_asddress_3.cav

07

T T T
: 6/1/2015 1:55 PM —=—

0.6 e

O e

03

Current(s)

[ =l

~Peak Power =345 Wafts

n= Pout _ Vmpp x Impp

10 15 20 25
Woltage ()

_ 15.2230759 x 0.55480963

Pin ExA

x100=12,67 %

940.4 x 0,0709
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File : 2015_152_50182_a3_Module_On_address_3.csv
0.7 T T T

T
6/1/2015 1:56 PM —=—

0.6

U5 oo Pl POWEr =B Yatty i Mg

T L S SRS

Current(a)

Yoltage (V)

Pout _ Vmpp x Impp _ 15.24627 x 0.5535253
Pin ExA 940.1 x 0,0709

n=

X 100 = 12,66 %

File : 2015_152_50254_33_Module_On_address_3.csv
0.7 T T T

T
6/1/2015 1:57 PM —=—

0.6

O b Pk Bower S EAT Wit Ny

T O SR

Currentis)

Woltage (v)

_ Pout _ Vmpp x Impp _ 15.594182 x 0.5406825
Pin ExA 938 x 0,0709

n

x 100 =12,67 %
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Module 5

Date: 1/6/2015 — Noon Measurement

Temperature Ambient: 26 °C

Speed 3
Time PM Panel Temperature °C Efficiency %
13:50 54,1 12
13:51 54,3 12
13:52 54,5 12
13:55 54,7 11,97
13:56 54,7 12
13:57 54,6 12
Mean Temperature: 54,48 °C
Module 5 - 13:50 pm
250000
= 200000
<
3 150000 \\
g,, 100000 \
§ 50000 ~—_
0
oM n N OO M O AT NINNO OO
SN ARIISITIITLI2IL OO
© QO < NMmY WM ! !N N D
O O O O OO O O O O O o o o o o
Current A
n= Po'ut - Vmpp x Impp - 17.37239 x 0.4944483 x 100 = 12 %
Pin ExA 946.3 x 0,0756

134




File : 2015_152_49902_a5_Module_On_address_S.csv

0.6 T T T

05 e

‘Peak Power = 8,57 Watts
qu_ B i

Currentia)
o
w
T

0L s

T
6/1/2015 1:51PM ——

Woltagev)

(= Pout _ Vmpp x mpp _ 173801289 x 0.4931641
Pin ExA 945.1 x 0,0756

File : 2015_152_49973_a5_Module_On_address_S.cav

20

25

x100=12 %

25

0.6 T T T T
: : 5/1/2015 1:52 FM —+—
0.5 : =
‘Peak Power = 8.56:Watts
0.4 b J
z
§ 03F 4
5
=}
D.2 - -
oLk J
o 1 1 1
u] =1 1 15 20
Yoltage (W)
Pout _ Vmpp x Impp _ 17.3492031 x 0.4931641
n=——= = x100=12 %
Pin ExA 943.5 x 0,0756
File : 2015_152_50116_a5_Module_On_Address_S.csv
0.6 T T T T
6/1/2015 1:55 PM =—e—
05 - a
Peak Power = 8.51 Watts
0.4 - ; i 4
z
5 03 i
=]
s}
0.2 a
a1k i
o 1 1 1
a 3 10 15 20 23

wiltage )

n= Pout _ Vmpp x Impp _ 17.2564278 x 0.4931641
Pin ExA 940.1 x 0,0756
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x 100 =11,97 %



0.6

File : 2015_152_50182_a5_Module_On_address_S.csv

Peak Power = 8,53 Watts

T
6/1/2015 1:56 P —=—

Currernt{s)

Woltage )

= Pout _ Vmpp x Impp _ 172486954 x 0494448364

Pin

0.6

ExA 940.1 x 0,0756

20

x 100 =12 %

File : 2015_152_50259_a5_Module_On_address_S.csv

Current(a)

Peak Power = 8,50 Watts

T
6/1/2015 1:57 PM —=—

Yoltage (V)

n= Pout _ Vmpp x Impp _ 17.1868458 x 0.494448364

Pin

ExA 936.8 x 0,0756
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20

X100 =12 %

25

25



Module 4

Date: 1/6/2015 — Afternoon Measurement

Temperature Ambient: 24 °C

Fan OFF
Time PM Panel Temperature °C Efficiency %
18:00 29,4 1,82
18:02 29,1 1,77
18:03 29 1,71
18:05 29 1,62
18:07 28,8 1,57
18:09 28,5 1,41

Mean Temperature: 28,96 °C
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Module 8

Date: 1/6/2015 — Afternoon Measurement

Temperature Ambient: 24 °C

Fan OFF

Time PM

Panel Temperature °C

Efficiency %

18:01
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Mean Temperature:

29 °C
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Module 3
Date: 1/6/2015 — Afternoon Measurement
Temperature Ambient: 24 °C

Fan OFF

Time PM Panel Temperature °C Efficiency %

18:01 30,3 4,89

18:03 30 4,55

18:05 29,6 3,97

18:06 29,4 3,89

18:07 29,3 3,75

18:10 28,9 3,53

Mean Temperature: 29,58 °C
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Module 5
Date: 1/6/2015 — Afternoon Measurement
Temperature Ambient: 24 °C

Fan OFF

Time PM Panel Temperature °C Efficiency %

18:01 30,4 7,11

18:03 30,2 6,8

18:05 29,9 6,37

18:06 29,8 6,08

18:07 29,7 5,75

18:10 29,3 5,3

Mean Temperature: 29,88 °C
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Module 4
Date: 1/6/2015 — Afternoon Measurement

Temperature Ambient: 24 °C

Speed 1
Time PM Panel Temperature °C Efficiency %
18:19 27,8 1,35
18:20 27,8 1,36
18:21 27,8 1,32
18:23 27,6 1,3
18:25 27,5 1,25
18:26 27,5 1,3

Mean Temperature: 27,6 °C
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Module 8
Date: 1/6/2015 — Afternoon Measurement
Temperature Ambient: 24 °C

Speed 1

Time PM Panel Temperature °C Efficiency %

18:19 27,8 3,56

18:20 27,8 3,67

18:22 21,7 3,64

18:24 27,6 3,91

18:26 27,5 4,03

18:27 27,4 3,95

Mean Temperature: 27,63 °C

File : 2015_152_£5959_a2_Module_On_address_S.cav
0.035 T T T T

T T T
i i : 6/1/2015 6:19 P —=—
: : ‘Peak Power = 0,49 Watts :

= U U SRS SRRSO SRR PEOE FUURUSSPRS FS SRR PO ST JEP

Currentia)

0.015

0.003

] 2 4 f 8 10 12 14 16 18 20
Woltage )

Pout Vm xIm 16.02714 x 0.0308227558
n= 2= = PP X PP x 100 = 3,56 %

Pin ExA 179.1 x 0,0768

152




File : 2015_152_660232_a3_Module_on_Address_2.cov

T T T
: : 6/1/2015 &:20 P ——
0.035 b

003 o i
| Peak Power = 0.4 Watts

. ooes : B
=
5
£ ooz B
i
]

0015 o N PP R -

D005 oo

a 5 10 15 20
Yoltage (V)

Pout _ Vmpp x Impp _ 16.4987526 x 0.029538475
Pin ExA 173.8 x 0,0768

x 100 = 3,67 %

File : 2015_152_66151_a8_Module_On_Address_8.csv
0,035 T T T T T T

T T T
P — B/1/2015 £:22 PM ——

0.025 . : : . Peak Power =.0.45 Watts

002 b

Currentia)

Dots b
0.01 -

D005 | ebee i

] i i i i i i i i i
il 2 4 i} g 10 12 14 16 18 20
Woltage(v)

Pout _ Vmpp x Impp _ 16.2204227 x 0.0282541923
Pin ExA 164.5 x 0,0768

x 100 = 3,64 %

File : 2015_152_66280_a2_Module_On_address_2.csv

0.035 T T T T T T T T T
N - - : : : 6/1/2015 6:24 PM —=—
002s b .. PoakPower =047 \iats.. . i
— N N N N N N N N -
=
T : : : : : : : : ’
0 i i i i i i i i i

u] 2 4 5] g 10 12 14 16 13 20
Waoltage ()

_ Pout _ Vmpp x Impp _ 16.4446335 x 0.0282541923

n
Pin ExA 156.4x 0,0768

x100=3,91 %

153



File : 2015_152_f6402_a8_Module_On_Address_2.csv

Current(a)

0.035 T T T T T T T T T
: : : _6{1[2015_ 6126 PM ——
0.03 - : . : b
0.025 - e ;Peak.PD\;\rer.:.D,Aiﬁ Watts . N
0.015 — —
0.005 —
0 ] ] ] ] ] ] ] ] I

il 3 10 12 14 16 13 20
Yoltage vy

n=

Pout _ Vmpp x Impp _

16.20496 x 0.0282541923

Pin ExA

x 100 =4,03 %

148.5 x 0,0768

Filz ; 2015_152_66472_a8_Module_On_Address_S.csv

Current(a)

0.035 T T T T T T T T T
: : 6/1/2015 6:27 PM —=—
0.0z . . . -
0025 e i, .....:.......;.....Peéak.PDwer.%:.DAélW%atw. - ]
s U USRS U SRS SOV SRS S SO SRS S S
0 i i i i i i i i i

G g 10 12 14 16 15 20
voltagedv)

15.3854351 x 0.0282541923

n= Pout _ Vmpp x Impp _
Pin ExA

x100=3,95%

145 x 0,0768

154



Module 3
Date: 1/6/2015 — Afternoon Measurement
Temperature Ambient: 24 °C

Speed 1

Time PM Panel Temperature °C Efficiency %

18:19 28 3,57

18:20 27,9 3,51

18:23 21,7 3,56

18:24 21,7 3,65

18:25 27,6 3,5

18:27 27,4 3,59

Mean Temperature: 27,71 °C
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Date: 1/6/2015 — Afternoon Measurement

Temperature Ambient: 24 °C

Speed 1
Time PM Panel Temperature °C Efficiency %
18:19 28,6 4,82
18:20 28,5 4,82
18:23 28,3 4,96
18:24 28,3 5,02
18:25 28,2 5
18:27 28 5,19
Mean Temperature:
28,31 °C
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10 15 20
Woltageddy

n= Pout _ Vmpp x Impp _ 18.7717762 x 0.0346756019
Pin ExA

178.1x0,0756

x100=4,82 %

158

23



File :

2015_152_66040_aS_Module_On_Address_S.csv

0.06

005 —

0.04

003 -

Current(a)

002 -

001 -

- Peak Power = 063 Watts -

T
6/1/2015 6:20 PM ——

10

15

Voltage ()

_ Pout _ Vmpp x Impp _ 18.8722839 x 0.03339132

20

Pin

0.05

Ex A

File : 2015_152_f6183_a5_Module_On_address_S.csv

172.6 x 0,0756

25

x 100 = 4,82 %

0.045 |-

0.04 |-

0.035

0.03 -

Current(a)

0015 |-

001 o

0.005 -

0.025 |-

0.02 -

Peak Power = 0.61 Watts

T
6/1/2015 6:23 PM ——

10

15

Woltage ()

=20

18.856823 x 0.0321070366

Pin

0.035

Pout _ Vmpp x Impp _

ExA

162.6 x 0,0756

23

X 100 = 4,96 %

File : 2015_152_66255_a5_Module_On_address_S.csv

0.045

0.04

0.035

Current{d)

003 e

0025 s

0oz b

0015 oo

001 e

0.005 |

*Pedk Power =060 Watis

T
6/1/2015 6:24 PM —>—

10

15
Yoltage )

18.6558056 x 0.0321070366

n= Pout _ Vmpp x Impp _

Pin

ExA

158.1 x 0,0756

159

20 25

x 100 =5,02 %



File : 2015_152_66326_a5_Module_On_address_S.cav

0.045

T T T
: . : ; 6/1/2015 6123 PM —=—
0.035 — 1
— : : Peak Power = 0.
j
2
5 0.02 1
L]
0.015 — 1
0.005 1
0 i i i i

-3 u] 5 10 15 20 25
Yoltage(v)

Pout _ Vmpp x Impp _ 18.72539 x 0.0308227558
Pin ExA 153.5x 0,0756

n= Xx100=5%

File : 2015_152_A6469_a5_Module_On_Address_S.csy

0.043 , , , :
: : 6{1/2015_6:2? P =

0.04 ]
0.035 -

—~ : '\ Peak Power = 0.57 Watts

= : : :

=

(=]
0.015 — -
0.005 — -

Yoltage(v)

n= Pout _ Vmpp x Impp _ 18.3774776 x 0.0308227558
Pin ExA 145.2 x 0,0756

x100=5,19%

160



Module 4

Date: 1/6/2015 — Afternoon Measurement

Temperature Ambient: 24 °C

Speed 2
Time PM Panel Temperature °C Efficiency %
18:34 26,7 1,11
18:35 26,7 1,24
18:36 26,6 1,15
18:38 26,4 1,23
18:40 26,3 1,15
18:42 26,1 1,08

Mean Temperature: 26,46 °C

File : 2015_152_66843_a4_Module_COn_Address_4.csv

0.025 T T T T T
: : : B/1/2015 6:34 P —=—
02 b o
@DDIS— u
=
5
= : . Pesk Power = 0.09 Watts . :
0,005 . 4
0 i i i i i i i
-2 u] 2 4 & g 10 12
Voltage ()

n= Pout _ Vmpp x Impp _ 7.414388 x 0.0128428154

Pin ExA

120.9x 0,0671

161

14

x100=1,11%




File : 2015_152_A6913_a4_Module_On_Address_4.csv

0.025 T T T

T T
6/1/2015 £:35 PM ——

00z

0.015

Peak Power = 0.10 Watts

Currentfh)

0.01 —

0005

-2 1] 2 4 & g 10 12
voltagedv)

n= Pout _ Vmpp x Impp _ 6.74175835 x 0.0141270962
Pin ExA 119.9 x 0,0671

x100=1,24 %

File : 2015_152_A6965_ad_Module_On_address_4 .cav
0.025 T T T

T T
6/1/2015 5:36 PM ——

0.0z oo

0.015

Currentia)

Paak Power = 0,09 Watts
o b

0.005 -

a i i i i i
-2 o 2 4 5] a8 10 1z
Voltage (V)

n= Pout _ Vmpp x Impp _ 7.01235676 x 0.0128428154
Pin ExA 116.1 x 0,0671

x100=1,15%

File : 2015_152_67037_a4_Module_On_address_4.csv
0.025 T T

T T T T
- 6/1/2015 £:38 PM —=—

002 b e

0.015

Current(a)

: Peak Power

0.005

-2 u] 2 4 5] g 10 12
Yoltage (W)

n= Pout _ Vmpp x Impp _ 6.811341 x 0.0128428154
Pin ExA 108.5x 0,0671

x100=1,23 %

162



File : 2015_152_g7226_a4_Module_On_address_4.cav

0.025 T T T T

B2 b PN

D015 b N e

Currentia)

05 boreeeeveeeeoemmbeec e e

T T
6/1/2015 6:40 PM ——

— .PeakPuw;er .:.D.DB.Wafts.. ey T I

Yoltage ()

n= Pout _ Vmpp x Impp _ 6.80360937 x 0.0115585336

Pin ExA 103.2x 0,0671

10 12

x100=1,15%

File : 2015_152_67366_a4_Module_On_aAddress_4.cav

0.022 T T T T
i a -] SR ¥

0018 |-rmrmmmmrmemmebee e X

Currentia)

0008 e

0006 e

T T
6{1/2015 642 PM —=—

Yoltage )

n= Pout _ Vmpp x Impp _ 5.65163469 x 0.0128428154

Pin ExA 96.3 x 0,0671

163

10 12

x 100 = 1,08 %



Module 8

Date: 1/6/2015 — Afternoon Measurement

Temperature Ambient: 24 °C

Speed 2
Time PM Panel Temperature °C Efficiency %
18:34 27 4,42
18:35 27 4,35
18:38 26,8 4,7
18:39 26,7 4,68
18:40 26,6 4,95
18:42 26,5 4,87

Mean Temperature: 26,76 °C

Pin ExA

123.7 x 0,0768

164

File : 2015_152_66854_a8_Module_On_Address_B.csv
0.035 T T T T T T T
: : : : : 6/1/2015 6:34 PM =
| Peak Povwer = 0,42 Watts |
E S P ST S0 AT RPN SPRPS ST PO P
8 DLOS | v
001 i
goosl o
o 1 1 I | 1 1 | I
o 2 4 =1 a2 1 12 14 16 20
Woltage(v)
Pout _ Vmpp x Impp _ 16.1585732 x 0.02568563
n= = = x 100 =4,42 %




File : 2015_152_f6918_a2 Module_On_address_82.csv

0.035 T T T T T T T T
: 6/1/2015 6:35 P ——
00z F l . : : u
DOZS b . : : : u
— : Peak Power = 0.40 Watts |
Doz u
E :
] :
S ooisf g
0L i -
000S b 4
o 1 | 1 1 1 1 1 1 1 1
-2 u] 2 4 ] 8 10 12 14 16 18 20
woltage(y)
Pout _ Vmpp x Impp _ 16.3982449 x 0.0244013481
n=——= = x 100 =4,35%
Pin ExA 119.5x 0,0768
File : 2015_152_67111_32 Module_On_Address_B.cov
00z T T T T T T T T
: 6/1/2015 £:38 PM ——
0.025 |- : : : ' ' .
Peak Power =0,39 Watts
ooz R —
z
g 00151 B
=
o H H
N SRTIITI u
0,005 : -
0 i i i i i i i
u] 2 4 5] 10 12 14 16 18 20
woltage(v)

n= Pout _ Vmpp x Impp _ 14.9834032 x 0.02568563

x 100 = 4,7 %

Pin ExA 108.2 x 0,0768
File : 2015_152_67175_a8_Module_On_Address_8.csv
0.03 T T T T T T T
e : 6/1/2015 £:39 P ——
Peak Power = 0,38 Watts
D.DZ - Cedeen —
z
E [ L= U S S S S S S u
5
s}
e u
0 i i i i
u] 2 4 & 10 12 14 16 18 20
Yoltagey)

n= Pout _ Vmpp x Impp _ 14.7282677 x 0.02568563

Pin

ExA

X 100 = 4,68 %

105.6 x 0,0768

165



File : 2015_152_£7239_a2_Module_On_Address_2.cav

0.03 T T

T T T T T T T
- - - 6/1/2015 6:40 PM ——

0.023

0.015

Currentia)

0.005

Peak Power = 0.39 Watts

] g 10 12 14 18 18 20
Yoltage ()

15.8415861 x 0.0244013481

n= Pout _ Vmpp x Impp _

Pin ExA

x 100 = 4,95 %

102.5x 0,0768

File : 2015_152_67362_a3_Module_On_aAddress_2.cav

5.14940, 0.0111073

0.025 -
: : : Peak Power = 0.36 Watts :
z
g 0015 e
5
0.005 — T
0 i i i i i i i i i
a 2 4 4] g 10 1z 14 16 15 20
Yoltage )

n= Pout _ Vmpp x Impp _

14.8674326 x 0.0244013481

Pin ExA

x 100 = 4,87 %

96.1 x 0,0768

166



Module 3

Date: 1/6/2015 — Afternoon Measurement

Temperature Ambient: 24 °C

Speed 2

Time PM

Panel Temperature °C

Efficiency %

18:35

27

3,82

18:36

26,9

3,96

18:39

26,7

3,96

18:45

26,6

4,78

18:46

26,7

4,85

18:48

26,4

5,16

Mean Temperature: 26,71 °C

File : 2015_152_66932_a3_Module_On_Address_3.csv

0.03 T

OW02 e

0.015

Currentia)

T T T
© 6/1/2015 6:35 PM ——

L 'PESE'PDWEEI’”:':DBE Watts 2.

Woltagev)

n= Pout _ Vmpp x Impp _ 14.5659094 x 0.0218327846

Pin ExA

118 x 0,0709

167

16 15

x 100 = 3,82 %




File : 2015_152_/7003_a2_Module_On_Address_3.csv

0.025 |

o
o
s
w
T

Current(a)

]

o

ey
T

e e OOt SOOI SOOI OUOUOOROONE O OUUOURIE SUSOROSURY SYUISOSOSUOE SRRt NURO

T T
6/1/2015 636 PM ——

| PeskPower =0.32Watts [Ny 1

n= Pout _ Vmpp x Impp _ 13.7077265 x 0.0231170673

[a] =] 10 1z 14 16 15
Yoltage(v)

Pin ExA

X 100 = 3,96 %

113.7 x 0,0709

File : 2015_152_67145_a3_Module_On_Address_32.cov

0.025 A

002 e

Current(a)

OLOOS | b

T =T e P S TT PP

T T
6/1/2015 6:39 PN ——

Paak Power = 0.30 \Watts

& 2 hin} 12 14 16 18

Woltage(y')

14.6896114 x 0.0205485038

n= Pout _ Vmpp x Impp _

Pin Ex A

X 100 = 3,96 %

106.8 x 0,0709

File : 2015_152_67501_a3_Module_On_address_3.csv

0.025 T T

0.015

Current(a)

e OO SRR USROS OSSR SOUSRINOS SO SO SROOE SOPRO O S

T T
6/1/2015 £:45 PM —=—

Pk Power = 0A0WatE L N

5] g 10 12 14 16 138
Yoltage (W)

n= Pout _ Vmpp x Impp _ 13.7463837 x 0.0218327846

Pin ExA

X100 =4,78 %

88.5x0,0709

168



File : 2015_152_67572_a3_Module_On_asddress_3.csv
0.025 T T T T T

T T T
: 5}1/20:!.5 5146 PM ——

= =1 AR EON SRS BN

Peak Power = 0,29 Watts

0.015

Current{ss

0.005

0 i i i i 1 i
u] 2 4 =] =] 10 12
Yaltage (v

n= Pout _ Vmpp x Impp _ 13.9396677 x 0.0205485038
Pin ExA 84.2x 0,0709

X 100 = 4,85 %

File : 2015_152_67714_a>_Module_On_Address_3.csv
0.025 T T

T T T T T
- - 6/1/2015 6:48 PV ——

e =3 EESR SRR SRR SRR SRR Sl crreee s =rree

Peak Power = 0,28 Watts

0.015

Current{ah

0.005

0 i i i i i i i
u] 2 4 =] g 10 12 14 16 132
woltage(v)

n= Pout _ Vmpp x Impp _ 14.5349836 x 0.0192642231
Pin ExA 76.5 x 0,0709

X 100 =5,16 %

169



Module 5

Date: 1/6/2015 — Afternoon Measurement

Temperature Ambient: 24 °C

Speed 2
Time PM Panel Temperature °C Efficiency %
18:35 27,4 5,24
18:36 27,2 5,36
18:39 26,9 5,45
18:45 26,5 5,23
18:46 26,4 5,35
18:48 26,3 5,27

Mean Temperature: 26,78 °C

0.04

0.035

0.0z

0.025

0.0z

Current{a)

0.015

0.01

0.005

File : 2015_152_66858_a5_Module_On_sddress_S.csv

n= Pout _ Vmpp x Impp _ 16.6920376 x 0.029538475

Pin

ExA

123.7 x 0,0756

170

T T T T T
: : : : 5/1/2015 6:_34 PM =
Peak Power = 0,49 \Watts
i i i i i
u} 5 10 15 20
Yoltaged)

25

x100=5,24 %




File : 2015_152_66930_s5_Module_On_Address_S.csv

T
6/1/2015 6:35 PM ——

20 25

x 100 =5,36 %

T
6/1/2015 £:39 PM —=—

20 25

x100=5,45%

T
6/1/2015 6:36 PM ——

20 25

0.035
0,03
Pesk Power = 0,42 Watts ;
0.025
Z ooz
S onosh o
001 -
0.005
o 1 | 1
o =] 10 15
Yoltage (v
n= Pout _ Vmpp x Impp _ 16.1121845 x 0.029538475
Pin ExA 118.3 x 0,0756
File : 2015_152_67144_a5_Module_On_address_S.csv
0.035 T T T
0.03 -
0025 e P T
T ooz
§ :
ool ko
0 i i i |
-5 u} 5 10 15
Yoltage )
n= Pout _ Vmpp x Impp _ 16.1353779 x 0.0269699115
Pin ExA 106.6 x 0,0756
File : 2015_152_67001_a5_Module_On_Address_S.cov
0,035 . . .
(iR ] E—
[RN ezl —  Bosk Paier = 045 Wats W
T ompbo-
z :
5 :
g oois e
0.01
oS b
a i i i i
] u} =1 10 15
woltage)

n= Pout _ Vmpp x Impp _ 16.75389 x 0.0269699115

Pin

ExA 113.7 x 0,0756

x100=5,23 %

171



File : 2015_152_67215_a5_Module_On_address_S.csv

Pin

ExA

100.4 x 0,0756

172

0.033 T T T T
: : : 6/1/2015 540 P —=—
0.03 : -
. Peak Power = 0,42 Watts
T omel 4
I i
S ooisb -
0.01 - -
D.DDS = —
0 | i i i
-3 u] 5 10 15 20 25
Yoltage (W)
__ Pout _ Vmpp x Impp _ 17.1249943 x 0.0244013481 _
n=——= = X100 =5,35%
Pin ExA 103.7 x 0,0756
File : 2015_152_67287_a5_Module_On_address_S.cav
0.03 T T
_ B/1/2015 6:41 PM —e—
0.025 - _ : i
Peak Power = 0.40 Watts
0.0z - -
I :
5 00s | -
3 |
0 | i i i 1
-3 u] 5 10 15 20 25
Yoltage(v)
_ Pout _ Vmpp x Impp _ 16.3905144 x 0.0244013481 _
n= = = x 100 =5,27 %



Module 4
Date: 1/6/2015 — Afternoon Measurement

Temperature Ambient: 24 °C

Speed 3
Time PM Panel Temperature °C Efficiency %
18:54 25,9 1,33
18:55 25,8 1,33
18:56 25,8 1,34
18:59 25,7 1,4
19:00 25,7 1,17
19:01 25,7 1,18

Mean Temperature: 25,76 °C

File : 2015_152_A2077_a4_Module_On_Address_4.csv
o0.01e

0.016 —

0018 ot

Current{a)

DUOOE oo
0.006 —

0.004 —

0002 b T

T T
6/1/2015 6:54 PM —=—

Paak Power = D.06-Watly - L

voltagedv)

_ Pout _ Vmpp x Impp _ 6.57939959 x 0.00898997
Pin ExA 67 x 0,0671

n

173

x100=1,33%




0.012

File : 2015_152_68147_a4_Module_On_asddress_4.cav

Current(s)

) ! ' ' 6/1/2015 6:{55 Pl —e—

0.016 e ]
0.014 -
0.012 -

0.01 -
0008 oo N - Peak F'D:Wer =0.06 Wat.tg -
006 oo : i
R SR ]
D002 beeeeeme b i

i i i

Pout _

2 4 5] g 10 12
Yoltage ()

Vmpp x Impp _ 6.53301144 x 0.00898997

Pin

0.018

x100=1,33%

ExA 67 x0,0671

File : 2015_152_68217_a4_Module_On_Address_4.csv

Currentia)

I I I 6‘,-’1,-’2015 6:56: Pl ———
0.016 : B
7T AU S S ¥ S PRSI SR I ]
001 | PeakPower =0OeMENs Ve i
0,006 B
N AN N SR NI ]
1 I 1

Pout _

Woltage(y)

Vmpp x Impp _ 6.4325037 x 0.00898997

n=—
Pin

0,018

x100=1,34 %

ExA 66.3 x0,0671

File : 2015_152_68355_a4_Module_On_address_d.csv

Current{a)

: I I I 6:.*'1,.-’2015 6:55 Pl =
1 1 1 1 1 1

_ Pout _

Yoltagev)

Vmpp x Impp _ 4971274 x 0.0115585336

Pin

x100=1,4%

ExA 63.9x0,0671

174



File : 2015_152_A2426_a4_Module_On_asddress_4.csvy
0.018 T T T

T T
B/1/2015 7:00 PM —=—
0.016 |-

0.014 -

0012 -

0.01 —

Currentis)

0oog bt Paak Power = 0,05 Watts Lo
0.006 -
0.004

0.002 =

Yoltage (V)

Pout _ Vmpp x Impp _ 5.6902914 x 0.00898997
Pin ExA 63.4x0,0671

x100=1,17 %

File : 2015_152_68513_a4_Module_On_address_d.cav
0.018 T

T T
i B/L/2015 7:0LPM —e—
0.016

0.014

0.0z

0.01

Current(s)

0.008 |- Peak-Power = 0,05 Watts Y-
0004

0.00z2 —

Vaoltage(y)

n= Pout _ Vmpp x Impp _ 5.929964 x 0.00898997
Pin ExA 63.2x 0,0671

x100=1,18 %

175



Module 8

Date: 1/6/2015 — Afternoon Measurement

Temperature Ambient: 24 °C

Speed 3
Time PM Panel Temperature °C Efficiency %
18:55 26,1 6,23
18:56 26 5,93
18:58 26 6,06
18:59 26 5,9
19:00 25,9 6,18
19:02 26 5,67

Mean Temperature: 26 °C

File : 2015_152_£8118_a8_Module_COn_Address_B.csv

0.025 .

0.0z

0.015

Current(a)

0,003 -

Peak Power = 0,32 Watts

T T T
6/1/2015 655 PM ——

=] 10 12 14
Voltage ()

n= Pout _ Vmpp x Impp _ 15.4240923 x 0.0205485038

Pin

ExA

66.8 x 0,0768

176

x 100 = 6,23 %




File : 2015_152_68182_as_Module_On_address_g3.csv
0,025 T T T

T T T
6/1/2015 6:56 PM ——

| Peak Power = 0,30 Watts!

LS b

Currentia)y

1 P

0.005

a i i i i i i i i i
1] 2 4 G g 10 12 14 16 13 20
Yoltage ()

n= Pout _ Vmpp x Impp _ 14.5195208 x 0.0205485038
Pin ExA 65.8x 0,0768

x 100 = 5,93 %

File : 2015_152 2310 a8 Module_On_aAddress_S.csv

0.025 T T T T T T T
: : : : £/1/2015 6:58 PM —=—
Peak Power = 0,30 Watts
g OIS 4
=
o
= : :
D.DDE = : B .:. —
0 i i i i i i i i i
0 2 4 5 ] 10 12 14 16 18 20

Yaltagedy)

n= Pout _ Vmpp x Impp _ 15.5632563 x 0.0192642231
Pin ExA 64.4 x 0,0768

x 100 = 6,06 %

File : 2015_152_68375_as_Module_On_address_S.csv

0.025 T T T T T T T T
: : H : _ﬁjl,-’?DlS_ 6:59 F'M_ —_—
0.0z -
: : : Peak Power = 0.294%Watts :
g DUILS [
=
=
o
=
o DLOL et e e b el -
e o AR OO SOSSUUTUUOE SOUSURTPRS SOUSUOTOP SOURUOUOOS SORUUTUIOS SRR RNSURROE J
0 i i i i i i i i i
a 2 4 6 g8 10 1z 14 16 18 20

Yoltagedv

_ Pout _ Vmpp x Impp _ 15.8725119 x 0.01797994
Pin ExA 63.9x0,0768

n

x100=59%

177



File : 2015_152_62439_a2_Module_On_address_S.cav

0.025 T T T T T T T
: : : 6/1/2015 7:00 PM ——
002 b e u
¢ Peak Power = 0.30 Watts |
g 0.015 A
=]
(= 001 - -
0.00s oo u
] i i i i i i i i i
a 2 4 & g 10 1z 14 15 12 20
Voltage (V)
Pout _ Vmpp x Impp _ 14.40355 x 0.0205485038
=—= = x100=16,18 %
Pin ExA 63.2x0,0768
File : 2015_152_A8567 _as_Module_On_address_8.csv
0,023 T T T T T T T T
£/1/2015 7i02 Pl —e—
SomosEo o FeskFawsr=ozwams ) -
L
5
o 001 - -
e e O O U SOUOE SRS OO SO SO OTOE SOOI SEROUTE SOOI J
0 i i i i i i i i
a 2 4 [} g 10 1z 14 16 18 20
Woltage)

n= Pout _ Vmpp x Impp _ 16.452364 x 0.01669566

Pin

x 100 = 5,67 %

ExA 62 x0,0768

178



Module 3
Date: 1/6/2015 — Afternoon Measurement

Temperature Ambient: 24 °C

Speed 3
Time PM Panel Temperature °C Efficiency %
18:55 26,4 5,27
18:56 26,3 5,37
18:59 26,3 5,5
19:00 26,2 5,56
19:01 26,3 5,15
19:03 26,4 5,02

Mean Temperature: 26,31 °C

File : 2015_152_68132_a3_Module_On_Address_3.csv

0.025 T T T T T T T T
: : : : : . B/1/2015 6:55PM ——
ooz B W - i
f f . " Peak Power = 0.25 Watts
e DS b DTS TSI ey i
&
5
O ook B
e 1SS SO URS SOUPUUURUPUE SORIOUSURTOS SOUSPRPSPTTE SUURRRIURS SOUSURISIPIE ASSRTRRE PPN O
a i i i i i i i
il 2 4 & g 10 12 14 16 13
Yoltage (V)
_ Pout _ Vmpp xImpp _ 13.8778172 x 0.01797994 _
n=——= = x 100 =5,27 %

Pin ExA 66.8 x 0,0709

179




File : 2015_152_62203_a3_Module_On_Address_3.cav

0.022 T T T T T T
6/1/2015 6:56 PM ——
0.0z i H *
S T= 5 S A AT u
DUOLE | el Peak Pover = D25 AMatS _
D014 i i S W i
L 01z et -
g . .
B DL [t ] u
a : :
0 T e u
D004 b u
a i i i i i i i i
a 2 4 &l a8 10 12 14 15 18
Woltagedy)
Pout _ Vmpp x Impp _ 13.7463837 x 0.01797994
n=——= = x100=5,37%
Pin ExA 65.6 x 0,0709
File : 2015_152_A2345_a3_Module_On_Address_3.csv
0,025 T T T T T
: : : 6/1/2015 6:59 P ——
Dlozb\_....i... i
Peak Po:wer = 0,25 Watts
G 0I5 o
5
o 0.01 -
0 i i i i i
1] 2 4 & g 10 12
voltagedv)
Pout _ Vmpp x Impp _ 13.9242048 x 0.01797994
n=——= = x 100 = 5,5 %
Pin ExA 64.1x 0,0709
File : 2015_152_68416_a3_Module_On_address_3.csv
0.023 T T T T T T T T
: 6/1/2015 7:00 P ——
) R N 4
S oomspoo . PeskPower=02sWats \ -
£ :
O ooLf : -
0005 koo : 4
0 i i i i i i i
-2 u] 2 4 5] 8 10 1z 14 16 18

n= Pout _ Vmpp x Impp _ 14.751462 x 0.01669566

Yoltage V)

Pin

ExA

X 100 = 5,56 %

63.4x0,0709
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File : 2015_152_£8488_a3_Module_COn_Address_3.csv

0.0z T T T T T T T
R R : ¢ Bf1/2015 7:01PM —=—
: : . Peak Power =0.23 Watts
OL0L4 oo b .
@ [T s P S P P .
= : :
@ R T PP .
= : :
O D008 b -
0,006 — —
0 i i i i i i i

u] 2 4 =] g 10 12 14 16 13
Voltage ()

Pout _ Vmpp x Impp _ 14.06337 x 0.01669566

n=
Pin ExA 62.9x0,0709

x100=515%

File : 2015_152_68621_a3_Module_On_Address_3.csv
0.0z T T T T T T T
lr\ : : : : L B/1/2015 7:03 P ————

: : FPeak Power = 0.22 \Watts :
0012

IS PR SR

Current(s)

T = P

LG oo b

QU002 |

0 i i i i i i
u] 2 4 & 2 10 12

Voltage(v)

n= Pout _ Vmpp x Impp _ 14.5581779 x 0.0154113779
Pin ExA 61.8x 0,0709

x 100 =5,02 %
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Module 5
Date: 1/6/2015 — Afternoon Measurement

Temperature Ambient: 24 °C

Speed 3
Time PM Panel Temperature °C Efficiency %
18:55 26,1 6,53
18:56 26 6,43
18:59 25,9 6,6
19:00 25,9 6,46
19:01 25,9 6,54
19:03 25,8 6,5

Mean Temperature: 25,93 °C

File : 2015_152_68129_a5_Module_On_address_S.csv
0.03 T T T T T T

T T T
6/1/2015 6:55 PM ——

DO oo P B = 033 WAt Neeeq

0.015

Currentis)

o
o
fm]
al
T

0 i i i i i i i i i i

-2 u] 2 4 5] g 10 12 14 16 138 20
Yaltage )

n= Pout _ Vmpp x Impp _ 15.014329 x 0.0218327846
Pin ExA 66.8 x 0,0756

x 100 =6,53 %
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File : 2015_152_fG201_a5_Module_oOn_aAddress_S.csv

0,025 T T T T T T
H H 6/1/2015 6:56 PM ——
ooz - e
Peak Pawer: = 0,32 \Watts
& 0015 -
“ 0.01
0.005
o Il 1 Il 1 1 Il 1 Il
-2 ] 2 4 & g 10 12 14 16 18 20
Woltage (W)
Pout _ Vmpp x Impp _ 15.81066 x 0.0205485038
=—= = x 100 = 6,43 %
Pin ExA 65.8 x 0,0756
File : 2015_152_£8343_a5_Module_On_aAddress_S.cev
0.023 T T T T
R 6/1/2015 6:59 FM —_—
002 - 4
| Pesk Power = 0.32 Watts
o 0.015 —
=]
o 0.01 - -
L P PP S i
0 i i i i i i i i i
-2 a 2 4 6 8 10 1z 14 16 18 20
Voltage (v
_ Pout _ Vmpp x Impp _ 15.5168686 x 0.0205485038 _
== = x 100 =6,6 %
Pin ExA 64.1x 0,0756
File : 2015_152_62415_a5_Module_On_Address_S.csv
0.025 T T T T T T T T
£/1/2015 7:00 PM ——
DIDE B . . .
Pesk Power = 0.31 Watts
0.015 : ; i
=
§ 001
3
0.005
ok
-0.005 i i i i i i i i i i
-2 u] 2 4 B =] 10 12 14 16 18 20
Yaltagedy)
Pout _ Vmpp x Impp _ 15926631 x 0.0192642231
=—= = x 100 = 6,46 %
Pin ExA 63.4x0,0756
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File ; 2015_152_62486_a5_Module_On_Address_S.cev
0.023 T T T

T T T
6/1/2015 7:01PM ——

Peiak Power = 0,31 Watts

0.015

Currentia)

0.005

0 i i i i 1 i i i i
-2 ] 2 4 [a] g 10 12 14 16 18 20
Woltage ()

= Pout _ Vmpp x Impp _ 16.02714 x 0.0192642231
Pin ExA 62.7 x 0,0756

x 100 =6,54 %

File : 2015_152_/2629_a5_Module_On_address_S.csv
0.025 T T T

T T T
6/1/2015 7:03 PM —=—

0.02 oo R e

Peak Power = 0,30 Watts :
LOLS |

Current()

0 o I SO S ONE OUOUPUOOE OSSO SOUOUUPPOOE FUUUSSUOUSY SUROUOTOON SEVSSTOIOS VOOTON FRSTRSUOOOS SOOS

0 i i i i i i i i i
-2 u] 2 4 & =} 10 12 14 16 138 20
Yoltage )

n= Pout _ Vmpp x Impp _ 15.400898 x 0.0192642231
Pin ExA 61.8 x 0,0756

x100=6,5%
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Module 4

Date: 3/6/2015 - Morning Measurement

Temperature Ambient: 25 °C

Fan OFF

Time AM

Panel Temperature °C

Efficiency %

7:45

29.8

2,075

7:46

29.4

2,77

1747

29,8

2,78

7:49

28.1

2,8

7:50

28.4

2,8

7:52

28.1

2,75

Mean Temperature: 28,93 °C

File : 2015_154_27926_a4_Module_On_address_4.cav

012 T

Currentia)

Peak Power = 0.55 Watts

T T
6/3/2015 7:45 AM ——

Yoltage )

n= Pout _ Vmpp x Impp _ 9.099828 x 0.06036123

Pin ExA

297.1x0,0671

14 16

x100=2,75%
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012

File : 2015_154_27961_a4_Module_On_address_4.csv

0.1

0.0s

Currentis)
o
)
o
T

o 7=

T T T T T T
- - - £/3/2015 7:46 AM

" Peak Power = 0.55 Watts

n= Pout _ Vmpp x Impp _ 8.543169 x 0.06421407

4 i] a8 jin} 12 14
Yoltage

x100=2,77 %

Pin ExA 295.7 x 0,0671
File : 2015_154_28065_a4_Module_On_address_4.05v
0.1z T T T T T T
6/3,-’_2D15 747 AM
0.1
0.08
= : :
E 006 i Paak Power = 10,56 Watkg -
5 N N N
= H H
0.02 -
0 i i i i
u] 4 G g 10 1z 14
Yoltage vy
Pout _ Vmpp x Impp _ 8.32669 x 0.06678264
n=——= = x 100 =2,78 %
Pin ExA 299.2x0,0671
File : 2015_154_28152_a4_Module_On_address_4.csv
0.1z T T T T T T
; : : 6/3/2015 7:49 AM
a1 ' :
0.08
=
= T T S P
£ © Peak Power = 0.57 Watts
o : : :
OLO4 oo
U2 [ e
0 i i i i
u] 4 ] 8 10
Yoltage (')

n= Pout _ Vmpp x Impp _ 9.215798 x 0.06164551

Pin

ExA

x100=2,8%

302.8x0,0671
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File : 2015_154_28240_a4_Module_On_address_4.csv
o.12 T T T T T

T T
6/3/2015 7:50 AM

OO2 ot

0og b e B 'PE‘:‘:]k'PDWEI’"‘—:"D'.58 'u'\-'atts B

Currentia)

0 i i i i i i i i
-2 ] 2 4 5] =] 10 12 14
Yaltage

Pout _ Vmpp x Impp _ 8.357615 x 0.0693512037
Pin ExA 307.8x 0,0671

n=

x100=2,8%

Filz : 2015_154_22261_a4_Module_On_Address_4.csv
0.14 T T T T T

T T
6/3/2015 7:52 AM
012 {

0.1

0.02

CUrrentia)

0 i i i i i
] 2 4 5] =] 10
Yoltage )

Pout Vm xIm 9.215798 x 0.06421407
n= 2= = PP X PP x 100 = 2,75 %

Pin ExA 319.7 x 0,0671
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Module 8

Date: 3/6/2015 - Morning Measurement

Temperature Ambient: 25 °C

Fan OFF

Time AM

Panel Temperature °C

Efficiency %

7:45

29.8

12,17

7:46

29.8

12,3

747

29.5

12,35

7:49

29.8

12,47

751

29.2

12,72

7:54

28.5

12,71

Mean Temperature: 29,43 °C

File : 2015_154_27902_a2_Module_On_Address_8.csv

0.18

Currentia)

BU02 b

T
6/3/2015 7145 Al —=—

n

_ Pout _ Vmpp x Impp _ 17.7898922 x 0.154113784

10 15
Waltage V)

Pin ExA

293 x 0,0768

188

20

25

x 100 =12,17 %




0.1a

File : 2015_154_27966_s8_Module_Cn_Address_8.cev

008 —

Current(s)

005 —

0.04 —

T
B/3/2015 7146 &M ——

ol Paak Power = 2B Waths Nl

Pout _

Voltage (V)

Vmpp x Impp _ 17.7976246 x 0.156682342

Pin

x100=12,3%

ExA 295.4 x 0,0768

File : 2015_154_28030_a3_Module_On_address_S.csv

0.1z

014 |

0.12 -

Current(s)

0.06 —

[

0.08 -

T T T T
P : : 6/3/2015 7:47 A s
. Peak Power :2‘EElWatt; R, . R 4
i i i

n=

Pout _

woltage vy

Vmpp x Impp _ 17.8053551 x 0.157966629

Pin

013

x 100 =12,35%

ExA 296.1x 0,0768

File : 2015_154_28152_a8_Module_On_Address_8S.cav

Current(a)

T T T
_ : _ £/3/2015 7:49 AM ——
T =T s N P
; ‘Pesk Power = 2,90 Watts
012 e
0.04 - b
i i i

_ Pout _

25
Yoltage

Vmpp x Impp _ 17.5038319 x 0.165672317

Pin

x 100 =12,47 %

ExA 302.6 x 0,0768
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File : 2015_154_28286_a8_Module_On_sddress_8.csy

Currentia)
(]
=
T

T ":PE"EIk' Fower ='3.08 Watts

T
6/3/2015 7:51 AM —=—

Waltage (V)

Pout _ Vmpp x Impp _ 17.627533 x 0.174662277

20

n=—
Pin

0.2

ExA 315.2x0,0768

x100=12,72%

File : 2015_154_28472_a2_Module_On_Address_8.csv

25

Currertis)

| PeskPower=a3iswas N

DL |

T
6/3/2015 7154 AN ==

n= Pout _ Vmpp x Impp _ 17.9213257 x 0.175946563

Yoltage )

20

Pin

ExA 322.6 x0,0768
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x 100 =12,71 %
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Module 3
Date: 3/6/2015 - Morning Measurement
Temperature Ambient: 25 °C

Fan OFF

Time AM Panel Temperature °C Efficiency %

7:45 30,5 12

7:46 30,5 12,06

1747 29,9 12,16

7:49 29,5 12,41

751 29,8 12,47

7:52 30,5 12,51

Mean Temperature: 30,11 °C

File : 2015_154_27909_a2_Module_On_aAddress_3.csv
0.18 T T T

T
6/3/2015 7:45 AM —e—

Currertis)

02 | R

Yoltage )

n= Pout _ Vmpp x Impp _ 16.7306938 x 0.15026094
Pin ExA 294.9x0,0709

X100 =12 %
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Current(a)

Current(a)

n=

Currentia)

n

0.18

File : 2015_134_27980_a3_Module_On_address_3.csv

0.16

[T

01z b

0.06

0.04

ooz b

T T T
: : 6/3/2015 7146 AM —=—

CUPedk Power =251 Watts

Pout _

25
Woltage (v

Vmpp x Impp _ 16.4214382 x 0.1528295

Pin

x 100 = 12,06 %

ExA 293.5x 0,0709

File : 2015_154_28051_a3_Module_On_address_3.csv

0.18

014 e

012 e

01~

0.08 —

006 e

0.04 e

00z e

T
P - : 632015 7:47 AWM ——

e Pk Power = 258 Watts N

Yoltage (W)

Pin

0.1s8

Pout _

Vmpp x Impp _ 16.5837975 x 0.155398056
ExA 299.2 x 0,0709

x100=12,16 %

File ; 2015_154_28193_a3_Module_On_address_3.csv

| T

016 fvemreee

0.1 feemreee

012 e

006 e

004 b

0oz b

T
B/3/2015 7:49 AM ——

Peak Power = 2,60 Watts

_ Pout _

Yoltage (v

Vmpp x Impp _ 16.3595886 x 0.164388031

Pin

x 100 =12,41 %

ExA 305.7 x 0,0709
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Currentis)

n=

Currentia)

n

0.2

File : 2015_154_28264_a2_Module_On_Address_3.cev

0.18 fereerta———,

R T AT SR

005 —

T T T T
B/3/2015 7:51 &M —e—

Pout _

25
Voltage V)

Vmpp x Impp _ 16.1044521 x 0.170809433

Pin

0.z

x 100 =12,47 %

ExA 310.9x 0,0709

File : 2015_154_28335_a3_Module_On_Address_3.cav

T T T
e eome o : £/3/2015 7:52 AM —=—
0.8 | : - 3 : E
: Peak Power = 2,82 Watts
Oz b _
e _
In] 1 | 1

_ Pout _

25
voltage(v)

Vmpp x Impp _ 16.7848129 x 0.168240875

Pin

x100=12,51 %

ExA 317.8x0,0709
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Module 5

Date: 3/6/2015 - Morning Measurement

Temperature Ambient: 25 °C

Fan OFF

Time AM

Panel Temperature °C Efficiency %

7:45

28.9

12,18

7:46

28.2

12,19

747

28.9

12,23

7:49

28.9

12,6

751

28.6

12,57

7:52

28.9

12,7

Mean Temperature: 28,73 °C

0.1a

File : 2015_154_27906_a5_Module_On_Address_S.cov

0,16

[ B S Tk LT TP TPETP PP PIPRRPRPY SPP

Currentia)

e U USSR SOOI SSOUROR USROS SUONE SN

T
B/3/2015 7:45 aM ==

n= Pout _ Vmpp x Impp _ 18.5243721 x 0.1464081

Voltage (V)

Pin ExA

294.2x0,0756

x 100 =12,18 %
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File : 2015_154_27977_a5_Module_On_Address_S.csv

T
6/3/2015 7:46 AM ——

014 |

[V =]

01 -

Currentis)

006 e

0.04 |-

ooz b

008 e

Peak Power = 2,71 Watts \

Pout _

Yoltageds)

Vmpp x Impp _ 18.539835 x 0.1464081

Pin

013

x100=12,19 %

ExA 294 x 0,0756

File : 2015_154 28049 a5 Module_On_address_S.cov

T
6372015 747 oM ——

0,16 [

0.14 -

0.1z -

0l

CLIrrentis)

0.08 -

0.06 -

0.04

02 oo

Peak Power = 2.77 Watts

23
Yoltage()

Pout _
Pin

Vmpp x Impp _ 18.4625225 x 0.15026094
ExA 299.5x0,0756

x 100 =12,23 %

File : 2015_154_28191_a5_Module_On_address_S.csv

018

Od oo

0,12 |-

Currentig)

S IR

[ = P

T
6/3/2015 7:40 AW —e—

Paak Power = 201 Watts Y

_ Pout _

25
Yoltage (W)

Vmpp x Impp _ 18.8722839 x 0.154113784

Pin

x100=12,6 %

ExA 305.4x0,0756
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File 1 2015_154_28262 _a5_Module_On_address_S.csv

0.18

T
£/3/2015 751 AM —=—

014 oooeeeeee Peak Power = 295 4aths - %
D.]. =

0.08 —

Current(a)

ooz b

Woltage (v

Pout _ Vmpp x Impp _ 18.84909 x 0.156682342
Pin Ex A 310.4 x 0,0756

n= x 100 =12,57 %

File ; 2015_154_28334_a5_Module_On_address_S.csv
0.13 T

AR b USSR SO RROO. SO:
i\ Peak Power = 3.05 Watts i
014 b

DL fmmme e e fee R

Current(a)

0.04 —

0.0z -

Woltage (v

n= Pout _ Vmpp x Impp _ 18.5321045 x 0.164388031
Pin ExA 317.6 x 0,0756

x100=12,7%
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Module 4
Date: 3/6/2015 - Morning Measurement
Temperature Ambient: 25 °C

Speed 1

Time AM Panel Temperature °C Efficiency %

8:02 28.5 2,12

8:03 28,7 2,67

8:06 29 2,66

8:07 29 2,6

8:09 29,2 2,54

8:10 29,5 2,55

Mean Temperature: 28,98 °C

File : 2015_154_22923_a4_Module_On_address_4.c5v
0.14 T T T T T

T T
B/3/2015 8:02 AM —=—

Current(s)

: Peak Power = 0.64 Watts :

Yoltage (W)

_ Pout _ Vmpp x Impp _ 8.713259 x 0.07320405
Pin ExA 350.5x0,0671

n

x100=2,72%
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0.14

File : 2015_154_28993_a4_Module_On_address_4.csv

012

0.1

Current(a)

0.04 -

002 -

0.08 -

0.06 -

Peak Power = 0.64 Watts

T T T
6/3/2015 203 AW ——

n= Pout _ Vmpp x Impp _ 9.123022 x 0.07063548

G g 10 12 14 16

woltaged)

Pin

0.14

ExA

x100=2,67%

356.9x0,0671

File | 2015_154_29168_a4_Module_On_address_4.csv

0.1z

01

Current(s)

006 b

Peak Power = 0,66 Watts

T T T T T
- - 6/3/2015 8106 AM ——

n= Pout _ Vmpp x Impp _ 8.705527 x 0.0757726058

B 8 10 1z 14 16
Woltage (V)

Pin

0.14

ExA

x 100 = 2,66 %

369.3 x0,0671

File : 2015_154_20272_a4_Module_On_sddress_4.cov

01z e

01

Current(a)

oo4 b

ooz

0og -

Do -

. Peak Power = 0,65 Watts

T T T T
: : £/3/2015 §07 &M ——

n= Pout _ Vmpp x Impp _ 8.257108 x 0.07834117

& g 10 12 14 16
Yoltage (W)

Pin

ExA

x100=2,6 %

372x0,0671
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File : 2015_154_29359_a4_Module_On_address_4.csv

0.14

T T T T T T
6/3/2015 8:09 AM ——
012

006 -

Current(a)

| Paak Power = 0,65 Watts ;
DL e

0.0z —

a i i i i i
u] 2 4 i] 2 10 12 14 16
Yoltage ()

n= Pout _ Vmpp x Impp _ 8.674602 x 0.0757726058
Pin ExA 380.3x0,0671

x100=2,54%

Module 4 - 8:10 am

200000
>
S 150000
ol \
2 100000 \
]
% 50000
©
o
;D 0 \
O 4 0O WO AN < d dd 0 O S NN
OMNM NO OO WOWHdNDoWwMNONOOO®
S oaN MMM M T WLINMONODOD AN N
© 9 9 9 9 o o o999 g9
O 0O 0O 0O 0O 000 O0OO0OOo0OOoOOoOOoOOoOo
Current A
Pout  Vmpp x Im; 8.666 x 0.075772
n= —— = PR TP x 100 = 2,55 %

Pin ExA 383.2x0,0671
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Module 8
Date: 3/6/2015 - Morning Measurement

Temperature Ambient: 25 °C

Speed 1
Time AM Panel Temperature °C Efficiency %
8:01 28,1 13,09
8:02 28 13,17
8:03 27,8 13,24
8:05 28 13,32
8:08 28,3 13,28
8:10 28,6 13,45

Mean Temperature: 28,13 °C

File : 2015_154_22000_a2_Module_On_Address_S.cov
0.25 T T

T T
6/3/2015 8:01 AM —=—

. Peak Power = 3,52 Watts

Current(a)

valtage)

_ Pout _ Vmpp x Impp _ 18.05276 x 0.195210785

n=— x 100 = 13,09 %

Pin ExA 350x0,0768
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File : 2015_154_28964_a8_Module_On_Address_S.csv
0.23 T T T

T
6/3/2015 8102 AM ——

0.2k

| Peak Power = 3,52 Watts

Current(d)

[

0.03

Voltagedvy

= Pout _ Vmpp x Impp _ 17.9367886 x 0.196495071
Pin ExA 347.9 x 0,0768

x 100 =13,17 %

File : 2015_154_290268_a8_Module_On_address_8.csv
0.25 T T T

T
6/3/2015 8:03 AM —=—

 Peak Power = 3.64 \Watts

015 -

Current(a)

[

005 oo

Woltagedy)

Pout _ Vmpp x Impp _ 17.7125778 x 0.205485046
Pin ExA 357.9x0,0768

X100 =13,24 %

File : 2015_154_29156_a8_Module_0On_Address_8.csv
0.25 T T

T
6/3/2015 8:05 AM —e—

i Peak Power = 3,75 Watts

0AS

Current(A)

Voltage(V)

n= Pout _ Vmpp x Impp _ 18.0295658 x 0.2080536
Pin ExA 366.5x 0,0768

x 100 = 13,32 %
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0.23

File : 2015_154_29284_as_Module_On_address_S.csv

T T T T
: : 6/3/2015 8:08 AM —=—

Currentis)

e Digak Power = 300 Watts

BLDS | e R

_ Pout _

Yoltage

Vmpp x Impp _ 17.4110546 x 0.21832785

Pin

0.25

x 100 = 13,28 %

ExA 372.4x0,0768

File : 2015_154_29412_a2_Module_On_aAddress_2.csv

0.2

Current{a)

T
6/3/2015 8:10 AM —=—

Peak Power = 3.‘?6 W atts

_ Pout _

Yoltage ()

Vmpp x Impp _ 17.9213257 x 0.220896423

Pin

X100 =13,45%

ExA 383.2x0,0768
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Module 3

Date: 3/6/2015 - Morning Measurement

Temperature Ambient: 25 °C

Speed 1
Time AM Panel Temperature °C Efficiency %

8:01 29,5 13,04
8:02 29,3 13

8:04 29,2 13,18
8:06 29,2 13,2
8:07 29,2 13,2
8:08 29,3 13,33

Mean Temperature: 29,28 °C

File : 2015_154_ 22907 _a3_Module_On_address_3.cav

Pin ExA

350.3x0,0709

203

0.25 T T T T
: : 6[3[2015_ 82:01 aM —=—
Peoak Power = 3,24 Watts
5015_ e R
‘g : :
3 N N N N
o.0s - ced - J
a i i i
0 5 10 15 20 23
Yoltage ()
_ Pout _ Vmpp x Impp _ 16.8312016 x 0.192642227 _
n= = = x 100 = 13,04 %




0.25

0.2

0.15

Current(a)

0.1

0,05 —

n

File ; 2015_154_22972_a3_Module_On_sddress_3.cev

Pk Power = 3,22 Wiatts

T
6/3/2015 B:02 AM ——

5 10

Voltage V)

15

_ Pout _ Vmpp x Impp _ 16.7229633 x 0.192642227

20 25

Pin

0.25

0.z

Currentis)

0.05

X100 =13 %

ExA

349.1 x 0,0709

File : 2015_154_29049_a3_Module_On_address_3.csv

015 -

o1k

Peak Power = 3,36 Watls

T
6/3/2015 B:04 AM ==

=] 10

YaoltagedW)

13

_ Pout _ Vmpp x Impp _ 16.645649 x 0.201632187

20 25

n

Pin

ExA

359.3 x0,0709

x 100 =13,18 %

File : 2015_154_29191_a3_Module_On_aAddress_3.csv

0.25

0.2

0.15

Currentis)

0,05 —

01

Peak Power = 3,43 Watls

T
6/3/2015 8:06 AM —=—

n= Pout _ Vmpp x Impp _

10

Voltage (V)

15

20 25

17.0244865 x 0.201632187

Pin

ExA

x 100 =13,2 %

366.7 x 0,0709
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File : 2015_154_29262_a3_Module_On_address_3.csv

0.25 T T T
: 6;"3,-’2015_ 5:07 AN —=—
D.2 - e B TR T -
Peak Power = 2,48 Watts
g 015 - B
5
] 0.1 -
0I5 e e SRR S ]
] 1 | 1
u] 5 hin} 15 20 25
Yoltage (')
Pout _ Vmpp x Impp _ 16.7229633 x 0.2080536
n=——= = x 100 =13,2%
Pin ExA 372 x0,0709
File : 2015_154_29333_a3_Module_On_address_3.csy
0.25 ;
1 6/3/2015 808 aM ——
oz - 4
Peak Power = 3.98 Watts
z 015 b 4
5
o D‘l = eemeeen -
0os b 4
o 1 1 1
1] 5 10 15 20 25

Yaltage vy

n= Pout _ Vmpp x Impp _ 16.88532 x 0.211906448
Pin ExA 378.6 x 0,0709

x 100 = 13,33 %
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Module 5
Date: 3/6/2015 - Morning Measurement

Temperature Ambient: 25 °C

Speed 1
Time AM Panel Temperature °C Efficiency %

8:01 28,6 12,85
8:02 28,8 12,93
8:04 29,2 12,93
8:06 29,6 12,96
8:07 29,8 13

8:08 30 13,04

Mean Temperature: 29,33 °C

File : 2015_154_22904_a5_Module_On_address_S.cav

0.25 T T T T
: : 6/3/2015 2:01 &M —=—
: Peak Power = 3.40 Watts |
B I e L 4
g f
5 N N N N
005 b s
In] 1 1 I 1
0 5 10 15 20 23
Yoltage ()
_ Pout _ Vmpp x Impp _ 18.926405 x 0.179799408 _
n=——= = x 100 = 12,85 %

Pin ExA 350x 0,0756
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File : 2015_154_22975_a5_Module_On_Address S.csv

0.z e
015 5:02 AN ==
Qb o PeskPower=3diwats N
0.14 - : g
@0.12_............_...........; i 4
& DL b i 4
3 N N
e 4
B0 o 4
N S i
] i i i i
1] 3 hin} 15 20 23
Woltage (V)
Pout _ Vmpp x Impp _ 18.56303 x 0.183652252
n=——= = x 100 = 12,93 %
Pin ExA 348.8x0,0756
File : 2015_154_29046_a5 Module_On_Address_S.csv
0.25 T T T
: 6/3/2015 804 AM ——
.2 (PP s eree 4
: Peak Power = 3.51 Watts
- 015 : i
B :
5 :
S 01p :
TN 3 P A A SPRE S TP, 4
i i i i
1] 5 10 15 20 23
Yaoltage (V)
_ Pout _ Vmpp x Impp _ 18.8645535 x 0.18622081 _
n=——= = x 100 = 12,93 %
Pin ExA 358.8x0,0756
File : 2015_154_29189_35_Module_On_Address_S.cav
0.25 T T T T
6,’3!2015_ 8:06 AN —=—
D.2 = ‘ : -
Peak Power = 3.60 Watts
o QIS 4
=]
Q 01+ -
0.05 —
o 1 1 1 1
1] =] 10 15 =20 25
VaoltagedW)
Pout _ Vmpp x Impp _ 18.45479 x 0.195210785
=—= = x 100 = 12,96 %
Pin ExA 367.2x0,0756

207



File : 2015_154_29260_aS_Module_On_address_S.cov

T
6/3/2015 B:07 AM ——

20 25

X100 =13 %

T
6/3/2015 808 AW —=—

20 25

0.2s5 T T
02 o
Peak Power ='3.66 Watts
@ 015
=]
[ B T
0os o
o 1 1 1 I
u] 5 10 15
Woltage (V)
n= Pout _ Vmpp x Impp _ 18.6480751 x 0.196495071
Pin ExA 372.2x0,0756
File : 2015_154_20232_a5_Module_On_Address_S.cav
0.23 T T T
0z -
Peak Power = 3.73 Wiatts
@ 0.15
£ .
] :
£ :
i [ R = .
0.5 |- :
o 1 1 1
o =1 10 15
Yoltage )

18.5166416 x 0.201632187

n= Pout _ Vmpp x Impp _

Pin

ExA

378.2x0,0756

X 100 = 13,04 %
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Module 4

Date: 3/6/2015 - Morning Measurement

Temperature Ambient: 25 °C

Speed 2

Time AM

Panel Temperature °C Efficiency %

8:17

29,7 2,42

8:18

29,9 2,48

8:20

29,8 2,47

8:23

29,8 2,5

8:24

29,9 2,48

8:28

30,5 2,38

Mean Temperature: 29,6 °C

File : 2015_154_29869_a4_Module_On_address_4.05v

0.16

0.14

[N = T

Current(a)

e OO S OTRRUUE SOUU USSP SSOOSURUSSOOE SVURISURVRI SSROPSRROOS S SISO

Peak Power = 0,66 Watts | : : :
1 = < S P

T T T T T
- 6/3/2015 8:17 AM ——

n= Pout _ Vmpp x Impp _ 8.914274 x 0.07448833

Yoltage (')

Pin ExA

x 100 =2,42 %

406.3 x 0,0671
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0.16

File : 2015_154_20004_a4_Module_On_Address_4.cav

0.14

0.1z

01

Currenti)

0.06 -

0.04 —

0.08 -

T T
6/3/2015 8:18 AW ——

Peak Power = 0.6 Watts

Pout _

2 4 B g 10 1z 14 16
Yoltage )

Vmpp x Impp _ 9.262186 x 0.07320405

Pin

0.16

X 100 = 2,48 %

ExA 408.4 x 0,0671

File : 2015_154_320044_a4_Module_On_address_4.csv

0.14

0.1z

01

0.08 —

Currentia)

0.06 -

0.02 -

T T T T T
: : E\f3f_2015 820 AM ==

Peak Power: = 0.69 \Watts

n=

Pout _ Vmpp x Impp _ 8.790572 x 0.07834117

2 4 B g 10 1z 14 16
Woltage vy

Pin

0.16

X100 =2,47 %

ExA 414.9x 0,0671

File : 2015_154_30235_a4_Module_On_address_4.cav

0.14

0.12

0.1

Current(s)

B0 | e L

n.08 -

T T T T T T T
: : : : 6/3/2015 8:23 AM ——

Peak Power = 0.72 Watts

n= Pout _ Vmpp x Impp _ 8.867887 x 0.08090974

2 4 ] g 10 12 14 16
Yoltage (W)

Pin

x100=2,5%

ExA 430.4x 0,0671
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File : 2015_154_30228_a4_Module_On_sddress_4.cav
0.16 T T T T

T T
6/3/2015 8:24 AM —e—
0.14 b b
0.12

01

0.08 -

Current(a)

Peak Poweri= 0,73 Watls

004 e

0.0z -

a i i i i i
1] 2 4 i] g 10 12 14 16
Woltage ()

Pout _ Vmpp x Impp _ 8.728722 x 0.0834782943

n=
Pin ExA 437.5x0,0671

x100=2,48%

File : 2015_154_30497_a4_Module_On_Address_4.csv
0.16 T T T

T T
6/3/2015 8:28 M ——
0.14 O SO
0.12
0.1

0.02

Currentis)

0.06

0.04

0.0z

i
u} 2 4 ] 8 10 12 14 16
Voltage ()

_ Pout _ Vmpp x Impp _ 8.535438 x 0.08476258
Pin ExA 449.2 x 0,0671

n

x 100 =2,38 %
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Module 8
Date: 3/6/2015 - Morning Measurement

Temperature Ambient: 25 °C

Speed 2
Time AM Panel Temperature °C Efficiency %
8:17 28,2 13,53
8:18 28,5 13,6
8:19 28,7 13,57
8:23 28,8 13,67
8:27 28,1 13,8
8:28 28,4 13,73

Mean Temperature: 28,45 °C

File : 2015_154_29846_a8_Module_On_address_2.cav
0.3 T T T

T
6/3/2015 8:17 AM —=—

 Peak Power = 4.21 \Watts
0.2 d d

Current()

Yoltage ()

Pout Vm xIm 17.7976246 x 0.2363078
n= = PP Y PP — x 100 = 13,53 %

Pin ExA 404.9x0,0768
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0.3

File : 2015_154_29910_a8_Module_On_sddress_B.csv

T
6/3/2015 B:18 AM ——

0.15 -

Current(a)

0.1

0.03 -

Peak Power = 4.27 Watts

= Pout _ Vmpp x Impp _ 17.9599819 x 0.237592071

Voltagedv)

x 100 = 13,6 %

Pin ExA 408.7 x 0,0768
File : 2015_154_29974_a2_Module_On_sddress_2.cov
0.3 T T T
6/3/2015 B:19 AM —=—
0,25 - : =
Peak Power = 4,29 Watts
0.2 - : -
z
% 0.15 =
o1 . 4
s - - 4
o 1 I 1
a =1 10 15 20 25
Voltage(v)
_ Pout _ Vmpp x Impp _ 18.0450287 x 0.237592071 _
n=——= = x 100 = 13,57 %
Pin ExA 411.5x0,0768
File : 2015_154_30230_a8_Module_On_aAddress_8.cav
0.3 T
6/3/2015 8:23 AM —=—
025 o 4
Peak Power = 4.51 Watts
0.2 B
z
] - i
3
D‘l = -
QoS b 4
o | | |
a =1 10 15 20 23
vaoltage(v)
Pout _ Vmpp x Impp _ 18.0218334 x 0.2504349
=—= = x 100 = 13,67 %
Pin ExA 429.4 x 0,0768
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File : 2015_154_30422_as_Module_On_address_S.csv
0.3 T T T

T
6/3/2015 8:27 AM —=—

: Peak Powsr = 4.71 Watts

Currentis)

25
Yoltage

n= Pout _ Vmpp x Impp _ 17.8749371 x 0.2632777
Pin ExA 444.2 x 0,0768

x100=13,8 %

File : 2015_154_30486_as8_Module_On_address_S.csv

0.3 T T T T
” : 6/3/2015 8:28 AM ——
025 ':F'éékF'D'Wei’i"l?SfWéth” B .
£
=
g 015 i
]
o N
O b i
OLOS oo b -
In] 1 1 1

25
Voltage )

_ Pout _ Vmpp x Impp _ 17.2873535 x 0.273551971
Pin ExA 448.5x0,0768

n

X100 =13,73 %
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Module 3

Date: 3/6/2015 - Morning Measurement

Temperature Ambient: 25 °C

Speed 2
Time AM Panel Temperature °C Efficiency %
8:18 29,8 13,57
8:19 29,9 13,5
8:22 30,1 13,56
8:23 30,7 13,6
8:31 32,1 13,7
8:34 30,4 13,7

Mean Temperature: 30,5 °C

0.z

File : 2015_154_29924 33 _Module_On_Address_3.cov

.05 Ee————————

Current(a)

Pedk Power = 2.05 Watts

T
6/3/2015 B:18 AM ——

n

Voltage(v)

_ Pout _ Vmpp x Impp _ 16.6224556 x 0.237592071

Pin

ExA

410.3 x 0,0709

25

x 100 = 13,57 %
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0.z

File : 2015_154_29995_a3_Module_On_aAddress_3.csv

025 B

0.2 -

Current(a)

o1k

005 e

015 e

Peak Power = 3.96 Watts

T
6/3/2015 8119 AM ——

n= Pout _ Vmpp x Impp _ 16.7770824 x 0.2363078

Woltage(w)

20 25

Pin

0.2

ExA 413.7 x 0,0709

x 100 =13,5%

File : 2015_154_320137_a32_Module_On_Address_3.cev

Currentis)
o
i
o
T

Paak Power = 4,14 Watts

T
6/3/2015 8:22 AM —=—

20 25

x 100 = 13,56 %

Current()
o
=
o
T

T
6/3/2015 8:23 AM ——

D 1 I 1
u] 5 10 15
Yoltagev)
n= Pout _ Vmpp x Impp _ 16.8002758 x 0.246582046
Pin ExA 430.4 x 0,0709
File : 2015_154_30208_a3_Module_On_Address_3.csv
0.3 T T
0.25 :
Peak Power = 4,14 Watts
2 o :

Yoltage )

20 25

n= Pout _ Vmpp x Impp _ 16.59926 x 0.2491506

Pin

ExA 429.4 x 0,0709

x 100 = 13,6 %
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0.3

File : 2015_154_30705_a3_Module_On_Address_3.csvy

025 -

02 e

Current{s)
o
[
on
T

T
6/3/2015 8131 AM —e—

Peak Power = 4.45 Watts

D.l = -
Qo5 b 4
0
u] 3 10 15 23
Vaoltage )
Pout _ Vmpp x Impp _ 16.576067 x 0.268414825
n=——= = x 100 =13,7%
Pin ExA 458 x 0,0709
File ; 2015_154_30848_a3_Module_On_address_3.csv
0.3 i T T
6,-"3;’2015_ 8:34 AM ——
D25 [ Paak PO = 457 Wt _
Y R S q
z
o S S S 4
3
01~ B
0.0s - b
o 1 | 1
u] 5 hin} 15 25
Yoltage (')
Pout _ Vmpp x Impp _ 16.48329 x 0.277404815
=—= = x 100 = 13,7 %
Pin ExA 470.4 x 0,0709
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Module 5

Date: 3/6/2015 - Morning Measurement

Temperature Ambient: 25 °C

Speed 2
Time AM Panel Temperature °C Efficiency %
8:19 31,2 13,15
8:23 31,6 13,17
8:24 31,6 13,23
8:27 32 13,18
8:28 32,2 13,24
8:29 32,3 13,18

Mean Temperature: 31,81 °C

0.25 ;

File : 2015_154_29992_a5_Module_On_address_5.csv

T T
—— £/3/2015 8:19 AM ——
oz kL . -E---PeakPower-::‘t:liWatts----' L

E : :
il . .

g : : : :

a i i i i

u] =] 10 135 20

Voltage )

Pin ExA

n= Pout _ Vmpp x Impp _ 18.5862236 x 0.220896423
413.2x0,0756

218

25

x 100 = 13,15 %




Current(a)

n= Pout _ Vmpp x Impp _ 18.7408524 x 0.228602111

0.2 T T
: 6,-’3,-’2015_ 8:24 &M —=—
s ' .
Peak Power = ;4.35 \Waths
02 - i
=z
E 015 |- B
3
0.1 =
005 - -
o 1 L 1 1
a 5 10 15 20 25
Woltage (V)
n= Pout _ Vmpp x Impp _ 18.5166416 x 0.235023513
Pin ExA 434.9x0,0756
File : 2015_154_30420_a5_Module_On_address_S.csy
0.3 T T T T
: : 6/3/2015 Bi27 AM =t
0.25 = -
Peak Power = 54‘42 \hatts :
oz b 4
z
@ 015 ko 4
3
D.]. = -
IT7 o 4
] 1 1 1
o =1 1 15 20
Woltage)
n= Pout _ Vmpp x Impp _ 18.5862236 x 0.237592071

File : 2015_154_30206_a5_Module_On_address_5S.csv
0.3 .

T
6/3/2015 B:23 &M —=—

025 . ——

02 o Peak Power = 4,28 Watts
015 —
0.1

0.05 -

Waoltage (W)

Pin ExA 429.7 x 0,0756

File : 2015_154_30278_a5_Module_On_sddress_S.csv

x100=13,17 %

x 100 = 13,23 %

Pin ExA 443.5 x 0,0756

219

25

x 100 = 13,18 %



File @ 2015_154_30492_aS_Module_On_address_S.csv
0.3 T T

T
6/3/2015 8:28 AM —=—

025 |

: Peak Power =4.50 \Watts %

02 e

Currentis)

[T T P

R

Voltage(v)

_ Pout _ Vmpp x Impp _ 18.6248817 x 0.241444916
Pin ExA 449.4 x 0,0756

n

X100 = 13,24 %

Module 5 - 8:29 am

250000

;200000 —

3 \

& 150000 \

8 100000

= \

(=]

S 50000 \
0
O 0 0 M <t 0O M N INO MmN MmMmowowmowo o o o
O O U OV 0 1 O o0 O AN MM MO <t N <& <F < <
O MmN VW O N OO g U OV VUV LV LV LV vV v uovu o
o900 ddNANNNNNNNNN N
O O O 0O OO0 0O 0O 000D oDoub oo o o o

Current A

n= Pout _ Vmpp x Impp _ 18.7099266 x 0.240160644
Pin ExA 451.6 x 0,0756

x 100 = 13,18 %
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Module 4
Date: 3/6/2015 - Morning Measurement
Temperature Ambient: 25 °C

Speed 3

Time AM Panel Temperature °C Efficiency %

8:41 31,9 2,34

8:42 32,2 2,32

8:44 32,4 2,3

8:45 32,5 2,3

8:46 32,7 2,28

8:50 33,3 2,22

Mean Temperature: 32,5 °C

File : 2015_154_31262_a4_Module_On_address_4.csv
0.18 T T T T T

T T
_ _ _ _ 6/3/2015 8:41 AM ——

Current{a)

Peak Power = 0.75 Watts

Woltage(v)

n= Pout _ Vmpp x Impp _ 9.610098 x 0.08090974
Pin ExA 495.9x0,0671

x100=2,34 %
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0.1

File ; 2015_154_321331_a4_Module_On_sddress_d.cev

0.16 F

0.14

012 —

01

Current(a)

0.08 —

0.06 —

0.04

o002

T Peak Power = 078 Walts

T T
6/3/2015 8:42 A —=—

Pout _ Vmpp x Impp _ 8.922006 x 0.08733114

4 g g 10 12 14 16
Voltage V)

Pin

ExA 499.5 x 0,0671

x100=2,32 %

File : 2015_154_31471_a4_Module_DOn_aAddress_4.cov

0.1

0.16

0.14

0.1z

01

Current()

0.06 —

0.04 -

0.0z o

008 -

T T
6/3/2015 2:44 AW —=—

Peall Power = 0,78 Watts

4 =] =] 10 12 14 16

wiltage )

Pin

0.18

Pout _ Vmpp x Impp _ 9.030245 x 0.08604686
ExA 506.9x 0,0671

x100=2,3%

File : 2015_154_31523_a4_Module_On_address_4.csv

0.16

0.14

0.1z

0.1

Current(s)

e R SOOI UL SNSRI SOOUPRURTRNE HOTRRRRIONt UTPR W

[ = T

T T T T
£/3/2015 8:45 &M ——

S Peak'PoWér":'D.‘?g'Wétts' A e

n= Pout _ Vmpp x Impp _ 8.99932 x 0.08733114

4 =] g 10 12 14 16
Voltage W)

Pin

ExA

x100=2,3 %

511.4 x 0,0671
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File : 2015_154_31611_a4_Module_On_address_d4.csv

Current(a)

! ! ! ! ' 6/3/2015 5145 A ——
016 e
0.14 4
012 -
0.1 . B ]
opog b I --EPeakPower‘?:D.?Q-Waﬁtﬁ N _
OB | 4
0.04 |- -
e U U UUUOS SUUSU O UUUUUOt SOURTOPSUUSUIN: SUOTSPSOURTINN SOUPUOURPIOTUINE SUVSURITUUTOOUS OO SRR
i i i i i

Pout

2 4 5] g 10 12 14 16
Woltage ()

_ Vmpp x Impp _ 9.192604 x 0.08604686

Pin

01e

x 100 = 2,28 %

ExA 515.7 x 0,0671

File : 2015_154_31320_a4_Module_On_address_<.csv

016

0.14

012

0.1

Current(a)

T T
6/3/2015 8150 AM —=—

_ Pout

_ Vmpp x Impp _ 9.3395 x 0.0834782943

2 4 5] g 10 12 14 1]
Yaltaged)

Pin

x100=2,22%

ExA 523.1x0,0671
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Module 8
Date: 3/6/2015 - Morning Measurement
Temperature Ambient: 25 °C

Speed 3

Time AM Panel Temperature °C Efficiency %

8:41 30,2 14

8:42 30,3 13,84

8:44 31,5 13,86

8:45 31,4 13,91

8:46 31,5 13,86

8:49 32,9 13,91

Mean Temperature: 31,3 °C

File : 2015_154_321284_a2_Module_On_address_8.csv
0.33 T T T T
p—— : : : 6/3/2015 841 AM —=—

: ‘Peak Power = 3,31 Watts
005 b

0 SO P  SOS

Currentia)

25
Yoltage )

Pout Vm xIm 17.5270252 x 0.303090423
n= 2= = PP X PP X 100 = 14 %

Pin ExA 497.4 x 0,0768
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File : 2015_154_31348_a8_Module_On_Address_3S.csv

0.35 T T
6/3/2015 £:42 M ——
[ FE 4
Peak Power = 5.31 Watts
s b 4
Z oz 4
Soasboo _
01 e 4
0.05 |- B
0 i I i
u] 5 10 15 25
Voltagedy)
_ Pout _ Vmpp x Impp _ 17.5115623 x 0.303090423 _
=—= = x 100 = 13,84 %
Pin ExA 499.3 x 0,0768
File : 2015_154_31476_a8_Module_On_aAddress_8.csv
0.35 T T T
- : 6/3/2015 B:44 Al —s—
03 H i B
Peak Power = 5.42 Watts
0.5 - 4
g [L] 4
[ _
0.1 4
0.05 |- 4
o 1 L 1
u] 5 10 15 25
Yoltagedv)
_ Pout _ Vmpp xImpp _ 17.7357731 x 0.305659 _
=—= = x 100 = 13,86 %
Pin ExA 509 x 0,0768
File : 2015_154_21540_a2_Module_On_Address_2.cev
0.35 — T T . T
: : B/3/2015 3:45 AN —=—
0.3 : : : 7
Peak Power = 5‘4:7 Watts
0,25 — =
Z n2b B
o 1 I 1
u} 5 10 15 25
Voltage (V)
_ Pout _ Vmpp x Impp _ 17.8208179 x 0.306943268 _
=—= = x 100 = 13,91 %
Pin ExA 511.7 x 0,0768
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File : 2015_154_31605_38_Module_On_Address_8.csv

Current(a)

T T T T
: ; : 6/3/2015 8:46 &M —=—
; ; Peak Power = 5,49 Watts ;
- N SO (SOOI ¥ S
i i i

Pout

23
Woltage ()

_ Vmpp x Impp _ 17.8130875 x 0.308227569

Pin

0.35

X 100 = 13,86 %

ExA 515.7 x 0,0768

File : 2015_154_31797_a2_Module_On_Address_2.csv

Current()

I T T
: 6/3/2015_8:49AM —
‘Peak Power = 5.59 Watts
0z i
0.1 - 4
.05 - S 4
i i i

_ Pout

_ Vmpp x Impp _ 17.488369 x 0.3197861

Yoltage (W)

Pin

x 100 = 13,91 %

ExA 523.1x0,0768
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Module 3
Date: 3/6/2015 - Morning Measurement

Temperature Ambient: 25 °C

Speed 3
Time AM Panel Temperature °C Efficiency %
8:41 32 13,74
8:42 32 13,74
8:45 32,7 13,8
8:46 32,8 13,75
8:51 33,8 13,8
8:52 34,1 13,84

Mean Temperature: 32,73 °C

File : 2015_154_321298_32_Module_On_Address_3.cav

0.33 T T T T
: : 6,’3;’2015_ 5:41 &M ——
0.3 b
: Peak Power = 4.83 Watts :
=S ) S0 P S PSNS SSSS, SO (R
=
] : : : :
a . : : : :
0 i i i
u] 3 10 15 20 25

Yoltage )

n= Pout _ Vmpp x Impp _ 16.48329 x 0.294100463
Pin ExA 497.8 x 0,0709

X100 =13,74 %
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File ; 2015_154_321369_a3_Module_On_sddress_3.cev

0,35 T T T T
6/3/2015 8142 AM —=—
0.3~ H H : 1
Peak Power = 4.90 Watts
nos - 4
g = 4
5 .
3 oisf : g
arl |
005 - B
1] 1 1 1
0 5 10 15 25
Voltage V)
Pout _ Vmpp x Impp _ 16.2358856 x 0.301806152
n= —— = = x 100 = 13,74 %
Pin ExA 502.8 x 0,0709
File : 2015_154_31511_a3_Module_On_Address_3.cov
035 T T
: 6/3/2015 845 AM ——
= R : i
Pesk Power = 5.01 Watts
025 - i
Z n2fF N
&
3 oisfk g
0.1 B
0.0s - B
o 1 Il 1
0 5 10 15 25
Woltage(y)
_ Pout _ Vmpp x Impp _ 16.4678268 x 0.304374725 _
n=——= = x 100 =13,8%
Pin ExA 511.9 x 0,0709
File : 2015_154_315232_a3_Module_On_address_3.cav
0.35 T T T T
6/3[2015_ 8:46 AM —=—
D'3 B H H : 7
Peak Power = 5,01 Watts
025 b 4
= |- ERSTERNRRIE S J
5 i
005 fo i
o 1 I 1
0 5 10 15 23
Yoltage (W)
Pout _ Vmpp x Impp _ 16.59153 x 0.301806152
=—= = x 100 =13,75%
Pin ExA 513.6 x 0,0709
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File : 2015_154_31867_a3_Module_On_address_3.cev
0.35 I .

T
6/3/2015 8:51 AM —=—
Peak Power = 5.17 Watts

oz b

Current(a)

015 e

[T T ST

005 e

25
Voltageds)

Pout _ Vmpp x Impp _ 16.7075 x 0.30951184
Pin ExA 528.1 x 0,0709

x 100 = 13,8 %

File : 2015_154_31932_a3 Module_On_address_3.csv
035 T T

T
6/3/2015 B:52 A ——

Peak Power = 5,23 \Watts

025
0.2

015 -

Currentia)

0l

25
YoltagedW)

n= Pout _ Vmpp x Impp _ 16.6069927 x 0.315933257
Pin ExA 535 x0,0709

X 100 = 13,84 %

229



Module 5

Date: 3/6/2015 - Morning Measurement

Temperature Ambient: 25 °C

Speed 3
Time AM Panel Temperature °C Efficiency %
8:41 33,9 13,3
8:42 34 13,26
8:45 34,8 13,25
8:46 34,8 13,23
8:47 35,2 13,22
8:49 35,7 13,25

Mean Temperature: 34,73 °C

File : 2015_154_321296_a5_Module_On_Address_S.cev

0.2 T T
: ; /2015 8141 AN ==

0.2 B
z ;
= : : : :
B LIS oo
= . .
5
= : : : :

a i i i i

u] 5 10 15 20 25
Voltage V)

n= Pout _ Vmpp x Impp _ 18.61715 x 0.268414825

Pin ExA

497.4x 0,0756

230

x 100 = 13,3 %




0.z

File 1 2015_154_31367_a5_Module_On_sddress_S.cav

025k

(A= SR

0,15 |

Current(a)

(AT R

Pesk Power =5.04 Watts %,

n= Pout _ Vmpp x Impp _ 18.7795086 x 0.268414825

10

15 20 25
Yaltage vy

Pin

0.35

ExA

x 100 = 13,26 %

502.6 x 0,0756

File : 2015_154_31510_aS_Module_On_asddress_S.csv

T
6/3/2015 5:47 AW —=—

0.2

025 e

Current(a})

o2k

[N R

0.05 -

" Pesk Power =5.12Wats

n=

10

15 20 25

Yoltage(y

Pout _ Vmpp x Impp _ 18.7099266 x 0.273551971

Pin

ExA

x 100 = 13,25 %

511 x 0,0756

File : 2015_154_31581_a5_Module_On_Address_S.cav

0,35

T
6/3/2015 8:46 AM ——

0.3

023 -

Current(A)

3 S

Peak Power = 15,14 Watts

10

13 20 25
Yaltage ()

n= Pout _ Vmpp x Impp _ 18.7717762 x 0.273551971

Pin

ExA

x 100 = 13,23 %

513.6 x 0,0756
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File : 2015_154_31653_a5_Module_On_sddress_S.cav
0.35

T
B/3/2015 8147 AM —=—

03

[L25 foee Paak Power = 5,168 \Watts

oz b

Current(a)

015 e

0os koo

Woltage ()

Pout _ Vmpp x Impp _ 18.5784931 x 0.2786891
Pin ExA 518.1 x 0,0756

n= x 100 = 13,22 %

File : 2015_154_31795_a5_Module_On_address_S.csv
0.35 T T T

T
6/3/2015 8:49 AM —e—

025 e Poak Power = 524 Wt N

Current(a)

DS b

Yoltage (V)

n= Pout _ Vmpp x Impp _ 18.29243 x 0.286394775
Pin ExA 522.9x0,0756

x 100 = 13,25 %
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Module 4
Date: 3/6/2015 - Noon Measurement
Temperature Ambient: 30 °C

Fan OFF

Time PM Panel Temperature °C Efficiency %

12:38 50,8 1,57

12:40 50,6 1,55

12:41 51 1,6

12:43 48,7 1,66

12:44 49 1,74

12:47 50,2 1,61

Mean Temperature: 50,05 °C

File : 2015_154_45484 a4 _Module_On_Address_4.csv
0.3 T T

T T T T
- - 6/3/2015 12:38 PM

Currertia)

01k R PEak-PDWéI’-:LUS-WéttS- e ™

Woltage )

n= Pout _ Vmpp x Impp _ 9.014783 x 0.114301056

=— x100=1,57 %

Pin ExA 976.8 x 0,0671
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File : 2015_154_45623_a4_Module_On_address_4.csv
0.25 T

T T
6/3/2015 12140 PM

0.2

— 013
&
=
g N N N N
S gLl :Peak Power = LOZWatts . e
DTS |
0 i i i i i
0 2 4 5] 2 10 12 14

Yoltage (')

n= Pout _ Vmpp x Impp _ 8.81376648 x 0.115585335
Pin Ex A 975.4 x 0,0671

X100 =1,55%

File : 2015_154_45710_a4_Module_On_Address_4.csv
0.25

T T
6/3/2015 12:41 PM

0.2

0,15

Current{a)

01 b PESk Power = 1,05 Walts

a i i i i
o 2 4 5] =] 10 12 14

Yaoltage (V)

n= Pout _ Vmpp x Impp _ 8.875618 x 0.1181539
Pin ExA 977.8 x 0,0671

x100=1,6 %

File : 2015_154_45795_a4_Module_On_address_4.csv
0.3 T T

T T T T
£/3/2015 12:43 PM
0.25 : :

0.2

0.15

Currentis)

01 | Peak Powet = 1,09 Watts

0 i i i i i i
0 2 4 5} 8 10 12 14
voltage ()

n= Pout _ Vmpp x Impp _ 8.852424 x 0.123291023
Pin ExA 975.2 x 0,0671

x 100 = 1,66 %
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File : 2015_154_45850_a4_Module_On_address_4.cav
0.3 T T

T T
6/3/2015 12:44 PM
025 ' :

0.2

Current()
]
=
o

01 i Peak Power = 1,14 Watts

a i i i i i i
1] 2 4 il g 10 12 14
Yoltage ()

= Pout _ Vmpp x Impp __ 9.238993 x 0.123291023
Pin ExA 974.7 x 0,0671

x100=1,74 %

File : 2015_154_46042_a4_Module_On_Address_4.csv
0.25 . .

T T
6/3/2015 12:47 PM

02k BRI

DA oo

Current(a)

Peak Power = 1,05 Watts :

0 i i i i i i i
1] 2 4 i] 2 hin} 12 14
Yoltage ()

n= Pout _ Vmpp x Impp _ 8.504512 x 0.123291023
Pin ExA 969.9 x 0,0671

x100=1,61%
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Module 8
Date: 3/6/2015 - Noon Measurement
Temperature Ambient: 30 °C

Fan OFF

Time PM Panel Temperature °C Efficiency %

12:38 50,7 13,17

12:39 50,3 13,19

12:41 50,2 13,26

12:43 49,4 13,27

12:44 49,2 13,3

12:47 48,8 13,24

Mean Temperature: 49,76 °C

File : 2015_154_45523_a8_Module_On_address_2.csv
0.7 T T

T
6/3/2015_12:38 P =
: Peak Power = 9.90 Watts

Current(a)

23
Yoltage (V)

n= Pout _ Vmpp x Impp _ 16.25908 x 0.608749449
Pin ExA 978.5 x 0,0768

x100=13,17 %
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File : 2015_154_45588_a8_Module_On_address_8.cov

0.7 T T T T
e : : ; 6/3/2015 12:30 PM —=—

06
Peak Power = 9.87 Wafts
05 e

0.4 e

Current(s)

0.3 e

01 e

25
Woltage (V)

_ Pout _ Vmpp x Impp _ 16.2204227 x 0.608749449
Pin ExA 974 x 0,0768

X100 =13,19 %

File : 2015_154_45716_a8_Module_On_Address_8.cov
0.7 T T

T
6/3/2015 12141 P ==

[T :
Peak Power = 9,97 Watts

04

Currernt{a)

03 e

02 e

0.1 -

235
Waltage (W)

Pout _ Vmpp x Impp _ 16.48329 x 0.6048966
Pin ExA 978.3 x 0,0768

x 100 = 13,26 %

File : 2015_154_45720_a2_Module_On_Address_g.csv
0.7 T T

T
6/3/2015 12:43 PM —=—

Peak Power = 9,93 Watts

0.3 -

Current(s)

0.2

0l

Waltage ()

n= Pout _ Vmpp x Impp _ 16.48329 x 0.602328
Pin ExA 973.7 x 0,0768

x 100 = 13,27 %
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0.7

File : 2015_154_45244_a8 Module_On_sAddress_2.cov

05k

Current(a)

(iRl .

ol

04

Pesk Power = 9,96 Watts

T
6/3/2015 12:44 PM —=—

10 15
Woltage(y)

Pout _ Vmpp x Impp _ 16.5683346 x 0.601043761

25

Pin

0.7

ExA

975.4 x 0,0768

X100 =13,3 %

File : 2015_154_46037_a22_Module_On_Address_2.csv

OF e

0.4

Current(a)

03

Dl e

Pask Power = 9.87 Watts

T
6/3/2015 12:47 P ——

n= Pout _ Vmpp x Impp _

1o 13
Yoltage (W)

16.4214382 x 0.601043761

20 25

Pin

ExA

970.6 x 0,0768

X100 = 13,24 %
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Module 3

Date: 3/6/2015 - Noon Measurement

Temperature Ambient: 30 °C

Fan OFF

Time PM

Panel Temperature °C

Efficiency %

12:38

55

12,57

12:40

54,9

12,57

12:42

54,4

12,72

12:47

53,4

12,65

12:48

53,2

12,65

12:49

53,1

12,61

Mean Temperature: 54 °C

File : 2015_154_45538_32_Module_On_Address_3.cev

0.7

T T T
6/3/2015 12:38 PM —=—
DU e e e T G ]
: : : : Peak Power =871 \Watls
05 [ e e T DO RS SR J
— : : : : : : : :
T T
= : :
= : :
il N N
5% H H
g B f : i
75 T O SO SN SO SR PRI S
1 1 1 1 |

1o 1z
woltage(v)

n= Pout _ Vmpp x Impp _ 14.9292841 x 0.5830638

Pin ExA

976.6 x 0,0709

239

20

x 100 =12,57 %




0.7

File : 2015_154_45609_a3_Module_On_address_3.csv

T T T T T T T T T
6/3/2015 12:40 PM —=—

Current(a)

0.2 -

0.4

[afc =

i PeakPower =8.71Watts N

Pout _ Vmpp x Impp _ 14.9370155 x 0.5830638

2 4 5] g 10 12 14 16 13 20
Yaltage ()

Pin

0.7

x 100 =12,57 %

ExA 977.3 x 0,0709

File : 2015_154_45751_a2_ Module_On_aAddress_3.csv

a5k

Currentis)

02

01 f

D

T T T
6/3/2015 12:42 PM ——

i PeakPower =873Wafts N

n=

Pout _ Vmpp x Impp _ 15.1148367 x 0.5779267

2 4 g g 10 12 14 16 18 20
Yoltage )

Pin

0.7

x 100 =12,72 %

ExA 975.9x 0,0703

File : 2015_154_46035_a2 Module_On_Address_3.csv

Currentia)

T T T
6/3/2015 12:47 PM —=—

| PeskPower =871Watts N

n= Pout _ Vmpp x Impp _ 15.1303 x 0.5753581

2 4 i] 2 hin} 1z 14 16 12 20 22
Yoltage (V)

Pin

x 100 =12,65 %

ExA 970.6 x 0,0709
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File : 2015_154_46106_s3_Module_On_address_3.csv

0.7 T T T T T T T T T T
_ _ . . . : 6/3/2015 12:48 PM ——

0.5 b Peak Power = BIDMAlS N

Currentia)

0 I 1 I I I I I I

] 2 4 il g 10 12 14 16 15 20
Woltage()

Pout _ Vmpp x Impp _ 15.400898 x 0.565083861

n=
Pin ExA 969.9 x 0,0709

x 100 =12,65 %

File : 2015_154_46177_a3_Module_on_address_3.csv

0.7 T T T T T T T T T
- - : : : §/3/2015 12:40 PM ——

05 L b Peak Power = 8.60 Watts

Y ) AU SR SRRSOV SUUNOROU: SUSIOUPRPRS JUSUSURIRIVE FOUUUSURUUIOE SUNSSORUUIS SUUROT. S SOIPRO

e SRR SN HURNUUNRNE SRR SUUURNUR USRS SOUUPRUNE SOOI OO

Currertis)

0 1 i i 1 i i i i i
0 2 4 =} =] 10 12 14 16 18
Woltage )

n= Pout _ Vmpp x Impp _ 15.0297918 x 0.5779267
Pin ExA 971.8 x 0,0709

x 100 =12,61 %
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Module 5
Date: 3/6/2015 - Noon Measurement
Temperature Ambient: 30 °C

Fan OFF

Time PM Panel Temperature °C Efficiency %

12:37 52 12,41

12:40 51,3 12,43

12:43 49,9 12,54

12:44 49,8 12,53

12:49 50 12,43

12:53 51 12,47

Mean Temperature: 50,66 °C

File : 2015_154_45464_aS_Module_On_address_S.cev
0.6 T T T

T
6/3/2015 12EFPM
| Peak Power = 9.15 Watts

Current(a)

25
Yoltage (V)

Pout Vm xIm 17.5424881 x 0.5214183
n= = PP Y PP — x 100 = 12,41 %

Pin ExA 974.7 x 0,0756
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File : 2015_154_45607_a5S_Maodule_On_address_5.csv

0.6 T T T T
: i 6/3/2015 1240 FM
;Peak Power = 9.18; Watts
0‘4 = : : —
=
g [T} A 4
3
02 .
01 .
o 1 1 1
a =1 10 15 25
Yoltagey)
_ Pout _ Vmpp x Impp _ 17.3569355 x 0.529123962 _
n=——= = x100=12,43 %
Pin ExA 976.8 x 0,0756
File : 2015_154_45821_a5_Module_On_Address_5.csv
0.6 T T T
" : 6/3/2015 12:43 P ——
: Peak Power = 9.2‘_! WWatts
D4 - . . =
z .
T P S S R S—
3
02 b 4
0.1 =
o Il 1 1
u] =1 10 15 29
voltagev)
_ Pout _ Vmpp x Impp _ 17.55022 x 0.5265554 _
n=——= = x 100 =12,54 %
Pin ExA 974.5 x 0,0756
File 1 2015_154_45202_a5_Modula_On_Address_S.cav
0.6 T T T
" ; 6/3/2015 12:44 P —=—
0.5 S S : -
| Peak Power = 9.22 Watts
04 b _
z
g 03 i
3
02 = -
0.1 .
0 1 1 |
u] 3 10 15 23

Yoltage ()

n= Pout _ Vmpp x Impp _ 17.557951 x 0.5252711
Pin ExA 972.8x 0,0756

x 100 =12,53 %
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Module 5-12:49 pm
250000
>
F 200000 ~
e
& 150000
Q \
a0 100000
2 \
S 50000
> \
0
oo oo AN NMNINANCOHCHST T OO O O N
O NI MO NCEHWMWOST T WHMWM OO OV O~
O LW MOASTANOMMORNNNNNNNKNENIMN
QO dHdANMmYT NI LN NN W
O 0O 000000000000 OO OoOOo
Current A
Pout _ Vmpp x Impp _ 17.6584587 x 0.5175654
=—= = x100=12,43%
Pin ExA 971.1 x 0,0756
Fil= : 2015_154_46392_a5_Module_On_address_S.csv
0.6 T T T T
: 6/3/2015 _12:53 Pl =
05 -
. Peak Power = 9,10 \Watts
z
5
[
0.2 =
u] | I |
u] =] 1 13
Yoltage
Pout _ Vmpp x Im 17.6661911 x 0.520134032
n= —— = PP TP = x 100 = 12,47 %
Pin ExA 974.2 x 0,0756

244

25



Module 4
Date: 3/6/2015 - Noon Measurement
Temperature Ambient: 30 °C

Speed 1

Time PM Panel Temperature °C Efficiency %

13:00 49,4 1,72

13:02 48,1 1,75

13:03 48,7 1,66

13:05 47,9 1,78

13:06 47,8 1,81

13:11 48,2 1,7

Mean Temperature: 48,35 °C

File : 2015_154_46855_a4_Module_On_address_4.cav
0.3 T T T T T

T T
£/3/2015 1:00 PM ——

Current(a)

: " Peak Power = 1,12 Watts

Yoltage(v)

n= Pout _ Vmpp x Impp _ 8.891081 x 0.125859588
Pin ExA 968.7 x 0,0671

x100=1,72 %
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0.3

File : 2015_154_46925_a4_Module_On_Address_4.cov

0.25

0.2

Current(a)

0.1

0.05

015 -

. Peak Power = 1.14 Watts

T T
6/3/2015 1:02 PM ——

n= Pout _ Vmpp x Impp _ 9.030245 x 0.125859588

6 8 10 12 14 16
Voltage(v)

Pin

0.25

ExA

x100=1,75%

968.5 x 0,0671

File : 2015_154_46995_a4_Module_On_address_4.csv

02k

Currentia)

015 -

(R .

Peak Power = 1.09 Watﬁa

T T
6/3/2015 1:03 PM ——

n= Pout _ Vmpp x Impp _ 8.65914 x 0.125859588

[} a8 10 12 14 16
Yoltage (W)

Pin

0.3

ExA

x 100 =1,66 %

974.5 x 0,0671

File : 2015_154_47134_a4_Module_On_Address_4.csv

0.25

=

0,15

CLrrentia)

01

0.05 —

© Peak Power = 1,16 \atts

T T T T T
B6/3/2015 1:05 PM —=—

n= Pout _ Vmpp x Impp _ 9.045708 x 0.128428146

3] =] 10 1z 14 16
Yoltage ()

Pin

ExA

x100=1,78 %

967.5 x 0,0671

246



File : 2015_154_47186_a4_Module_On_asddress_4.csv

0.3 T T T T T T T
: : : : 6/3/2015 1:06 PM —=—
0.25 B
0.2 B
z
§ 015 E
a : : :
Peak Power = 1,13 Watts :
01 J
a i i i i i i
il 2 4 6 g 10 12 14 16
Yoltage ()
Pout _ Vmpp x Impp _ 9.579173 x 0.123291023
=— = x100=1,81%
Pin Ex A 969.7 x 0,0671
File : 2015_154_47423_a4_Module_On_Address_4.cav
0.25 T T T T T T T
: 6/3/2015 1:11PM —e—
02 - B
g 015F q
5 : : : :
= ‘Peak Power = 1,10 Watts ;
0.05 b
o i i i i i i i
i 2 4 3 ] 10 12 14 16
Yoltage (V)
_ Pout _ Vmpp x Impp _ 9.300843 x 0.1181539 _
n=——= = x100=1,7%
Pin ExA 961.8 x 0,0671
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Module 8

Date: 3/6/2015 - Noon Measurement

Temperature Ambient: 30 °C

Speed 1

Time PM

Panel Temperature °C Efficiency %

13:01

47,9 13,3

13:02

47,5 13,33

13:04

47,3 13,33

13:05

47,2 13,34

13:09

47,8 13,28

13:11

47,6 13,3

Mean Temperature: 47,55 °C

File : 2015_154_46222_a2_Module_On_Address_S.csv

0.7 T

Currentia)

% O OSSN SO SO

T
6/3/2015 1:01PM —=—

Paak Power = 9.94 \Watts

n= Pout _ Vmpp x Impp _

10 13
Yoltage )

]

16.4987526 x 0.602328

Pin ExA

x100=13,3%

973.5x0,0768
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File : 2015_154_46947_aS_Maodule_On_address_8.csv

07 T T

Peak Power = 9,96 Watts
05 b

Od b

Current()

02k

D1

T
6/3/2015 1:02 PM ——

Yoltagey)

Pout _ Vmpp x Impp _ 16.576067 x 0.601043761
Pin ExA 972.6 x 0,0768

File : 2015_154_47076_aS_Module_On_address_8.cev

07 T T T
| : : £/3/2015 1:04 PM ——

Peak Power = 9,93 \Watts
T2 T

03

Current(a)

0z b

voltage (V)

Pout _ Vmpp x Impp _ 16.6611118 x 0.5971909
Pin ExA 971.6 x 0,0768

File : 2015_154_47140_a8_Module_On_address_2.csv

23

25

x 100 = 13,33 %

x 100 = 13,33 %

0.7 T T

: Peak Power = 9,92 Watts
LG b e,

Current(s)

T
6/3/2015 1:05PM ==

R SRR T SOOI

Yoltage (V)

n= Pout _ Vmpp x Impp _ 16.4987526 x 0.601043761
Pin ExA 968 x 0,0768

249
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x 100 = 13,34 %



File : 2015_154_47398_a8_Module_On_address_8.cav
0.7 T T T

T
£/3/2015 1:00 PM —e—
R ...l

: Peak Power = 9,80 Watts
05 b T TR T

—

L 04 1
=

T : : :

a3 . d : : d

23
‘oltage ()

Pout _ Vmpp x Impp _ 16.4137077 x 0.5971909
Pin ExA 960.4 x 0,0768

X 100 = 13,28 %

File ; 2015_154_47463_as_Module_On_Address_8 csv

0.7 T T T
: : £/3/2015 1:11 Ph —=—
OB ; i
Peak Power = 9.79 \Watts
05 k- i
=AYl RPN, 4
c
z
8 o3 b i
0.2 o
01 o
u] 1 1 |

Woltage vy

_ Pout _ Vmpp x Impp _ 16.4214382 x 0.5959066
Pin ExA 959 x 0,0768

n x 100 =13,3 %

250



Module 3
Date: 3/6/2015 - Noon Measurement
Temperature Ambient: 30 °C

Speed 1

Time PM Panel Temperature °C Efficiency %

13:01 50,3 12,8

13:02 49,8 12,8

13:09 48,6 12,81

13:10 48,7 13

13:12 48,3 12,84

13:14 48,3 12,84

Mean Temperature: 49 °C

File : 2015_154_46292_a3_Module_On_address_3.csv
0.7 T T

T
6/3/2015 1:01 PM ==

g b Peak Pawer =2i83Watts | N

Current(a)

Yoltage (V)

n= Pout _ Vmpp x Impp _ 15.3467779 x 0.5753581
Pin ExA 972.3 x 0,0709

x100=12,8 %

251




0.7

File : 2015_154_46963_a3_Module_On_address_3.csv

T T T T
: : 6/3/2015 1:02 PM —=—

0.6 -

Current(a)

0.2 oo

Ol s

O e

O3 s

.. PeskPower =880 Watts |

Pout _ Vmpp x Impp _ 15.331315x 0.574073851

Yoltage(v)

Pin

0.7

x100=12,8%

ExA 969.5 x 0,0709

File : 2015_154_47389_a3_Module_On_address_3.csv

T T T T
£/3/2015 1:09 PM ——

Currentis;)

0.3 -

7 T 5SS S, SR

_ PeakPower =879 Watts N

n=

Pout _ Vmpp x Impp _ 15.2153444 x 0.5779267

VoltageV)

Pin

0.7

x 100 =12,81 %

ExA 967.3 x 0,0709

File : 2015_154_47460_a3_Module_On_Address_3.csv

T T T
£/3/2015 1:10 P —=—

06 -

Current(a)

02k

0ifF-

03k

Paak Power = 8,75 Watts

voltage ()

n= Pout _ Vmpp x Impp _ 15.3081217 x 0.571505249

Pin

X100 =13 %

ExA 959.7 x 0,0709

252



File : 2015_154_475321_a3_Module_On_address_3.cav

07

Current(a)

oo Peak Power = 2,80 \atks

T
6/3/2015 1:12 PM —=—

10 15

valtagev)

Pout _ Vmpp x Impp _ 15.5787191 x 0.565083861

20

25

X100 =12,84 %

Pin ExA 966.6 x 0,0709
Module 3 - 13:14 pm

250000

>

S 200000 —_—

o

& 150000 \\

%100000 \

8

S 50000

>
0 \
M O <t N < 00 O N < L N N N T Oom
O O NN O O & 9 0O 4 &N O 1n OO O
O M O O M N o 1IN O O M O 0 N N
O O O d d 4 N N N N < 10 i W W O
D= R = B I = I = A= T = T = T~ = = S ==

Current A

n= Pout _ Vmpp x Impp _ 15.3931665 x 0.570221

Pin

ExA

963 x 0,0709

x 100 =12,84 %

253




Module 5

Date: 3/6/2015 - Noon Measurement

Temperature Ambient: 30 °C

Speed 1
Time PM Panel Temperature °C Efficiency %
13:01 50 12,5
13:02 49,4 12,53
13:05 48,9 12,53
13:06 48,9 12,53
13:14 50,2 12,41
13:15 50,7 12,33

Mean Temperature: 49,68 °C

File : 2015_154_46290_a5S_Module_On_address_S.csv

0.6 T T T T
- 6/3/2015_ 1:01 PM ==
| Pesk Power = 9,18 Watts
=]
[u}
0.2 - —
D 1 1 1
u] 5 10 15
Yaoltage (V)

n= Pout _ Vmpp x Impp _ 17.8285484 x 0.5149969

Pin ExA

971.8x 0,0756

254

25

x100=12,5%




n

Current(s)
o
()
T

Current(a)
o
(o)
T

0.6

File ; 2015_154_46061_aS_Module_On_Address_S.csv

Current(a)
o
o
T

T
6/3/2015 1:02 PM ——

| Peak Power = 9,18 Watts

Pout _ Vmpp x Impp _ 17.8285484 x 0.5149969

25
Voltage V)

Pin

x 100 =12,53 %

ExA 969 x 0,0756

File ; 2015_154_47104_aS_Module_On_Address_S.csv

0.6

T
6/3/2015 105 P ——

| Peak Power = 5,10 Watts

Pout _ Vmpp x Impp _ 17.8904 x 0.5137126

25
Woltage)

Pin

0.6

x100=12,53 %

ExA 969.5 x 0,0756

File : 2015_154_47175_a5_Module_On_address_5.cav

05 -

0.4 -

o1l

T
£/3/2015 1:06 PM —=—

| Pesk Power = 5,18 \Watts

_ Pout _ Vmpp x Impp _ 17.8285484 x 0.5149969

23
Woltage(vy

Pin

x 100 =12,53 %

ExA 968.7 x 0,0756

255



0.6

File : 2015_154_47674_a5_Module_On_aAddress_S.csv

Current(a)

T T T T
: 6/3/2015 1:14 PM —=—
© Peak Power = 9.04 Watts
0.2 —
0 i i i

n=

Pout _

25
Yoltage(v)

Vmpp x Impp _ 17.72804 x 0.509859741

Pin

06

x 100 =12,41 %

ExA 962.8 x 0,0756

File : 2015_154_47746_a5_Module_On_aAddress_S.csv

Current(a)

T
6/3/2015 115 PM ——

| Peak Power = 5,99 \Watts

_ Pout _

25
Waoltage V)

Vmpp x Impp _ 17.5966072 x 0.511144042

Pin

x 100 =12,33 %

ExA 964.2 x 0,0756

256



Module 4

Date: 3/6/2015 - Noon Measurement

Temperature Ambient: 30 °C

Speed 2
Time PM Panel Temperature °C Efficiency %
13:21 47,6 1,72
13:23 48,8 1,72
13:26 48,2 1,82
13:27 48,4 1,82
13:28 48,2 1,8
13:30 47 1,8

Mean Temperature: 48,03 °C

File : 2015_154_42116_a4_Module_On_address_4.csv

0.23 T T T T T T
- - - 6/3/2015 1:21 PM ——
@DlS U O SR S
= : : "
o : : :
5 : :Peak Power = 1,11 Watts
e T OSSO SOU OO OUS SO SOTORRROOE SO SRR
o i i i i i i
u] 2 4 5] g 10 12 14 16
Yoltage ()

n= Pout _ Vmpp x Impp _ 8.852424 x 0.125859588

Pin ExA

960.6 x 0,0671

257

x100=1,72 %




File : 2015_154_48185_a4_Module_On_address_d.csy

0.25 T T T T T T
£/3/2015 1:23 PM —=—
0.2 —
@ 0.15 =
P
iy
o : : : :
n] : . Peak Power = 1,11 Watts .
0.05 : e
o i i i i i
] 2 4 5] 8 10 12 14 16
Yaoltage (v

(= Pout _ Vmpp x Impp _ 8.976126 x 0123291023

Pin ExA

957.1x 0,0671

Filz : 2015_154_42360_a4_Module_On_address_d.cev

0.2 T T

x100=1,72%

0.25

0.2 TN

0.15

Current(s)

0.1

Peak Power = 1.17 Watts

T T
5/3/2015 1:26 PM —=—

n= Pout _ Vmpp x Impp _ 9.22353 x 0.127143875

g 10
Yaoltage (V)

1z

Pin ExA

955.2 x 0,0671

x 100

File : 2015_154_42430_a4_Module_On_address_4.csv

0.3 T

14 16

=1,82%

0.25

0.z

0.15

Currentia)

o1

| Peak Power = 1,17 Watts

T T
£/3/2015 1:27 PM —e—

g 10
Woltage(v)

12

n= Pout _ Vmpp x Impp _ 8.937469 x 0.130996719

Pin ExA

954 x 0,0671

x 100

258

14 16

=1,82%



File : 2015_154_48500_a4_Module_On_address_4.cav
0.3 T T

T T T T
- £/3/2015 1:28 PM —=—

0.25

0.2

0.13

Current()

| Peak Power = 1.15 \Watts

a i i i i i i
1] 2 4 il g 10 12 14 16
Yoltage ()

= Pout _ Vmpp x Impp __ 8.852424 x 0.129712433
Pin ExA 952.3 x 0,0671

x100=1,8 %

File : 2015_154_48604_a4_Module_On_Address_4.csv
0.3 T T

T T T T T
- - £/3/2015 1:30 PM —=—

0.25

0.2

0.15

Current(a)

01 ¢ Peak Power = 1,16 \Watts "

0 i i i i i
u] 2 4 5] g 10 12 14 16
Yoltage(v)

n= Pout _ Vmpp x Impp _ 9.030245 x 0.129712433
Pin ExA 956.6 x 0,0671

x100=1,8%

259



Module 8

Date: 3/6/2015 - Noon Measurement

Temperature Ambient: 30 °C

Speed 2

Time PM

Panel Temperature °C

Efficiency %

13:22

47,2

13,26

13:25

47,4

13,27

13:26

47,4

13,24

13:27

47

13,24

13:30

47,2

13,26

13:31

47,1

13,27

Mean Temperature: 47,21 °C

0.7

Filz : 2015_154_42156_32_Module_On_address_S.csv

T
B/3/2015 1:22 FM —=—

Peak Power = 0.72 Watts
os b J
O O SRR SOOI SRR, SUUUE SO

Currentis)

n= Pout _ Vmpp x Impp _ 16.382782 x 0.5933381

10 13
Yaltage )

Pin ExA

954.4 x 0,0768

260

23

x 100 = 13,26 %




File : 2015_154_48350_a8_Module_On_address_8.csv
0.7 T T T

T
6/3/2013 1125 PM —=—

06 -

L PeskPower =0Q.72Watts N

0.4

Current(a)

[afc =

0.2 -

Yaltage ()

n= Pout _ Vmpp x Impp _ 16.6997681 x 0.58177954
Pin ExA 953.7 x 0,0768

x 100 = 13,27 %

File : 2015_154_42414_a8 Module_On_aAddress_8.csv
0.7 T T

T
6/3/2015 1:26 PM —=—

Peak Power = 9,72 Watts
Qs b

(17T R

Currentis)

D2k

01 fFs

Yoltage )

Pout _ Vmpp x Impp _ 16.5296783 x 0.5882009
Pin ExA 955.9x 0,0768

X100 =13,24 %

File : 2015_154_42479_a3_Moduls_On_address_S.csv
0.7 T T T

T
8/3/2015 1:27 PM ——

O oo
D5 |

Y7 ISR RS ;

Current(s)

oY U e 5

DL o . B

vaoltaged)

n= Pout _ Vmpp x Impp _ 16.36732 x 0.5933381
Pin ExA 954.9x 0,0768

x 100 = 13,24 %

261



0.7

File :

2015_154_48608_as8_Module_On_Address_B.csv

Currentia)

T
6f3f2015_ 1:30 PN =

Peak Power = 9.68 Watts :

_ Pout

_ Vmpp x Impp _ 16.4600964 x 0.5882009

10
Yoltage (V)

15

Pin

0.7

ExA

950.4 x 0,0768

X 100

=13,26 %

File : 2015_154_48672_a8_Module_On_address_8.csv

25

Current(a)

_Peak Power = Q.70 Watts )

T
6/3/2015 1:31 PM —=—

n= Pout _ Vmpp x Impp _ 16.8312016 x 0.5766424

10
Woltage (W)

15

Pin

ExA

951.3 x 0,0768

X 100

262

20

=13,27%

23



Module 3

Date: 3/6/2015 - Noon Measurement

Temperature Ambient: 30 °C

Speed 2

Time PM Panel Temperature °C

Efficiency %

13:22

47,5

12,85

13:24

41,7

12,83

13:26

47,6

12,87

13:27

47,5

12,83

13:28

47,4

12,86

13:35

46,9

12,88

Mean Temperature: 47,43 °C

File : 2015_154_42170_a3_Module_On_address_3.csv

0.7 T T

Current(a)

T
6/3/2015 1:22 PM —=—

DS oo Poak POWer = BT Wats Mg

n= Pout _ Vmpp x Impp _ 15.5555248 x 0.5599467

Yoltage (V)

Pin ExA

955.6 x 0,0709

263

25

x 100 =12,85%




0.7

File : 2015_154_48241_a3_Module_On_aAddress_3.csv

T
6/3/2015 1:24 P ——

OG-

05

0.3

Current(a)

02

DL

.. PeakPower = BISWatts %

Pout _ Vmpp x Impp _ 15.4472857 x 0.566368163

10 15 20 25
Voltage(y)

Pin

0.7

ExA

x 100 = 12,83 %

961.4 x 0,0709

File : 2015_154_48383_a3_Module_On_Address_3.csv

T
6/3/2015 1:26 PM ——

06 T

05

Currentia)

0.2

Peak Power = 8,73 Watts |

O b

DL e

Pout _ Vmpp x Impp _ 15.4472857 x 0.565083861

10 15 20 25
Woltage (V)

Pin

0.7

ExA

x 100 =12,87 %

956.1 x 0,0709

File : 2015_154_48454_a3_Module_On_address_3.csv

T T
£/3/2015 1:27 P ——

Currentis)

- Peak Fower = 8,68 Watts |
S 5RO U PRSRSTS FURPRROTS. WRRRS

n= Pout _ Vmpp x Impp _ 15.5091372 x 0.5599467

10 15 20 23
Voltage)

Pin

ExA

x 100 =12,83 %

953.7 x 0,0709

264



0.7

File : 2015_154_48526_a3_Module_On_address_3.cov

CLrrentis)

oo Paak-Power = 8,69 Watts:

T
6/3/2015 1:28 P —=—

S Ot SO SRSRO TS SOOI, SO SO

Pout

_ Vmpp x Impp _ 15.6560335 x 0.55480963

10 15
Yoltage )

Pin

0.7

ExA

952.8 x 0,0709

x 100

20

12,86 %

File : 2015_154_483952_a3_Module_On_address_3.csv

23

R =as

CLrrentis)

e 'PEEIk'F:DWET’ =839 Watts:

T
6/3/2015 1:35 P —=—

S S OSSO RROS ST, STRROROOS ST TSS

10 15
Woltage )

n= Pout _ Vmpp x Impp _ 15.594182 x 0.5509568

Pin

ExA

940.1 x 0,0709

x 100

265

20

=12,88 %

25



Module 5

Date: 3/6/2015 - Noon Measurement

Temperature Ambient: 30 °C

Speed 2
Time PM Panel Temperature °C Efficiency %
13:22 49,6 12,41
13:23 49,7 12,37
13:26 49,9 12,38
13:27 50 12,36
13:28 50 12,38
13:31 49,3 12,46

Mean Temperature: 49,75 °C

File : 2015_154_48162_aS_Module_On_address_S.csv

0.6 T T T T
; 6/3/2015_ 122 PM ———
‘Peak Power = 3.97 \Watts
5
5]
0.2~ -
n] 1 1 1
u] 5 10 15
Yaoltage (V)

n= Pout _ Vmpp x Impp _ 17.3723984 x 0.5162812

Pin ExA

955.4x 0,0756

266

25

x100=12,41 %




File : 2015_154_48239_a5_Module_On_Address_S.csv
0.6

T
6/3/2015 1:23 PM —=—

Peak Power = 8,99 Watts

Current(a)
o
wr
T

Q1 e

Waltage (W)

Pout _ Vmpp x Impp _ 17.364666 x 0.5175654

n=— x 100 = 12,37 %
Pin ExA 960.6 x 0,0756
File : 2015_154_48382_a5_Module_On_Address_S.csv
06 T
6/3/2015 1:26 PM —=—
Peak Power = 8,93 Watts
04 b 4
=z
E 03 =
B
02 b 4
O 4
o Il Il Il
a 5 10 15 25
Woltage (V)
_ Pout _ Vmpp x Impp _ 17.6507282 x 0.5072912 _
n=——= = x 100 = 12,38 %
Pin ExA 956.3 x 0,0756
File : 2015_15¢_48453_a5_Module_On_address_S.csv
0.6 T T T
H : 6/3/2015 1:27 FM —e—
0.5 ; : =
| Peak Power = 8.93 Watts
04+ . -
z
5 03 il
3
ozl 4
a1k 4
o 1 1 |
u] 5 10 15 23

Waoltagedy)

n= Pout _ Vmpp x Impp _ 17.8672066 x 0.4995855
Pin ExA 955.6 x 0,0756

x 100 = 12,36 %

267



06

File : 2015_154_48525_a5_Module_On_Address_S.csv

Current(s)

T T T
B/3/2015 1:28 PM —e—
: Peak Power = 8.92 Watts
0.4 e
a i i i

Pout _ Vmpp x Impp _ 17.5888767 x 0.5072912

Yoltage

Pin

x 100 = 12,38 %

ExA 952.8 x 0,0756

File : 2015_154_48667 _a5_Module_On_address_S.csy

0.6

Oudh oo

Current(s)

02 oo

O oo

O3 oo

T T T

; : 6/3/2015 1:31 PM —=—
\ Pesk Power = 5,99 Watts

i i i

n= Pout _ Vmpp x Impp _ 17.8130875 x 0.504722655

25
Yoltage(vy

Pin

x 100 = 12,46 %

ExA 954.2 x 0,0756

268



Module 4
Date: 3/6/2015 - Noon Measurement

Temperature Ambient: 30 °C

Speed 3
Time PM Panel Temperature °C Efficiency %
13:42 46,9 1,9
13:43 45,5 1,9
13:44 45,2 1,8
13:47 45,9 1,77
13:48 45,4 1,9
13:49 44,7 1,9

Mean Temperature: 45,6 °C

File : 2015_154_49359_z4_Module_On_asddress_d.csv
0.3 T T T T T

T T
B/3/2015 1:42 PM ——

Current(a)
[}
=
o

" Peak Power = 1.20 Watts ;

Woltaged)

n= Pout _ Vmpp x Impp _ 9.370426 x 0.128428146
Pin ExA 940.6 x 0,0671

x100=1,9%

269




File : 2015_134_49429_a4_Module_On_address_4.csv

0.3 T T T T T
0.25
0.2

0.15

Current(a)

o1 Paak Power = 1.20 Watts

005 | e

T T
6/3/2015 143 PM —=—

. ; ; ; ;
0 2 4 6 B8 10 12 14 16
Woltage (v
Pout _ Vmpp xImpp _ 9.811114 x 0.122006744
n= = = x100=1,9%

Pin ExA 942.5 x 0,0671

File : 2015_154_49499_a4_Module_On_Address_4.csv

Pin ExA 939.7 x 0,0671

270

0.3 T T
£/3/2015 1:44 PM ——
0,25 Wi Ot BN SR SO BT 4
2 oo N 4
z
‘EJ TR =T O TR P St SO TS SO R SR 4
3
01 _Peak Power = 113 Watts ™, 4
e o U OSSPSR SO OSSN PR S SRTORO .. S 4
D Il Il Il Il
0 2 4 6 8 10 12 14 16
Woltage (V)
Pout _ Vmpp x Impp _ 9.293112 x 0.122006744
n=——= = x100=1,8%
Pin ExA 935.4 x 0,0671
File : 2015_154_49629_a4_Module_On_Address_4.csv
0.3 T T T T T T T
: : : : 6/3/2015 1:47 PM —=—
025 4 : 1
0.2 4
=
T 015 E
 Peak Power = 1,12 Watts :
o1 i
e <1 O U PRSP SO (OO P SETPS i
; : : : : : |
0 2 4 5 8 10 12 14 16
Yoltage (V)
_ Pout _ Vmpp xImpp _ 9.076633 x 0.123291023 _
n= = = x100=1,77%



0.3

0.23

0.2

0.15

Current{s)

01

0.03

File :

2015_154_49703_a4_Module_On_address_4.csv

| Pesk Power = 1,19 \Watts

T T T T
: 6,.-'3,.-’_2015 148 PM ==

n= Pout _ Vmpp x Impp _ 9.161678 x 0.129712433

5] =] 10 12 14 16
Voltage )

Pin

0.3

ExA

File :

x100=1,9%

929.9x 0,0671

2015_154_49775_a4_Module_On_address_4.csv

0.23

02

0.15

Current{s)

01

QOGS | S

Peak Powar = 1,18 wats:

T T T T
: 6,.-“3,.'“_2015 1:49 M ==

n= Pout _ Vmpp x Impp _ 8.705527 x 0.136133835

=] a 10 1z 14 16
Voltage )

Pin

ExA

x100=1,9%

927.5x0,0671

271



Module 8

Date: 3/6/2015 - Noon Measurement

Temperature Ambient: 30 °C

Speed 3

Time PM

Panel Temperature °C Efficiency %

13:42

46,7 13,25

13:43

46,6 13,3

13:46

46,5 13,28

13:47

46,6 13,3

13:48

46,3 13,34

13:50

45,6 13,33

Mean Temperature: 46,38 °C

File : 2015_154_49336_a2_Module_On_aAddress_2.csv

0.7

T
6/3/2015 1:42 PM —=—

Current(a)

5O USROS SUUT USSR EO SRS

08 X

PeakPower =953 Walts N

_ Pout _ Vmpp x Impp _ 16.3132 x 0.5843481

10 15 20 23
Woltage(v)

n -
Pin ExA

x 100 =13,25 %

936.1x 0,0768

272




0.7

File : 2015_134_49400_a8_Module_On_sddress_g.csv

T T T T
: : 6]3,."2015_ 1:43 Pl ——

0.4 -

Currentia)

... PeakPower =850 Watts N

Pout _ Vmpp x Impp _ 16.5219479 x 0.580495238

Yoltage (V)

Pin

0.7

X100 =13,3 %

ExA 939.4 x 0,0768

File : 2015_154_49594_a8_Module_On_address_8.csv

T T T T
: 6,."3,."2U15_ 1:46 PM =

0.5 -

04 -

Current(a)

0.2 oo

O3 s

Peak Power = 9.56 Watts

n=

Pout _ Vmpp x Impp _ 16.506485 x 0.579210937

Yoltage (V)

Pin

0.7

x 100 = 13,28 %

ExA 937 x 0,0768

File : 2015_154_49658_a8_Module_On_address_8.csv

T T T
£/3/2015 1:47 P —e—

06 -

05

Current(a)

0z

[

03 -

Peak Power = 9.51 Watts

Yoltage(y)

n= Pout _ Vmpp x Impp _ 16.6379185 x 0.571505249

Pin

x 100 =13,3 %

ExA 930.6 x 0,0768

273



File : 2015_154_49722_a8_Module_On_Address_B.csv

0.7 T

R SR

Current(a)

T
£/3/2015 1:48 PM ——

.. PeskPower =9.52Watts. N

n= Pout _ Vmpp x Impp _ 16.7770824 x 0.5676524

10
Yoltage )

15

Pin ExA

928.9x0,0768

x 100

20

=13,34 %

File : 2015_154_49251_aS_Module_On_Address_S.csv

25

0.7 T

0.6

Current(a)

T
6/3/2015 1:50PM —=—

. PéakPuwer..:g,SS.Waﬁg . T .

10
Yoltage )

15

n= Pout _ Vmpp x Impp _ 16.3518562 x 0.5843481

Pin ExA

932.3x0,0768

X 100
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20

=13,33%

23



Module 3
Date: 3/6/2015 - Noon Measurement
Temperature Ambient: 30 °C

Speed 3

Time PM Panel Temperature °C Efficiency %

13:42 46,1 12,88

13:43 46,2 13

13:44 46,1 12,91

13:47 46 12,88

13:48 45,8 12,88

13:49 45,8 13,33

Mean Temperature: 46 °C

File : 2015_154_49342_a3_Module_On_address_3.cav
0.7 T T T

T
6/3/2015 1:42 M ——

0.6

05 o S Pl Pl = BB WA N

Current(a)

Yoltage(v)

n= Pout _ Vmpp x Impp _ 15.6869583 x 0.547103941
Pin ExA 938.9x 0,0709

x 100 = 12,88 %

275




n=

n

Current(a)

Current(a)

Current(a)

0.7

File : 2015_154_49414_a33_Module_On_Address_3.csv

0.6 S

05 e

02

Dl e

03 e

© 7 Peak Power =8.60 Wiatts

T
6/3/2015 1:43 P ——

Pout _ Vmpp x Impp _ 15.7951975 x 0.544535339

Woltage ()

Pin

0.7

ExA 940.1 x 0,0709

File : 2015_154_49486_23_Module_On_address_3.cev

25

X100 =13 %

0.6

05

0.2 -

03k

" 'Pealkl Powier = B.56Watks

T
6/3/2015 1:44 P —=—

Pout _ Vmpp x Impp _ 15.6869583 x 0.54581964

woltage(v)

Pin

0.7

ExA 934.6 x 0,0709

File : 2015_154_49628_a3_Module_On_Address_3.csv

25

x100=12,91 %

0.5

05 -

02k

0ifF-

Peak Fower = 8,57 Watts

T
6/3/2015 1:47 P —=—

_ Pout _ Vmpp x Impp _ 15.5864506 x 0.5496725

voltage ()

Pin

ExA 938.2 x 0,0709
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25

x 100 = 12,88 %



07

File : 2015_154_49699_32_Module_On_Address_3.csv

T T T
: 6/3/2015 1:48 PM —=—

0.6

Current{a)

05 b 'E"""""Péék'P'o{.{aér":e'.SQWét'&;;' 4
0.4 .

n=

Pout _ Vmpp x Impp _ 15.7951975 x 0.539398253

Woltage ()

Pin

07

X 100 = 12,88 %

ExA 932.5x 0,0709

File : 2015_154_49770_a3_Module_On_aAddress_3.csv

T T T T
: : 6/3/2015 1:49 PM ——

0.6

Current(s)

T 0 U OO, YU SO

"Peak Power ='B.54 Watts

_ Pout _

Yoltage(v)

Vmpp x Impp _ 16.3518562 x 0.5843481

Pin

x 100 = 13,33 %

ExA 932.3x0,0768
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Module 5

Date: 3/6/2015 - Noon Measurement

Temperature Ambient: 30 °C

Speed 3
Time PM Panel Temperature °C Efficiency %
13:43 49,3 12,4
13:44 48,9 12,38
13:47 48,9 12,41
13:48 48,5 12,4
13:49 48,2 12,41
13:51 48,2 12,34

Mean Temperature: 48,66 °C

File : 2015_154_49411_a5_Module_On_address_S.csv

0.6 ;

Current(a)
o
w
T

T
6/3/2015 1:43 Pl —=—

i Peak Power = B,80 Watts

n= Pout _ Vmpp x Impp _

10 15 20 25
Yoltage (V)

17.6661911 x 0.4983012

Pin ExA

x100=12,4 %

939.2x 0,0756
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File : 2015_154_49483_a5_Maodule_On_address_5.csv

0.6 T T T
: 6,“3,’2015_ 1:44 PM —=—
. : _ : i
\ Peak Power = 8.74 Watts
= ;
B 03 -
;
0z |- .
o1l ]
o I 1 1
a =1 10 15 20 25
Yoltagey)
_ Pout _ Vmpp x Impp _ 17.9135952 x 0.488026977 _
n=——= = x 100 = 12,38 %
Pin ExA 933.5x 0,0756
File : 2015_154_49625_s5_Module_On_address_5.cev
0.6 T T T T
: : £/3/2015 1:47 PM ——
D‘S B . . . B
| Peak Power = 8,81 Watts
[ . H —

Currentia)
o
L)
T

D2k

01

10 15 20 25
Yoltage (V)

Pin

0.6

Pout _ Vmpp x Impp _ 17.7666988 x 0.495732665

ExA

x 100 =12,41 %

938.5x 0,0756

File : 2015_154_49697_a5_Module_On_address_S.csv

T T T
6/3/2015 1:48 Pl —=—

Current(a)
o
w
T

. Peak Power = B.74 \atts

n= Pout _ Vmpp x Impp _

10 15 20 25
Yoltage (V)

18.06049 x 0.484174132

Pin

ExA

x100=12,4 %

931.8 x 0,0756
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0.6

File : 2015_154_49768_a5_Module_On_address_S.csy

0.5 oo

Current(s)

02 oo

O oo

O3 oo

T
£/3/2015 1:49FM —=—

| Peak Power = 8.73 Watts

n=

Pout _ Vmpp x Impp _ 17.7048473 x 0.4931641

Yoltage(vy

Pin

0.5

x100=12,41 %

ExA 929.9x 0,0756

File 1 2015_154_49911_aS_Module_On_Address_S.csv

05 -

04 -

Currert{s)

0.2 -

03k

T
6/3/2015 1:51 PM —=—

" Peak Power = B.69 Watts

Yoltage ()

n= Pout _ Vmpp x Impp _ 17.8594742 x 0.486742675

Pin

x 100 =12,34 %

ExA 930.8 x 0,0756
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Module 4
Date: 3/6/2015 — Afternoon Measurement
Temperature Ambient: 23 °C

Fan OFF

Time PM Panel Temperature °C Efficiency %

16:57 31,9 2,63

16:58 31,3 2,57

17:00 31,4 2,56

17:02 31,4 2,61

17:03 31,2 2,6

17:04 31,2 2,59

Mean Temperature: 31,4 °C

File ; 2015_154_61037_a4_Module_On_address_4.csv
0,16 T T

T T T T T
- - 6/3/2015 4:57 PM ——

D|12 e

0.08 b PEAR POwEr = DBTWAtts TN

Currentia)

Woltage )

Pout Vm xIm 8.589557 x 0.09375255
n= = PP Y PP x 100 = 2,63 %

Pin ExA 459 x 0,0671
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0.16

File : 2015_154_61107_a4_Module_On_address_4.csv

0.14

012

01

Current()

0,04 |

T T T T T T
6]3,."_2015 4:38 PM —=—

. Peak Power = 0,79 Mdats . e

Pout _

Yoltaged)

Vmpp x Impp _ 8.713259 x 0.09118398

Pin

0.16

x100=2,57%

ExA 456.6 x 0,0671

File : 2015_154_61211_a4_Module_On_sddress_4.cav

0.14

DA b S

Currentia)

) U 0 OO SOOI S SO

pog k- -

T T T T T T T
: : : : £/3/2015 5:00 PM —=—

n=

Pout _

2 4 & a 10 12 14 16
Yoltage (W)

Vmpp x Impp _ 8.844692 x 0.08733114

Pin

0.16

x 100 =2,56 %

ExA 447.5x 0,0671

File : 2015_154_61351_a4_Module_On_aAddress_4.csv

Currertis)
o
=
o
T

T T T T T T T
) : : : : 6/3/2015 5:02 PM =
0.12 B
01 B
Peak Pawer = 0.77 Watts
R e T RLTETETPERPRPY PERPR .
0.04 - B
o U O PR S S N ORY .
0 i i i i i

2 4 5} 8 10 12 14 16
Yoltage )

n= Pout _ Vmpp x Impp _ 9.532784 x 0.08090974

Pin

x100=2,61%

ExA 438.9x0,0671
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File : 2015_154_61420_a4_Module_On_Address_4.csv

01

Current(a)
o
(]
o
T

" Peak Power = 0,76 Watts

T T
6/3/_2015 503 PM ——

Pout

_ Vmpp x Impp _ 9.293112 x 0.0821940154

4 =] 3
Waltage ()

10 12 14

Pin

0.16

ExA

435.1x0,0671

x100=2,6 %

File : 2015_154_61490_a4_Module_On_aAddress_4.csv

16

0.14

012

0.1

Current{a)

oog k- T

| Peak Power = 0.75 Watts

T T
6/3/2015 5:04 PM —=—

OO U OO USRS (O TSOS SERRTRNS S

4 5] g
Yaltage V)

10

12 14

n= Pout _ Vmpp x Impp _ 8.991589 x 0.0834782943

Pin

ExA

431.3x0,0671

x 100 = 2,59 %

283

16



Module 8

Date: 3/6/2015 — Afternoon Measurement

Temperature Ambient: 23 °C

Fan OFF
Time PM Panel Temperature °C Efficiency %
16:57 32,8 2,15
16:59 32,4 2,15
17:02 32,4 2,2
17:03 32,3 2,27
17:06 32,5 2,31
17:07 32,6 2,32

Mean Temperature: 32,5 °C

0.0s

0.045 ¢

0.04

0.035

0.03

0.025

CLrrerntis)

n.0z2

0.015

001

0.005

File : 2015_154_61026_a8_Module_On_address_8.csv

T
6/3/2015 4:57 PM —=—

| Peak Power = 0,76 Watts

10 15
Woltagev)

Pin

ExA

n= Pout _ Vmpp x Impp _ 18.5862236 x 0.0410970077

458.5x0,0768

284

20 23

x100=2,15%




0.03

File : 2015_154_F1154_a2_Module_On_address_8.csv

0.045 —

004

DUOEG o

Current(a)

0.0z —

I R

0015_

1 e R IE

T
o 6/3/2015 459 PN ———

e Pl Py S0, 7S Wt Y

Pout

1] 5 10 15
voltage (V)

_ Vmpp x Impp _ 19.4830627 x 0.0385284461

Pin

0.045

ExA 453 x0,0768

File : 2015_154_61346_a3_Module_On_address_S.csv

20

25

x100=2,15%

D04 oo

0035 e

D03 e

Currentis;)

0.015 —

OOl b

0.005

D025 oo

T
£/3/2015 5:02 PM ——

. 'PEER'PDWEI";': 0,74 Wathg ke

Pout

n= =

Yoltagev)

Vmpp x Impp _ 19.2743168 x 0.0385284461

Pin

0.043

ExA 437.8x0,0768

File : 2015_154_61410_a5_Module_On_aAddress_S.csy

25

x100=2,2%

D04 o

L3S oo

CLrrent(a)

[ T P

[ T PP

0005 b

OVOEG e

002 e

-

Peak Power = 0.76 Watts

woltage(yv)

n= Pout _ Vmpp x Impp _ 18.4934483 x 0.0410970077

Pin

ExA 434.4x0,0768

285

20

25

x100=2,27%



0.045

File : 2015_154_61602_a2_Module_On_asddress_8.cev

004 o

0.035 -

0oz b

Currentia)

0.015 -

0oL o

0.005 —

0.025 -

ooz b

‘ —— T T
: : /2015 5:06 FM ——

| Peak Power =0.75 Watts

Pout

n= =

o =1 10 15 20 23
Yaoltage )

Vmpp x Impp _ 19.3748245 x 0.0385284461

Pin

x100=2,31%

Ex A 422 x 0,0768

File : 2015_154_f1666_a3_Module_On_aAddress_S.cav

0.045 |

1

Current(a)

T T T
: £/3/2015 5:07 P —=—

0.02 - -
S T N S i
u] | 1 I 1

_ Pout _

YoltageW)

Vmpp x Impp _ 19.3670921 x 0.0385284461

Pin

x100=2,32%

ExA 419.4x 0,0768

286



Module 3
Date: 3/6/2015 — Afternoon Measurement

Temperature Ambient: 23 °C

Fan OFF
Time PM Panel Temperature °C Efficiency %
16:57 34,2 11,24
16:58 33,9 11,25
17:00 33,8 111
17:07 335 10,89
17:09 33,4 10,82
17:11 33,1 10,75

Mean Temperature: 33,65 °C

File : 2015_154_61061_33_Module_On_Address_3.cev

0.25 T T T T
: : : 6/3/2015 4:57 PM —=—
02_ ......peakpgwe;:zg.ﬁﬁ.wa&g............\............ J
= :
= :
] :
3 N N N N
0 i i i i
0 5 10 15 20

Yoltage )

n= Pout _ Vmpp x Impp _ 16.36732 x 0.223464981

Pin ExA 459 x0,0709
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x 100 = 11,24 %




File : 2015_154_61132_a3_Module_On_address_3.cev

0.25 T T T
£/3/2015 4:58 PM ——
B.2 e - Pe'zak Poiwisr = 3,63 Watts b
z 045 4
=]
Q [ TR TR R TP PR PR R -
005 : 8
a i i i
a 5 10 15 25
Woltage V)
Pout _ Vmpp x Impp _ 16.6147232 x 0.21832785
n=——= = x 100 = 11,25 %
Pin ExA 454.9 x 0,0709
Filz : 2015_154_61203_a3_Module_On_address_3.cev
0.25 T T T T
6f3f2015_ 5:00 PM ——=—
o P S sk power S35 et 4
S j
=]
Q 0.1 -
OL05 b 4
o] 1 I 1
] 3 10 15 25
Yaoltage (V)
_ Pout _ Vmpp x Impp _ 16.5683346 x 0.213190734 _
n=——= = x100=11,1%
Pin ExA 448.5x 0,0709
File : 2015_154_61629_a3_Module_On_address_3.csv
0.23 T T T
: 6[3[2015_ 5:07 P ———
Peak: Power = 3,23 Wafts
2 TR T . 4
I i
5 N
L] 0.1+ . -
o.os E e J
u] | I 1
u] 3 10 15 20 23
Yaoltage )

n= Pout _ Vmpp x Impp _ 16.2281551 x 0.199063629

Pin

x 100 = 10,89 %

ExA 418.2 x 0,0709
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File : 2015_154_61771_a3_Module_On_address_3.csv
0.25 T T T

T
6/3/2015 5:09 P ——

e S St
Peak Power = 3,17 Watts

Current(a)

Woltage (v)

n= Pout _ Vmpp x Impp _ 16.3286629 x 0.1939265
Pin ExA 413 x 0,0709

x 100 = 10,82 %

File : 2015_154_61913_a3_Module_On_Address_3.csv
0.25 T T T

T
6/3/2015_ 5111 P =

Peiak Power = 3.08 Watts

Currentia)

Yaoltage (V)

n= Pout _ Vmpp x Impp _ 16.7461567 x 0.183652252
Pin ExA 403.9x 0,0709

x 100 = 10,75 %
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Module 5

Date: 3/6/2015 — Afternoon Measurement

Temperature Ambient: 23 °C

Fan OFF
Time PM Panel Temperature °C Efficiency %
16:57 32,8 11,06
16:58 32,7 11,05
17:00 32,5 11,01
17:02 32,6 10,95
17:03 32,4 10,9
17:04 32,2 10,9

Mean Temperature: 32,53 °C

File 1 2015_154_61059_a5_Module_On_aAddress_S.csv

0.25 T

Current(s)

. Peak Power = 3.85 \Watts

T
6/2/2015 4:57 PM —=—

n= Pout _ Vmpp x Impp _ 18.5089111 x 0.2080536

Yoltage ()

Pin ExA

460.2 x 0,0756
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x 100 = 11,06 %




File : 2015_154_61120_aS_Module_On_address_S.cav
0.25

T
6/3/2015 4:58 PV ——

Peak Power = 3,80 iWatts

CLrrent(s)

Yaoltage )

n= Pout _ Vmpp x Impp _ 18.6094189 x 0.20420076
Pin ExA 4549 x0,0756

x 100 =11,05%

File : 2015_154_51202_a5_Module_On_address_S.csv
023 T

T
6/3/2015 5:00 P ——

0.2~
Peak Power = 3.73 Watts

015 [~

Currentia)

01

0.05

YoltagedW)

n= Pout _ Vmpp x Impp _ 18.27697 x 0.20420076
Pin ExA 448 x 0,0756

x100=11,01%

File : 2015_154_61344_a5_Module_On_address_S.cav
0.25 T T

T
6/3/2015 5:02 P ——

Peak Power = 2.63 Watts

Current(a)

Yoltage ()

n= Pout _ Vmpp x Impp _ 18.5862236 x 0.195210785
Pin ExA 438.2 x 0,0756

x 100 = 10,95 %
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File : 2015_154_61415_a5_Module_On_address_S.cav

0.25 T T T T
: : 6/3/2015_ 5:03 P ==
02 b _
@ 015 - =
5
L] 0.1+ -
0.0s - b
o 1 1
1] 5 10 25
Yoltage ()
_ Pout _ Vmpp x Impp _ 18.7563133 x 0.19135794 _
n=——= = x 100 =10,9 %
Pin ExA 435.4 x 0,0756
Filz : 2015_154_61487_a5_Module_On_Address_S.csv
0.25 T T T T
: : 6/3/2015_ 5:04 PM =
Y s O A TS S e i
Peak Power = 3,56 Watts
z = 4
3 N N N N
u] 1 1 1 1
u] 5 10 15 20 23

Yoltage V)

n= Pout _ Vmpp x Impp _ 18.61715 x 0.19135794

Pin

x100=10,9 %

ExA 432 x0,0756
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Module 4

Date: 3/6/2015 — Afternoon Measurement

Temperature Ambient: 23 °C

Speed 1
Time PM Panel Temperature °C Efficiency %
17:18 30,5 2,59
17:19 30,7 2,59
17:20 30,5 2,61
17:21 30 2,64
17:23 29,4 2,62
17:25 29,6 2,63

Mean Temperature: 30,11 °C

Fil

0.14

1 2015_154_62295_ad_Module_On_address_4.csv

012 Rt

T T
6/3/2015 5:18 P —=—

z
@ Peak Power = 0.66 Wat‘:ts
002 -
0 i i i i i
1] 2 4 =] a8 10 1z 14
Woltage(v)

n

_ Pout _ Vmpp x Impp _ 8.736453 x 0.0757726058

Pin ExA

378.9x0,0671
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16

x 100 = 2,59 %




File : 2015_154_62365_a4_Module_On_address_4.csv

0.14 T T T T T T T

: : : : 6/3/2015 5:19 PM ——
0.12 % : : b
01 b

L 008 4

= : : : :

£ ¢ Peak Power = 0,65 \Watts -

3 ooe 4
0.04 - B
ooz oo 4

} i ; ; ; ;
u] 2 4 B 8 10 1z 14 16
Yoltage (W)
_ Pout _ Vmpp x Impp _ 9.099828 x 0.07191976 _
n=——= = x 100 =2,59 %
Pin ExA 372.9x0,0671
File : 2015_154_62417_a4_Module_On_address_4.cev
0.14 T T T T T T T
: : 6/3/2015 5:20 P ——
0,12 1 b
01 b

] Pésk Power = 0,65 Watfs]

S 0oe : : : g
0.04 - B
002 = -

) i ; ; ; ;
u] 2 4 5] g 10 12 14 16
Woltage(v)
Pout _ Vmpp x Impp _ 9.347232 x 0.0693512037
n=——= = x 100 = 2,61 %
Pin ExA 371.2x0,0671
File : 2015_154_62487_a4_Module_On_sddress_4.csv
0.14 T T T T T T T
: : : : 6/3/2015 5:21 PM ——

0.1z N
0.1 b

% poe 4

b= . . . .

2 Peak Power = 0.65 Watfs ;

. ; ; ; ; ;
a 2 4 5] a8 10 1z 14 16

Yoltage (V)

n= Pout _ Vmpp x Impp _ 8.690064 x 0.07448833
Pin ExA 366.7 x 0,0671

x100=2,64 %
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0.1z

File : 2015_154_62603_a4_Module_On_Address_4.csv

0.1

0.o8

Currentid)
]
o1
(=2}
T

T T T
6/3/2015 5:23 P —=—

U Peak Power =063 Watts

Pout _ Vmpp x Impp _ 9.65648651 x 0.06549836

4 =] =] 1o 12 14 16
Woltage (v}

n=— x 100 =2,62 %

Pin ExA 357.2x0,0671

File : 2015_154_62714_a4_Module_On_address_4.csv
0.12 T T T T T
6/3/2015 5:25 PM ——

0.08 b
@ : :
k= Paak Power = 0,62 Watts
] 006 e 4
=
5]

004 o 4

[ o=l 4

0 i i i i
a 4 & g8 10 12 14 16
Yaoltage

n= Pout _ Vmpp x Impp _ 8.566362 x 0.07191976

Pin

ExA

x 100 =2,63 %

350.3x0,0671
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Module 8

Date: 3/6/2015 — Afternoon Measurement

Temperature Ambient: 23 °C

Speed 1
Time PM Panel Temperature °C Efficiency %
17:18 31,4 2,45
17:19 31,3 2,42
17:20 31,2 2,38
17:22 30,8 2,44
17:24 30,5 2,51
17:28 29,8 2,51

Mean Temperature: 30,83 °C

0.045

File : 2015_154_F2206_a2_Module_On_aAddress_8.csy

0.04

0,035 -

0.03 -

0,025 -

0.02 -

Currentis)

Peak Power = 0.71 Watts

T
6/3/2015 5:18 PV —=—

Yoltage )

n= Pout _ Vmpp x Impp _ 18.45479 x 0.0385284461

Pin ExA

376.5x0,0768
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File : 2015_154_£2370_aB_Module_On_address_S.csy

0.045

004 oo

0.035 -

0.03

Current(a)

0.015 -

001 e

0.005 e

0o2s b

ooz b

T T
| 6/3/2015 5:19 PM —e—

Yoltage ()

_ Pout _ Vmpp x Impp _ 19.0346432 x 0.03595988

23

x 100 =2,42 %

x100=2,38%

25

x100=2,44%

n
Pin ExA 371.2x0,0768
File : 2015_154_62435_a%_Module_On_aAddress_8.csv
0.045 T T
1 6/3/2015 5:20 PM ——
0.04 4
L ST 4
: Peak Power = 0.68 iWatts
L S U USSP 4
g 0.02 - -
[a]
0015 - -
0.01 - b
D005 b
o i i i i
[u] 5 10 15 20 23
oltage(w)
_ Pout _ Vmpp x Impp _ 19.0037174 x 0.03595988
Pin ExA 371.5x0,0768
File : 2015_154_62563_a2_Module_On_address B.cev
0.045 T T T T
6/3/2015 5:22 PM ——
0.04 F : i
O35 oo u
: Peak Power = 0.68 Wiatts
00g u
@ 0.025 E
5
Eoogmap u
=}
0.015 - -
001 - -
0.005 — T
0 i i i
o 5 10 15 20
Woltage (V)
_ Pout _ Vmpp x Impp _ 19.0037174 x 0.03595988
Pin ExA 362.2x0,0768
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File ; 2015_154_62691_a8_Module_On_asddress_8.cav

0.043 T T T T
: : 6/3/2015 5:24 PM ——e—
: Peak Power = 0,68 \Watts :
=
2
5 0.02 - -
0 i i i i

Yoltage (W)

Pout _ Vmpp x Impp _ 18.9109421 x 0.03595988

n=
Pin ExA 352.4x0,0768

x100=2,51%

Filz : 2015_154_£2253_a2_Module_On_address_S.cav

0.045 T T T T
: : 6/3/2015_ 5:28 PM ——=—
0.035 : : —
0.0 oo Bk Power 2 D06 Watts
o
5 : : :
0.01 — b
DUDOS | eeseeeem oo L]
o | | | 1

Yaoltage )

n= Pout _ Vmpp x Impp _ 18.926405 x 0.0346756019
Pin ExA 342.1x0,0768

x100=2,51%

298



Module 3

Date: 3/6/2015 — Afternoon Measurement

Temperature Ambient: 23 °C

Speed 1
Time PM Panel Temperature °C Efficiency %

17:18 31,7 10,41
17:19 31,6 10,37
17:20 31,4 10,32
17:23 30,8 10,24
17:24 30,6 10,08
17:25 30,5 10

Mean Temperature: 31,1 °C

0.2

0.1

0.16

0.14

0.1z

0.1

Currentis)

0.08

0.06

0.04

0.02

Filz : 2015_154_62312_a2_Module_On_address_3.cev

T T T
- 6/3/2015 5:18 FM —=—

Peak Power = 2,77 Watts

n= Pout _ Vmpp x Impp _ 16.59926 x 0.166956589

10 15
Yaltaged)

Pin

ExA

x 100 = 10,41 %

375.1x0,0709

299




0.2

File : 2015_154_62385_a3_Module_On_address_3.csv

0.18 =

016 e

014 e

Current(a)

006 e

0.04

0.02 -

o1z

[T T S

008 e

T
6/3/2015 5:19 PM —=—

Peak Power = 2.74 Watts

Pout _ Vmpp x Impp _ 16.42917 x 0.166956589

25
Voltagedy)

Pin

0.2

ExA 372.4x0,0709

File : 2015_154_62456_a3 Module_On_Address 3.csv

T
6/3/2015 5:20 PM ——

0.1e

0.16 -

014 o

0.1z -

Current(d)

0.08 —

0.06 -

0.04

0.0z -

[

... Feak Power = 2.72 Watts

Pout _

Voltaged)

Vmpp x Impp _ 16.6765747 x 0.163103744

Pin

0.1

ExA 371.7 x 0,0709

File : 2015_154_62592_a3_Module_On_address_3.cev

016 —

0,14 e

01z oo

01k

Currentis)

0.06 -

0.04 oo

002 o

0,08 oo

T
8/3/2015 5:23 PM ——

Pk Power. = 2,60 Watts. ... N e J

_ Pout _

Woltage V)

Vmpp x Impp _ 16.452364 x 0.157966629

Pin

ExA 358.1x 0,0709

300

x 100 = 10,37 %

x 100 = 10,32 %

x 100 = 10,24 %



File : 2015_154_§2669_a3_Module_On_address_3.csv
0.13 T T

T
6/3/2015 5:24 M ——

016 b

012 | -
£ o1 B
ful
z
]

DIDS e -

DD4— O b g

002 |

Yoltage (')

Pout _ Vmpp x Impp _ 16.3750515 x 0.154113784
Pin ExA 352.6 x 0,0709

n=

x 100 = 10,08 %

File : 2015_154_62740_a3_Module_On_address_3.csv

0.1s8 T

T
6/3/2015 5:25 PM ——
016

© Peak Power = 2.48 Watts ]

01z g -

o 1 S S J
= i
5 :

Eopmel i
o i

006 b i

[T B T ————_— P ¥ -

002 b

25
Yoltage (')

n= Pout _ Vmpp x Impp _ 16.6379185 x 0.148976654
Pin ExA 349.5x 0,0709

x 100 =10 %

301



Module 5
Date: 3/6/2015 — Afternoon Measurement
Temperature Ambient: 23 °C

Speed 1

Time PM Panel Temperature °C Efficiency %

17:19 31,3 10,37

17:20 31,4 10,4

17:23 30,7 10,29

17:24 30,6 10,27

17:25 30,5 10,16

17:28 29,9 10,03

Mean Temperature: 30,73 °C

File : 2015_154_62222_a5_Module_On_Address_S.cov

0.18 1 i los 1

T
: : _ 6/3/2015 5:19 PM ——
0.16 - : : ' : .

: | Peak Power = 2,92 \Watts

Currentia)

e U USROS OSSOSO SSOUROR USROS SO SURS

Voltage (V)

n= Pout _ Vmpp x Impp _ 17.9290581 x 0.163103744
Pin ExA 372.2x0,0756

x 100 = 10,37 %

302




0.18

0.16

0.14

0.1z

01

0.08

Current(a)

0.06

0.04

0.0z

File : 2015_154_62453_aS_Module_On_Address_S.csv

T
6/3/2015 5:20 P —=—

10

15
Yoltagedy)

_ Pout _ Vmpp x Impp _ 18.3156261 x 0.1592509

20 23

Pin

0.12

0.16

0.14

0.1z

0.1

0.02

Currentih)

0.06

0.04

0.02

ExA

371.7 x 0,0756

x 100 =10,4 %

File | 2015_154_F2596_aS_Module_On_address_S.cav

Fesk Fower = 2,79 YWatts

T
6/3/2015 5:23 PM ——

Pout _ Vmpp x Impp _

10

18.2305813 x 0.1528295

15
Woltage (V)

25

Pin

0.18
D.ISL:- A

0.14

0.1z

0.1

0.02

Current{h)

0.06

0.04

0.02

u]

ExA

358.6 x 0,0756

x 100 = 10,29 %

File | 2015_154_F2667 _aS_Module_On_address_S.cav

Peak Power = 2.74 Watts

T
6/3/2015 5:24 PM —=—

0

10

15
Woltage (V)

25

n= Pout _ Vmpp x Impp _ 18.2460442 x 0.15026094
Pin B

ExA

352.9x0,0756

x 100 =10,27 %

303



Current()

Current{a)

n

0.18

File : 2015_154_/2739_35_Module_On_Address_S.csv

T T T T

: : 6[3[2015_ 5:25 PM =

: Peak Power = 2,68 \Watts :
0.06 — B
0004 |
T N e S

i i i

Pout

25
Yoltage (W)

Vmpp x Impp _ 18.1300735 x 0.147692367

Pin

0.16

x 100 = 10,16 %

ExA 348.6 x 0,0756

Filz : 2015_154_62221_a5_Module_On_Address_S.cav

) _—— T

012 b

T
6/3/2015 5:28 P —=—

Peak Power = 2.60 Watts :

_ Pout _

25
Yoltage vy

Vmpp x Impp _ 18.4315968 x 0.141270965

Pin

x 100 = 10,03 %

ExA 342.9x0,0756

304



Module 4

Date: 3/6/2015 — Afternoon Measurement

Temperature Ambient: 23 °C

Speed 2
Time PM Panel Temperature °C Efficiency %
17:34 28,5 2,52
17:35 28,6 2,54
17:36 28,4 2,5
17:37 27,9 2,52
17:40 27,1 2,42
17:42 27 2,38

Mean Temperature: 27,91 °C

File : 2015_154_53249_z4_Module_On_sddress_4.cav

012 T

0.1

T T
6/3/2015 5:34 PM ——

@ : : : :
g o.0a : ‘Paak Power = 0,55 Watts : : :
3 : : : : : :
002 : e
a i i i i i
u] 2 4 5] g 10 12 14
Woltage ()

n= Pout _ Vmpp x Impp _ 8.782842 x 0.0629297942

Pin ExA

324.7 x 0,0671

305

16

x 100 =2,52 %




01

File : 2015_154_63319_a4_Module_On_address_d4.cev

0.09 -

008 k-

007

Currentis)

003k

0.0z —

001

006 -

0.05 k-

0.04 e

_ PeskPower =055 Walts

Pout _ Vmpp x Impp _ 9.300843 x 0.05907695

a 2 4 & g 10 1z 14 16
Woltage V)

Pin

x 100 =2,54 %

ExA 321.9x0,0671

File : 2015_154_53371_a4_Module_On_sddress_4.cav

01 ]
0.09
0.0a
0.07
0.06

0.03

Current(s)

0.04

0.03

0.0z

0.01

T T T T T T T
: : : 6/3/2015 5:36 PM ——

n=

Pout _

2 4 il g 10 1z 14 16
Woltage ()

Vmpp x Impp _ 8.651408 x 0.06164551

Pin

01

x100=2,5%

ExA 316.6 x 0,0671

File : 2015_154_63423_a4_Module_On_Address_4.cav

0.09

.02

0.07

Current(a)

QLG i
0os - e

T T T T T T T
: : : : E\B,-'_?DIS 5:37 P —=—

Peak Power = 0.53 Watts

.02 e

_ Pout _

2 4 5] g 10 12 14
Yoltage ()

Vmpp x Impp _ 8.674602 x 0.06164551

Pin

x100=2,52%

ExA 313.3x0,0671

306

16



File : 2015_154_F3632 _ad_Module_On_address_4.05v

0.09

T T T T T T
6/3/2015 5:40 PM —=—
n.08 S S ST
0.07 =
0.06 =
D 05 b NG 4
F ' © Peak Power = 0,30 Watts
5 : : :
]
0.02 =
0.01 - =
0 i i i i i

u] 2 4 & g 10 12 14 16
Yoltage (')

Pout _ Vmpp x Impp _ 9.324038 x 0.0539398231
Pin ExA 306.9x0,0671

x 100 =2,42 %

File : 2015_154_63771_a4_Module_On_Address_4.csv
0.09 T T T T T

T T
6/3/_2015 342 PM —=—

0.0s

0.07

0.06 B
T S i

:  Peak Power = 0.48 Watts h : :

Current(a)

VN EESUUUTUUURPON FEUUURTOUTTU NOTSINOTUIOTOL FOTSUOTUUOTON SYSUUTUUNOTONE SUUOTPUOTOUNE SEOVOTPOTOINS S SRS

0 i i i i i
u] 2 4 5] g 10 12 14 16
Yoltage(v)

_ Pout _ Vmpp x Impp _ 9.254456 x 0.05137126
Pin ExA 299.5x0,0671

n

x 100 =2,38 %

307



Module 8

Date: 3/6/2015 — Afternoon Measurement

Temperature Ambient: 23 °C

Speed 2
Time PM Panel Temperature °C Efficiency %
17:34 28,9 2,61
17:35 28,9 2,63
17:36 28,8 2,62
17:38 28,6 2,64
17:40 28,3 2,73
17:42 27,9 2,65

Mean Temperature: 28,56 °C

0.04

0.035

0.0z

0.025

0.0z

Current(a)

0.015

0.01

0.005

File : 2015_154_63260_as_Module_0On_address_8.csv

... PeskPower =063Watts oo

T
6/3/2015 5:34 PM —e—

3 10
Yoltage V)

15

n= Pout _ Vmpp x Impp _ 18.73312 x 0.0346756019

Pin

ExA 323.5x0,0768

308

20

25

x100=2,61%




0.04

File : 2015_154_63324_aS_Module_On_Address_8.csv

e

D025 oot

Current()

0015 -

001 et

0005 |

T
6/3/2015 5:35 M ——

o Peak Power = 0,65 Watts

Pout

Yoltage(y)

_ Vmpp x Impp _ 19.382555 x 0.03339132

Pin

0.04

x 100 = 2,63 %

ExA 321.4x0,0768

File ; 2015_154_A3333_a8_Module_On_Address_g.csv

0.035

003 e

0025 e

Currentif)

0.015

[ N

0005 |

002 e

T T T T
6/3/2015 5:36 FM —=—

Peak Power =0.64 Watts

Pout

Wioltage )

_ Vmpp x Impp _ 18.33882 x 0.0346756019

Pin

0.04

x100=2,62 %

ExA 317.4x0,0768

File : 2015_154_63516_a8_Module_On_Address_S.csv

0035 e

0,03

025 e

Currentia)

0015 e

0.01

0,005 e

D02 o

T T T
3\ . ‘o 6/3/2015 5:38 PM —=—

Pesk Power = 0.63 \Watts

_ Pout

_ Vmpp x Impp _ 18.0914154 x 0.0346756019

i} 5 10 15
Yoltage (M)

23

Pin

x100=2,64 %

ExA 310.2x0,0768

309



0.04

Filz : 2015_154_63644_a2_Module_On_address_S.cav

D03 b

Currentia)

L PedkPower =064 \Watts M C

T
_ _ : £/3/2015 5:40 PM ——

10 15
Yaoltage )

20

n=—
Pin

0.04

Pout _ Vmpp x Impp _ 18.3001633 x 0.0346756019
ExA

304.7 x 0,0768

File : 2015_154_/3773_a2_Module_On_address_2.csv

]

x100=2,73%

oo b

Current(s)
o
[}
rJ
T

T
6/3/2015 5:42 PM —e—

R . F'Bak'F'DWBI":'U_;E!'l'WattS' RPN

n= Pout _ Vmpp x Impp _ 18.3078938 x 0.03339132

10 15
Yoltage vy

20

Pin

ExA

299.7 x 0,0768

x 100 =2,65 %

310

25



Module 3

Date: 3/6/2015 — Afternoon Measurement

Temperature Ambient: 23 °C

Speed 2

Time PM

Panel Temperature °C

Efficiency %

17:34

29

9,37

17:35

29

9,24

17:36

28,8

9,11

17:43

21,7

8,43

17:45

27,5

8,25

17:46

27,5

8,16

Mean Temperature: 28,25 °C

0.16

File : 2015_154_63267_a3_Module_On_Address_3.csv

0.14 —
=

Currentia)

0.04 -

T
6/3/2015 5:34 PM ——

n

_ Pout _ Vmpp x Impp _ 16.4369011 x 0.130996719

Yaoltage )

Pin

ExA

323.5x0,0709

311

25

X 100 =9,37 %




File : 2015_154_53332_32_Module_On_Address_3.cov

0.16 T T
6!3,’2015_5:35 P =
0,14 fees= : N
T = PO 4
Peak Power = 2,09 \Watts
3 H
@ 008 4
5
3 :
R < S S S 4
0 S S 4
o 1 1 1

Voltage(v)

Pout _ Vmpp x Impp _ 15.7720041 x 0.13228099
Pin ExA 319x 0,0709

x 100 =9,24 %

File : 2015_154_63409_a3_Module_On_address_3.cev
0.14 ¢ T T T T T T

T T
15 3:36 PM ——
¢ Peak Power = 2.03 \Watts -

Currentia)

e ENRUSN SUUUUUIN SO SUR S ST I SRS NS A
Y U R R S R 4

DO oo

Voltagev)

Pout _ Vmpp x Impp _ 16.25908 x 0.1245753
Pin ExA 314 x 0,0709

n= x100=9,11 %

File : 2015_154_62835_a2_Module_On_Address_3.cov
0.14 T T T T T T

T T T
6/3/2015 543 PM ——

" Peak Fower = 178 wWatts

0.0E e

Currentia)

008 b N

a i i i i i i i i i
u] 2 4 & =] 10 1z 14 16 12 20
Voltage (V)

n= Pout _ Vmpp x Impp _ 16.6611118 x 0.106595367
Pin ExA 297.6 x 0,0709

x 100 = 8,43 %

312



File : 2015_154_63906_a3_Module_On_address_3.csv

0,12 |

0.1

Current{s)

= .F.'e.al.(. F.‘D.\;‘Iér..z. 171\,v\,latt5 S R T ST

Pout

2 4 i] 2 hin} 12 14 16 12 =20
Yoltage)

Vmpp x Impp _ 16.0812588 x 0.106595367

Pin

012

X 100 = 8,25 %

ExA 292.3 x 0,0709

File : 2015_154_632977_a2_Module_On_aAddress_3.csv

Currertis)

T T T T T T T T
: : 6/3/2015 5:46 PM ——

. Peak Power = 1.69 Watks

_ Pout _
n= =

2 4 6 8 10 12 14
Yoltage )

Vmpp x Impp _ 16.20496 x 0.1040268

Pin

X 100 = 8,16 %

ExA 291.8 x 0,0709

313



Module 5

Date: 3/6/2015 — Afternoon Measurement

Temperature Ambient: 23 °C

Speed 2

Time PM

Panel Temperature °C

Efficiency %

17:35

29,2

9,56

17:36

29,1

9,48

17:39

28,6

9,37

17:40

28,3

9,25

17:41

28,1

9,21

17:48

27,4

8,46

Mean Temperature: 28,45 °C

File : 2015_154_63336_a5_Module_On_Address_S.csv

0.16 T

01d b

012 -

Current(a)

: : Feak Power = 2,31 \Watts

T
¢ 6/3/2015 5:35PM —e—

5 10
Yoltage ()

n= Pout _ Vmpp x Impp _ 18.539835 x 0.1245753

Pin ExA

319.3 x0,0756

314

25

x 100 =9,56 %




Currentis)

n=

Current(s)

n

File | 2015_154_62407_a5_Module_On_Address_S.csv
0.14 . .

T
£/3/2015 5:36 P ——

Peak Power = 2,26 \Watts :
T T S

BB | oo

Currenti)

B8 L

U2 e

23
Woltage (V)

Pout _ Vmpp x Impp _ 18.9650612 x 0.119438179
Pin ExA 315.2x0,0756

X 100 = 9,48 %

File : 2015_154_53550_a5_odule_On_address_S.cav

0.14 T T T T
= : 6/3/2015 5:39 PM ==

012 |- : ; : : 1
Peak Power = 2119 Watts

0.08 —

D06 F s

DoE ks

25
Yoltage)

Pout _ Vmpp x Impp _ 18.161 x 0.120722458
Pin ExA 309x0,0756

X 100 = 9,37 %

File : 2015_154_63621_a5_Module_On_Address_S.cev
0.14 T T T

T
B/3/2015 5:40 P ——

U0 b oo R

OB bk

25
Voltage (V)

_ Pout _ Vmpp x Impp _ 18.3852081 x 0.116869614
Pin ExA 307.3x0,0756

x 100 =9,25 %

315



0.14

File

1 2015_154_63692_a5_Module_On_Address_S.csv

Current(a)

T T T T
: : 6/3/2015_ 5:41 PM] ==
Peak Power :2.11 Whatts
0.08 - b
0.06 B
0 i i i

n=

Pout _ Vmpp x Impp _ 17.8517437 x 0.1181539

10 15 20 25
Yoltage(v)

Pin

ExA

File

X100 =9,21 %

302.8x0,0756

2015_154_64120_a5_Module_On_aAddress_S.cav

012 T

Current(s)

0.02 - b

T T T
L : 6/3/2015 5:48 PV ——

Peak Power = 1.83 Walts

n= Pout _ Vmpp x Impp _ 18.29243 x 0.100173958

10 13
Yoltage ()

25

Pin

ExA

X 100 = 8,46 %

286.1x 0,0756

316



Module 4

Date: 3/6/2015 — Afternoon Measurement

Temperature Ambient: 23 °C

Speed 3

Time PM

Panel Temperature °C

Efficiency %

17:54

25,6

1,94

17:55

25,8

1,74

17:56

25,5

1,74

17:58

25,4

1,67

18:00

25,2

1,5

18:05

24,4

1,43

Mean temperature: 25,31 °C

0.07

File : 2015_154_54489_a4_Module_On_Address_4.csv

Current(a)

[ e S P

3% 7T ESEEURUUUUONS SRS SURS SUSUOUURURS SSUROURIN SRR s NP SRR SUSPTRIS ST

Peak Power = 0,35 Watts

T T
¢ 6/3/2015 5:54 PM —e—

valtage(v)

Pin

ExA

n= Pout _ Vmpp x Impp _ 8976126 x 0.0385284461

267.8x0,0671

317

14 16

x100=1,94 %




File : 2015_154_(4559_a4_Module_On_address_4.csv
0.07 T T T T T

T T
6/3/2015 5:55 PM ——

006 e

0os o

004 o

Current(a)

Peak Power = 0,31 Watts

0.01 -

0 i i i i i i
-2 1] 2 4 =] g 1 12 14 16
Woltage (W)

Pout _ Vmpp x Impp _ 8.226182 x 0.0372441635
Pin ExA 264.4 x 0,0671

x100=1,74 %

File : 2015_154_£4577_ad_Module_On_sddress_4.csv
0.07 T T T

T T
6/3/2015 5:56 PM —=—

0.06

003

Current(s)

Peak Power = 0,31 Watts
003 :

002 -

001

i i i i i
a 2 4 & g 10 12 14 16
Woltage (W)

Pout _ Vmpp x Impp _ 7.80095673 x 0.039812725
Pin ExA 264.4 x 0,0671

x100=1,74 %

File : 2015_154_64734_a4_Module_On_Address_4.csv
0.06

T T T T T
6;’3]_2015 3138 PM —=—
0.03

0.04

0.0z -

Currentia)

Peak Power = 0,29 Watts

goz bk

0 i i i i i i i
u] 2 4 5] 8 10 12 14 16
Yoltage ()

_ Pout _ Vmpp x Impp _ 8.860155 x 0.03339132
Pin ExA 258.7 x 0,0671

n

x100=1,67%

318



File : 2015_154_64855_a4_Module_On_address_4.cov

0.06 :

OOS i

Current{a)

T T T T T

: : 6/3/2015 6:00 PM —=—
Peak Power =0.25 \Watts

i i i i

Pout _ Vmpp x Impp _

4 & g 10 1z 14 16
Yoltage(vy

8.643677 x 0.029538475

Pin ExA

File

x100=1,5%

246.8 x 0,0671

2015_154_£5117_a4_Module_On_sddress_4.cav

0.05 . ;

0045

T T T
¢ 6/3/2015 605 PM —e—

CUrrentia

o Peak Powier = D 22IMEHS N

Yaltaged

9.625561 x 0.0231170673

n= Pout _ Vmpp x Impp _

Pin ExA

x100=1,43%

227.9x0,0671

319

16




Module 8

Date: 3/6/2015 — Afternoon Measurement

Temperature Ambient: 23 °C

Speed 3
Time PM Panel Temperature °C Efficiency %
17:55 26,2 2,74
17:56 26,1 2,77
17:58 25,8 2,73
17:59 25,6 2,77
18:00 25,5 2,8
18:05 24,6 2,9

Mean Temperature: 25,63 °C

File : 2015_154_6£4529_a2_Module_On_address_S.csv

Currentis)
o
]
ra
T

T T T
6/3/2015 5:55 FM ——

| Peak Power = 0,56 Watts

4 =] 2 10

Yaltage(v)

n= Pout _ Vmpp x Impp _ 18.261507 x 0.0308227558

12

Pin ExA

265.4x0,0768

320

X

14 16 15 20

100=2,74 %




0.04

File : 2015_134_64393_a8_Module_On_address_8.csv

T T T T T T T T
- - - 6/3/2015 5:56 FM ——

o Eoo

D025 il

Currentia)
o
o)
[o5)
T

005 o

OOL e

0,005 —

| Peak Power = 0.56 Watts

Pout _

2 4 5] g 10 12 14 16 18 20
Woltagev)

Vmpp x Impp _ 18.2383118 x 0.0308227558

Pin

0.04

x100=2,77%

ExA 262.5x0,0768

File ; 2015_154_f4721_a8_Module_On_address_g.csv

0.0z -

Currentis)

T T T T T T T T T
6/3/2015 5:58 PM —=—

: : ; Péak Power = 054 \.:;Vatts i
e AN FOSNUOE SO i
.15 o i
poL b |

R o) AU SSRS SORR

Pout

2 4 5] g 10 12 14 16 15 20
Woltage vy

Vmpp x Impp _ 17.6352654 x 0.0308227558

Pin

0.04

x100=2,73%

ExA 257 x 0,0768

File : 2015_154_647285_a2_Module_On_sddress_2.cov

0oas o

Current{s)
(]
(]
(5]
T

0 <) AR NUUURUURS USRS SUOUUURUIRS SOUSUROTIOE SOPRPURSIY: STV SOSUONE OSSN SRR SO

T T T T T T T T T
£/3/2015 5:50 P —e—

Peak Power = 0.54 Watts

-2

_ Pout _

0 2 4 5} 8 10 12 14 16 18 20
voltage)

Vmpp x Impp _ 17.488369 x 0.0308227558

Pin

x100=2,77 %

ExA 253.5x0,0768
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0.035

File : 2015_154_64849_a8_Module_On_aAddress_S.csv

TN f

Peak Ffower = ED.SS Wafts

0.015

Current(a)

0.005

-2

n= Pout _ Vmpp x Impp _ 17.086338 x 0.0308227558

g 10
Yoltage (W)

12

14 16 15

Pin

0.035

ExA

246.5x 0,0768

x100=2,8%

File : 2015_154_65106_a2_Module_On_Address_2.csv

20

Peak F:'DWBI’ = E:i.51 \.'\u'atté

T T T
6/3/2015 6:05 PM —=—

Current(a)

n= Pout _ Vmpp x Impp _ 16.71523 x 0.0308227558

g 10 12
Yoltage(v)

14 16

Pin

ExA

228.7x0,0768

x100=2,9 %
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Module 3

Date: 3/6/2015 — Afternoon Measurement

Temperature Ambient: 23 °C

Speed 3
Time PM Panel Temperature °C Efficiency %
17:54 26,4 7,03
17:55 26,3 6,92
17:56 26,1 6,86
17:59 25,7 6,33
18:06 24,7 3,78
18:08 24,5 3,5

Mean Temperature: 25,61 °C

File : 2015_154_64472_a3_Module_On_address_3.csv

01 T

0.09

n.0e

0.07

0.06

0.05

Current(a)

0.04

0.03

0.02

0.01

| Peak Power = 1.34 \Watts

T T T
6/3/2015 5:54 PM ——

n= Pout _ Vmpp x Impp _ 16.2745438 x 0.0821940154

10
Yoltage (W)

12 14 16

Pin ExA

268.7 x 0,0709
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x 100 =7,03 %




Currenti)

n=

Current(s)

n=

Current(a)

n

01

File : 2015_154_64542_a3_Module_On_Address_3.cev

0.09

0.0z -

0.0z -

OLOB [ erebe e
oSk

.04 i

ot Peak Power =130 Wattg N b

T T T
6/3/2015 5:55 PM ——

10 12 14 16 12 20
Yaltage )

Pin

Pout _ Vmpp x Impp _ 16.59153 x 0.07834117
ExA

x 100 =6,92 %

264.7 x 0,0709

File : 2015_154_f4614_a3_Module_On_address_3.csv

01

.09

0.0s

007 b

0.06 —

ooz b .

OLOL it

v E T

D0 i

T T T T T
: 6/3/2015 5:56 PM —e—

o Peak Power =1.28Watts

Pout _ Vmpp x Impp _ 16.9085159 x 0.0757726058

jin} 12 14 16 18 20
Yoltage

Pin

0.09

ExA

x 100 = 6,86 %

263 x 0,0709

File : 2015_154_64756_a3_Module_Cn_aAddress_3.csv

0.02

0.07

I e

e S O AU UN SUOURUOSSOUOVRUR: SOOI SOUSOSR: ST USSR SN

T T T
6/3/2015 5:59 PM ——

- . --Peak-F'Dwer :114.\‘.\,!3-“3 . R

_ Pout _ Vmpp x Impp _ 17.1095314 x 0.06678264

10 12 14 16 13 20
Yoltage(y)

Pin

ExA

x 100 =6.33 %

253.9x0,0709
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File : 2015_154_65182_a3_Module_On_address_3.csv

0.06 T T T T T T T T T
: : : : : £/3/2015 6:06 P —e—
0.05 B
0.04 B
— : : : * :
o : : : :
= ¢ Peak Power = 0,60 \Watts :
=]
]
0.0z — B
S O Y S S _
o i i i i i i i i i

u] 2 4 & a 10 12 14 16 1a 20
Yoltage ()

Pout _ Vmpp x Impp _ 16.1585732 x 0.0372441635
Pin ExA 223.9x0,0709

n=

x 100 =3,78 %

File : 2015_154_£65324_a32_Module_On_address_3.csv
0.045 T T T T T T

T T T
6/3/2015 6:08 P ——

0.04 |

0.035
: : : : Peak Power = 0.53 Watts

Current(a)

0.01

e EEUUUUOPOD UUSUUUUPON SOVOTPUUOVOLFOUUPPUUIS SUUUISOIU: FUUORPONS SUTOUUTINS SOTSOIVONN SORUROTS SOV,

0 i i i i i i i i i
0 2 4 6 8 10 12 14 16 18 20
Yoltage (W)

_ Pout _ Vmpp x Impp _ 17.0786057 x 0.0308227558
Pin ExA 213.6 x 0,0709

n

x100=3,5%

325



Module 5

Date: 3/6/2015 — Afternoon Measurement

Temperature Ambient: 23 °C

Speed 3

Time PM

Panel Temperature °C

Efficiency %

17:55

26,3

7,09

17:56

26,2

7,73

17:59

25,8

7,54

18:00

25,8

7,28

18:01

25,6

7,19

18:09

24,6

5,5

Mean Temperature: 25,71 °C

01

File : 2015_154_£4541_a5S_Module_On_address_S.csv

: : Peak Power =:1.58 \Watts :

Current(a)

T
6/3/2015 S5:55 M ——

Yoltage ()

Pin

ExA

264.7 x 0,0756

n= Pout _ Vmpp x Impp _ 18.8645535 x 0.0834782943
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File : 2015_154_p4613_a5_Module_On_address_S.cev

T
£/3/2015 5:56 PM —=—

: : Pesk Power = 1.54 Watts

Currentif)

0.02 - : : : b

001 - : : : )

Yoltage vy

Pout _ Vmpp x Impp _ 18.7795086 x 0.0821940154
Pin ExA 263.5x0,0756

x100=7,73%

File : 2015_154_54755_a5_Module_On_address_S.csv

0.1

T T
6/3/2015 5:59 PM —=—
0.09 . P —

0.08 .
DOF s S Bl PEEE : 145 Watts -
@ DOSE .
g 005 R
]
O 004 e .

B0 e i
e O SO US SOUU OSSO POUSIURIOOOE SUUSOURTIOSOUROTNRE UL ST 4

OOl

Voltagev)

Pout _ Vmpp x Impp _ 18.84136 x 0.07705689
Pin ExA 254.4x0,0756

n= x100=7,54 %

File : 2015_154_64826_s5_Module_On_Address_S.csv

0.09

T T T
6/3/2015 6:00 P —e—
: Peak Power = 1.37 Watts
—
< oost 4
f
2
5 04 g
= H
o] 5 S SR 4
002 b 4
1] 1 1 1 1

Woltagedv)

n= Pout _ Vmpp x Impp _ 19.1042252 x 0.07191976
Pin ExA 248.9x0,0756

x100=7,28%
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0.09

File : 2015_154_f4898_a5_Module_On_address_S.cav

0.0e -

0.07 —

0.06 -

0.04 —

Current(s)

0.03 -

0.0z

001

0.05 -

T T T
¢ B{3/2015 6:01 PM —=—

. Peak Power = 1,33 Watts,

Pout _ Vmpp x Impp _ 19.0964947 x 0.0693512037

10 15 20 23
Voltagedv)

Pin

0.07

ExA

x100=7,19 %

244.4x 0,0756

File : 2015_154_£5296_a5_Module_On_Address_S.csv

0.06

0.05

Current(s)

T T T
: 6/3/2015 6:09 M ———

. Paak Power = 0,87 Watts 1

n= Pout _ Vmpp x Impp _

10 15 20 23
Yoltage(v)

19.3593616 x 0.0449498519

Pin

ExA

x100=5,5%

209.1 x 0,0756

328



Module 4

Date: 17/6/2015 — Morning Measurement

Temperature Ambient: 25 °C

Fan OFF

Time AM

Panel Temperature °C

Efficiency %

7:15

26,6

2,62

7:16

26,8

2,5

7:18

27,2

2,5

7:21

27,5

2,41

7:22

27,8

2,43

7:25

28,1

2,51

Mean Temperature: 27,33 °C

File : 2015_162_26135_a4_Module_On_Address_4.csv

0.07 T

Current(a)

Peak Power = 0,33 Watts:

T T T
©6/17/2015 7:15 AM —e—

e T AU PO SRRSO SOUORU SRR S SO SO SE S

n= Pout _ Vmpp x Impp _ 8.49678 x 0.0385284461

Yoltage(v)

Pin ExA

187.2x 0,0671

329

14 16

X 100 = 2,62 %




0.0v

File : 2015_168_26205_a4_Module_On_Address_4.csv

006 i

S IR

Current(A)

005 bt

DoE ke

Peak Power = 0.32 Watts

T T T
| B/17/2015 7:16 AW ——

-2

u] 2 4 5] =] 10

Yoltagedv)

Pout _ Vmpp x Impp _ 8.141137 x 0.039812725

12

Pin

0.07

Ex A

191.2 x 0,0671

File : 2015_168_26292_a4_Module_On_address_4.csv

14

16

x100=2,5%

006 -

005 e

003 -

Current(a)

{ Peak Power = 0,33

002 e

Watts

T T T
L OBA7/E01S 7118 AW ——

Pout

o 2 4 =] =] 10
Yoltage (W)

_ Vmpp x Impp _ 7.785494 x 0.04238129

12

Pin

0.08

ExA 196.9 x 0,0671

14

File : 2015_162_26466_34_Module_On_Address_4.csv

16

x100=2,5%

0oF b d

006 o T

Current(sy
]
o
o
T

Peak Power = 0,34 Watts

T T
§B/17/2015 T:21 AM ——

I USRS SO SOUSOOURUUS SOVROOURU SSRGS SORUUSSROE SRRSO SO

n= Pout _ Vmpp x Impp _ 8.937469 x 0.0385284461

5] =}
Woltage ()

10

Pin

ExA

210.1x0,0671

330
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14 16

x100=2,41%



File : 2015_168_26553_a4_Module_On_address_4.csv

0.0s8

0.07 -

0.06 -

Currentis,)

0.03 -

0.02 -

0.0L -

0.04 o

" Peak Power = 0,35 Watts

T T T
§B/17/2015 7:22 AM ——

n=

Pout _ Vmpp x Impp _ 8.566362 x 0.0410970077

5] 8 10 1z
Yoltage )

Pin

ExA

214.6 x0,0671

File : 2015_168_26745_a4_Module_On_address_4.csv

14

15

x 100 =2,43 %

0.03

007 |

D06 b

T PP

Currert{s)

T ESSEURORRURE FOURRRE SISO

UU4—

.i....Peak Power = 0.37 Watts . [

T T T
© Bf17/2015 7:25 AM ——

n= Pout _ Vmpp x Impp _ 8.001972 x 0.0462341346

il =] jin}
Voltage )

Pin

ExA

219.1x0,0671

331

12

14

16

x100=2,51%



Module 8

Date: 17/6/2015 — Morning Measurement

Temperature Ambient: 25 °C

Fan OFF

Time AM

Panel Temperature °C

Efficiency %

7:15

26

10,16

7:17

26,3

10,36

7:19

26,6

10,36

7:21

26,5

10,18

7:24

26,8

10,66

7:25

26,8

10,87

Mean Temperature: 26,5 °C

0.1

File : 2015_168_26158_a8_Module_On_Address_8.csv

-
009 o e
:Peak Power = 1.47 \Watts

Currentis)

003 —

T T
: B/17/2015 7:15 &M —e—

Voltage V)

n= Pout _ Vmpp x Impp _ 17.5888767 x 0.0834782943

Pin

ExA

188.4x0,0768

332

x 100 = 10,16 %




0.1

File : 2015_168_26222_a8_Module_On_address_8.csv

00—

007

Q.06

005 —

Current(a)

0.04 —

002

00z

0oL

T
6/17/2015 7117 &M —=—

" Peak Power = 1.53 Watts

Pout _ Vmpp x Impp _ 17.7589664 x 0.08604686

10 15
Waoltage (W)

25

Pin

0.11

ExA

x 100 = 10,36 %

192.2x0,0768

File : 2015_162_26350_a2_Module_On_address_g.cov

0.1 e

T T
£/17/2015 7:19 Ab] —=—

0.09 -

oog b

007 e

0.06 —

Currentia)

0os o

004 o

003 e

002 b

0ol

oo Peak Power = 1.60 Watts ..

Pout _ Vmpp x Impp _ 17.5038319 x 0.09118398

10 15 20 25
WVaoltage vy

Pin

0.1z

ExA

x 100 = 10,36 %

201x0,0768

File : 2015_168_26472_a3_Module_On_address_8.csv

RN

0.08

0.06 —

Current(a)

N I

D02 |rememermemrmmemeeeemedeens

T
6/17/2015 7:21 AM —=—

Peak Power = 1.65: Watts

n= Pout _ Vmpp x Impp _

10 15 20 25
Woltage vy

17.418787 x 0.09503683

Pin

ExA

x 100 = 10,18 %

211 x 0,0768

333



File : 2015_162_26670_32_Module_On_Address_2.cov

0.12 T T
: 6/17/2015 7:24 AM ——
. Pesk Power = 1.79 \Watts
=
T 006 4
5
8]
0.04 — B
o 1 1 1

25
Voltage(v)

Pout _ Vmpp x Impp _ 17.60434 x 0.101458237
Pin ExA 218.6 x 0,0768

n= x 100 = 10,66 %

File : 2015_168_26734_as_Module_On_address_S.csv

0.12 T T T
[ H : 6/17/2015 7125 Al ——
© Peak Power = 1.83 Watts
—
&
=
g 006 i
=]
s}
X O i
In] 1 1 1

25
Yoltage)

_ Pout _ Vmpp x Impp _ 17.7898922 x 0.102742523
Pin ExA 219.1 x 0,0768

n

x 100 = 10,87 %

334



Module 3

Date: 17/6/2015 — Morning Measurement

Temperature Ambient: 25 °C

Fan OFF
Time AM Panel Temperature °C Efficiency %
7:16 26,4 10,05
7:17 26,6 10,05
7:19 27 10,11
7:20 27 10,1
7:22 27,3 10,07
7:29 28,6 10,23

Mean Temperature: 27,15 °C

0.1

File : 2015_168_26172_a3_Module_On_address_3.cav

oo FEoo -

0.02

0.07

0.06

0.03

Current()

0.04

0.03

0.0z

001

T T T
; 6/17/2015 7:16 AM —=—

4 5] =] 10 12 14

Yoltage ()

Pin

n= Pout _ Vmpp x Impp _ 15.6405706 x 0.08604686
ExA 189.3 x 0,0709

x 100 = 10,05 %
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01

File : 2015_168_26243_a3_Module_On_address_3.csv

0oo
oogrF- -

007 ot

Current(a)

R

0.02 -

0.01 -

006 et
005 e

00 e

T T T
6/17/2015 7:17 AM —=—

I?EakF’D'WEr" =130 Wtk B -

Pout _ Vmpp x Impp _ 15.81066 x 0.08733114

Voltagedy)

Pin

012

x 100 = 10,05 %

ExA 193.6 x 0,0709

File : 2015_168_2A386_a3_Module_On_address_3.csv

00—

0.06 —

Current(s)

0.04 —

00z

T T T
6/17/2015 7:19 AM ——

e Poak Power = 146 Watts . N

Pout _ Vmpp x Impp _ 16.19723 x 0.0898997039

2 4 5] =] 1o 12 14 16 18 20
Woltage (V)

Pin

x 100 =10,11 %

ExA 203.6 x 0,0709

File : 2015_168_26456_a3_Module_On_address_3.csv

0,12

0.1}

0.08

0.06 -

Current{a)

D04 i

002 e

T T T
6/17/2015 7:20 AM ——

Peak Powér =150 Watts

2 4 5] a8 10 12 14 16 18 20
Yoltagev)

n= Pout _ Vmpp x Impp _ 15.7797346 x 0.09503683
Pin ExA 209.3 x0,0709
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X 100 =

10,1 %



Fil=

L 2015_162_26527 _a2_Module_On_Address_2.cov

0.1z T T

T T T T T T T
: : : B/17/2015 7:22 M —e—

Currentis)

Peak PDWer = 1.5:3 Wiatts

n= Pout _ Vmpp x Impp _ 16.15084 x 0.09503683

il g 10 12 14 16 13 20
Yaltaged)

Pin ExA

File

x 100 = 10,07 %

214.3 x0,0709

s 2015_168_26953_a3_Module_Cn_address_3.cav

T T T T T T T
- B/17/2015 7:29 AM ——

Current{s)

U PeEK Pouer = LTI WaHS NG

n= Pout _ Vmpp x Impp _

=] 2 10 12 14 16 12 20
voltage )

16.3595886 x 0.109163925

Pin Ex A

x100=11,23 %

224.8x0,0709
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Module 5
Date: 17/6/2015 — Morning Measurement
Temperature Ambient: 25 °C

Fan OFF

Time AM Panel Temperature °C Efficiency %

7:16 25 7,76

7:17 25,2 7,72

7:19 25,7 7,8

7:20 25,8 7,83

7:22 26,2 8,03

7:24 26,6 8,41

Mean Temperature: 25,75 °C

File : 2015_168_26170_a5_Module_On_address_S.cov

0.07 ;

T
6/17/2015 7:16 AM —=—

05 b Peak Pawer. = L LLWES Y
7 U SO SO SOV OOV SV RIRRTOURORO SO TSR

e O SO SO S S S

Current{s)

Yaoltage )

_ Pout _ Vmpp x Impp _ 19.69181 x 0.0565083846

n=— x100=7,76 %

Pin ExA 189.1 x 0,0756
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0.07

File : 2015_168_26241_a3_Module_On_address_S.csv

0.06

0.04 —

Currentia)

D02 i

e R

T
6/17/2015 7:17 AM ——

. PeskPowsr = 1,13 Watts L

Pout _

Yoltage (')

Vmpp x Impp _ 20.0783787 x 0.0565083846

Pin

o.0e

x100=7,72%

ExA 193.4x0,0756

File : 2015_168_263283_a5S_Module_On_Address_S.cev

0.07

T
6/17/2015 7:19 A ——

006 -

0.05 —

0.04 —

Current(s)

0.0z -

ool o

Pealk Power = 1.20 Watts

Pout _

Woltage)

Vmpp x Impp _ 19.8232441 x 0.06036123

Pin

0.0z

x100=7,8%

ExA 203.6 x 0,0756

File : 2015_168_26455_a5_Module_On_Address_S.csv

OO oot

005 e

Current(A)

002

00 b

0.03—""""""":

T T T T
: 6/17/2015 7:20 AM ——

Peak Power = 1.24 Watts |

_ Pout _

Yoltage ()

Vmpp x Impp _ 20.19435 x 0.06164551

Pin

x100=7,83%

ExA 209.3 x 0,0756
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File : 2015_168_26526_a5_Module_On_Address_S.cev

0.02

Currentis)

T
B/17/2015 7:22 &M —e—

Pout

Voltage V)

_ Vmpp x Impp _ 20.2020817 x 0.06421407

Pin

0.09

x 100 = 8,03 %

ExA 214.1x 0,0756

File : 2015_168_26668_a5_Module_On_aAddress_S.cav

Current(a)

T T T
6/1?/2015_ Ti24 AN ———
D.D? : N - 4 -
Peak Power = 1,39 Watts ¢
0.06 e
004 b 4
002 - .
001 .
1 1 1 1

Yoltage ()

_ Pout
Pin

_ Vmpp x Impp _ 19.6840782 x 0.07063548

x100=8,41%

ExA 218.4 x 0,0756
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Module 4

Date: 17/6/2015 — Morning Measurement

Temperature Ambient: 25 °C

Speed 1

Time AM Panel Temperature °C

Efficiency %

7:37

28,3

2,58

7:38

28,3

2,53

7:40

28,4

2,54

7:42

28,6

2,52

7:44

28,8

2,42

7:46

29

2,53

Mean Temperature: 28,56 °C

0.09

Current(s)

T T AU SO U

File : 2015_162_27429_a4_Module_On_address_4.csv

004 b

T T
6/17/2015 7:37 AM —=—

| Peak Power =0d43Matts s 0

n= Pout _ Vmpp x Impp _ 9.092096 x 0.0475184135

Yoltage ()

Pin

ExA 248.2x0,0671
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File : 2015_168_27516_a4_Module_On_Address_4.cav

01 T T T T T T T
: : : ¢ Bf17/2015 7:38 AWM ——
0.os oo 4
ooy o 4
— D08 4
g :
2 n.0s Peak Power = 0.43 Watts
5
(&) D.D4 = - . -
0.03 - B
0.0z — B
ool b 4
0 i i i i i i
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Yoltage )

Pout _ Vmpp x Impp _ 9.262186 x 0.0462341346
Pin ExA 252.7 x 0,0671

x 100 =2,53 %

File | 2015_162_27655_a4_Module_On_Address_4.csv
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Pout _ Vmpp x Impp _ 7.847345 x 0.0577926673
Pin ExA 263.9x0,0671

n=

x 100 =2,54 %

File : 2015_168_27777_a4_MWodule_On_address_4.csv
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008 b, i
007 b b 4
% N N N N N
= : : ; ; :
e A UUUUUUUUUEE UNUSUUUUONISUUUUUTRUUUON SOVSUUUTROUUN SURTRURTRUS OUSTUUUIUROS HUVSOUOONS SOOI 4
0 I I I I I I

-2 1] 2 4 i] 2 hin} 12 14 16
Yoltage)

n= Pout _ Vmpp x Impp _ 8.349884 x 0.0552241057
Pin ExA 271.1x0,0671

x100=2,52%

342



01

File : 2015_162_27364_a4_Module_On_Address_4.csv

Current(a)

3 AU OO O ORO SONO SO SOPRN OSOURI SRS SRS S

T T T
: : : : o Bf17/2015 744 AN —e—

Pout

Yoltage(v)

__ Vmpp x Impp _ 8.713259 x 0.05265554

Pin

012

x 100 =2,42 %

ExA 283.3x0,0671

File : 2015_1628_27936_a4_Module_On_address_4.csv

16

01

0.0s

0.06

Current(s)

T T T T T T T
- - - - 6/17/2015 7:46 AW ——

Peak Fower = 0.49 Watts -

_ Pout

_ Vmpp x Impp _ 8.071555 x 0.06036123

2 4 =] 2 10 12 14
Yoltage ()

Pin

x 100 =2,53 %

ExA 288 x 0,0671

343

16



Module 8

Date: 17/6/2015 — Morning Measurement

Temperature Ambient: 25 °C

Speed 1
Time AM Panel Temperature °C Efficiency %
7:36 26,9 11,81
7:37 27 11,87
7:41 26,9 11,96
7:43 27,1 11,8
7:45 27,1 11,82
7:46 27,2 12,03

Mean Temperature: 27,03 °C

File : 2015_168_27405_aS_Module_On_address_B.csv

0.16 T

T P

0.08 -

Current{a)

© Peak Power = 2,24 \Watts

T
6/17/2015 7:36 AM ——

Woltage)

Pin ExA

n= Pout _ Vmpp x Impp _ 18.0141029 x 0.1245753

246.8x0,0768

344

25

x 100 =11,81 %




File ; 2015_168_27469_a3_Module_On_sddress_8.cev
0.16 T T T

T
6/17/2015 7:37 AM ——

0.14

0.12 i Peak Power = 2,20 Watts

01

Current(a)
o
o
o
T

0.06 —

0.04 —

o002

Voltage V)

_ Pout _ Vmpp x Impp _ 17.6893845 x 0.129712433
Pin ExA 251.1x0,0768

x100=11,87%

File : 2015_168_27661_a8_Module_On_Address_S.csv
016 . .

T
; 6/17/2015 7:41 A —=—
0.14 H : * . 4

niz | H ! Peak Power = 2,44 Watts
01 : : : §

Current(a)

002 | e R

woltageds)

Pout _ Vmpp x Impp _ 17.72804 x 0.137418121
Pin ExA 265.6 x 0,0768

x 100 = 11,96 %

File : 2015_168_27790_as_Module_On_address_B.csv
0.16 T T T

T
B/17/2015 7:43 AM ——
Peak Power = 2.51 Watts
01z e

o1k

Currentia)
o
(]
ow
T

006 e

004 e

25
Voltage (v

n= Pout _ Vmpp x Impp _ 17.44198 x 0.143839523
Pin ExA 277.1x0,0768

x100=11,8%

345



Current(a)

Currentid)

n

0.18

File : 2015_162_27912_a2_Module_On_Address_g.csv

0,16 pre—e——.

014 F-oer

o1z b

0.06

0.04 -

002 o

o1k

ons b

T
6/17/2015 7145 AM —=—

© Peak Power = 2.59 Watts

Pout _ Vmpp x Impp _ 18.00637 x 0.143839523

Yoltagedy)

Pin

0.18

x100=11,82 %

ExA 285.2x0,0768

File : 2015_168_27982_ab_Module_On_Address_B.csv

T T
: B/17/2015 7:46 AM ——

016 B

014 e

012 -

006 e

0.04 e

O e

008 e

| Peak Fower = 266 Watls

_ Pout _

Woltage (v}

Vmpp x Impp _ 17.7048473 x 0.15026094

Pin

x 100 =12,03 %

ExA 287.8x0,0768

346



Module 3

Date: 17/6/2015 — Morning Measurement

Temperature Ambient: 25 °C

Speed 1

Time AM

Panel Temperature °C

Efficiency %

7:38

27,9

11,81

7:39

27,9

11,8

7:41

28

11,72

7:42

28

11,7

7:48

28,6

12,21

7:51

29

12,43

Mean Temperature: 28,23 °C

File : 2015_162_274583_a3_Module_On_Address_3.cav

0.16 .

Currentiah

o3 S O 0U0OO SORS 5S0OO OSSOSO SSUROP OS

T T T
6/17/2015 7:38 &M —e—

n= Pout _ Vmpp x Impp _ 16.2900066 x 0.129712433

=] 2 10 12 14
Yoltage V)

Pin ExA

251.8x 0,0709

347

16 18 20

x100=11,81%




File : 2015_168_27554_&3_Module_On_Address_3.cev
0.16 T T T T

T T T
6/17/2015 7:39 &AM ——
014 B O S
" Peak Power = 2.15 Watts
0.1 : : : : : B

Current(s)

0.02

Yoltagelv)

Pout _ Vmpp x Impp _ 16.7229633 x 0.128428146
Pin ExA 256.8 x 0,0709

x100=11,8%

File : 2015_162_27696_a3_Module_On_sddress 3.cov
0.16 . .

T
B/17/2015 7141 AM —e—

0.14
[ IR F= ) A Ot et <Pk Fower = 2:23Watts
(75 N

0.08 -

Current(s)

006 e

002 boooeeee

Voltage)

Pout _ Vmpp x Impp _ 16.7229633 x 0.133565277
Pin ExA 268.2 x 0,0709

x 100 =11,72 %

File : 2015_1628_27767_a3_Module_On_address_3.csv

0.16 T T T T
—————— @ 00 H . 6{17/2015_ T2 Al ———

012

0.08

Current(a)

0.04 —

23
Yoltage ()

n= Pout _ Vmpp x Impp _ 16.4678268 x 0.138702407
Pin ExA 274.9x 0,0709

x100=11,7%

348



0.18

File : 2015_168_20122_a3_Module_On_Address_3.csv

T T T
B/17/2015 7:48 AM ——

e
0.16 -
Odd b

DAz b

Current(A)

D06 s

004

0.0z —

Dl e

DoS ks

" Peak Power = 2.52 Walts

Pout _ Vmpp x Impp _ 16.6069927 x 0.151545212

Yoltagedv)

x 100 =

Pin

0,18

ExA 290.9 x 0,0709

File : 2015_168_28264_a3_Module_On_address_3.csv

25

12,21 %

g -

0.14 |

Currentia)

0og -

004 o

0oz b

Peal:< Power = 2,61 Wa:t'ts

T
6/17/2015 7:51 Ak —=—

Yaoltage

n= Pout _ Vmpp x Impp _ 16.36732 x 0.1592509

Pin

ExA 296.1 x 0,0709

349

25

x100=12,43 %



Module 5

Date: 17/6/2015 — Morning Measurement

Temperature Ambient: 25 °C

Speed 1
Time AM Panel Temperature °C Efficiency %

7:36 28,1 11,9
7:39 28,3 11,96
7:41 28,5 11,93
7:42 28,6 11,74
7:43 28,7 11,8
7:46 29 12

Mean Temperature: 28,53 °C

File : 2015_168_27409_as_Module_On_Address_S.cov

0.14 :

0.1z~

01l

0.0s

Current(a)

0.06

0.04 -

0.02 -

Peak Power = 2,22 Watts

T
6/17/2015 7136 AM ==

n= Pout _ Vmpp x Impp _ 18.56303 x 0.119438179

Voltage(v)

Pin ExA

246.8x0,0756

350

23

x100=119%




File : 2015_168_27552_aS_Module_On_address_S.csv

0.14 . .
: R 17/2015 7:39 &M ——
QA2 fo i S : 4
Peak Power = 2,32 Watts
01 =

T oos 4

E

o :

S 00 o 4
004 b 4
0oz b 4

o 1 Il 1

25
Voltage(v)

Pout _ Vmpp x Impp _ 18.39294 x 0.125859588
Pin ExA 256.6 x 0,0756

x 100 = 11,96 %

File : 2015_168_27695_a5_Module_On_address_5.csv
0.16 T T

T
6/17/2015 T:41 &M ——

Currentia)

25

Woltage(v)

Pout _ Vmpp x Impp _ 18.1300735 x 0.133565277
Pin ExA 268.2x 0,0756

n=

x100=11,93 %

File : 2015_1628_27766_a5_Module_On_address_S.csv

0.18 T T
o aa 6/17/2015 7:42 AW =
I ) A e o TR S
[T = Y S | PeakPower =24d\ats N ]
\43:/ .
5
a : : :
0.04 - 1
T S OO SO SO PO OSSO OSSO R 4
u] 1 1 1

Yoltage ()

n= Pout _ Vmpp x Impp _ 17.9599819 x 0.136133835
Pin ExA 274.9x0,0756

x 100 =11,74 %

351



File : 2015_168_27237_a5_Module_On_address_S.cav

0.16
-

012 b

Currentia)

T
6/17/2015 7:43 AW —=—

. PeakPower =251Watts . N ... ...

10 13 20 ]

Yoltage )

= Pout _ Vmpp x Impp _ 184393272 x 0.136133835

Pin

ExA

x100=11,8%

281.3x0,0756

File : 2015_168_27980_a5_Module_On_Address_S.csv

T
e : : 6{1?/2015_ 746 AN ——-—

" Peak Power = 52.61 Watts

Current(a)

n= Pout _ Vmpp x Impp _ 18.45479 x 0.141270965

10 15
Yoltagedv)

X100 =12 %

Pin

ExA

287.5x0,0756

352

23



Module 4

Date: 17/6/2015 — Morning Measurement

Temperature Ambient: 25 °C

Speed 2

Time AM

Panel Temperature °C

Efficiency %

8:00

30,6

2,53

8:02

30,7

2,54

8:03

30,9

2,5

8:05

31,3

2,48

8:07

31,5

2,56

8:09

31,6

2,52

Mean Temperature: 31,1 °C

0.12

File : 2015_168_28852_a4_Module_On_Address_4.cev

Current(s)

e S N

i Peak Power = 0.55 Watts

T T
6/17/2015 B:00 AM —e—

n= Pout _ Vmpp x Impp _ 9.22353 x 0.05907695

Yoltage )

Pin

ExA

323.5x0,0671

16

X 100 = 2,53 %

353




File : 2015_162_28957_a4_Module_On_address_d4.cev

0.14 T T T T T T
: 6/17/2015 8:02 AM ——
0.1z q
0.1 B
=S e AU 0 O (N PO S ]
3 oo ~-Paak-Pawer =10,56 Watts - - .
0.04 - T N R i
. — - ]
a I I I I I
i 2 4 6 g 10 12 14 16
Woltage V)
Pout _ Vmpp x Impp _ 8.875618 x 0.0629297942
n=——= = x 100 =2,54 %
Pin ExA 328.6 x 0,0671
File : 2015_168_29026_ad_Module_On_Address_4.csv
0.14 T T
6/17/2015 8:03 AW ——
012 b
0.1 B
@ = s S i
5
g 006 - Peak Power ='0,56 WWatts 7
e O PO PSP UOUORPURPORPE SO it S USSR ST i
o = AR UURPRURNS A i
o Il Il Il Il
u] 2 4 5] 8 10 12 14 16
Yaoltage (V)
_ Pout _ Vmpp x Impp _ 8.790572 x 0.06421407 _
n=——= = x100=2,5%
Pin ExA 333.1x0,0671
File : 2015_168_29114_a4_Module_On_aAddress_4.csv
0.14 T T T T T T T T
: : : : OBAT/2015 8:05 AM —e—
01z oo e i
01 b
T SR (RS S S _
8 D05 |t P PrEr = 057 Wt e
I T N EiNn _
0.02 - b
0 i i i i i i
-2 u] 2 4 =] g 10 12 14 16
voltaged

n= Pout _ Vmpp x Impp _ 8.690064 x 0.06549836

Pin

x 100 = 2,48 %

ExA 341.7 x 0,0671

354



File : 2015_168_29253_ad_Module_On_address_4.05v
0.14 T T T

T T
6/17/2015 8:07 A ——

0.1z

o1

0.0s8

0.06

Current(a)

‘Peak Powier': DﬁD'U\i:atts o
DLOG e

T P P

0 i i i i i
u] 2 4 & g 10 12 14 16
Yoltage (')

Pout _ Vmpp x Impp _ 9.037976 x 0.06549836
Pin ExA 348.3x0,0671

n=

x 100 = 2,56 %

File : 2015_168_29375_a4_Module_On_address_4.csv
0.14 T T T T T

T T
6/17/2015 8:09 &M ——

01

0.08

Current(s)

0 i i i i i
u} 2 4 B =] 10 1z 14 16
Yoltage

n= Pout _ Vmpp x Impp _ 9.470934 x 0.0629297942
Pin ExA 354.8x0,0671

x 100 =2,52 %

355



Module 8

Date: 17/6/2015 — Morning Measurement

Temperature Ambient: 25 °C

Speed 2

Time AM Panel Temperature °C

Efficiency %

8:01 28,6

12,94

8:02 28,8

12,98

8:03 28,9

12,97

8:05 29

13,02

8:07 29,2

13,05

8:09 29,4

13,15

Mean Temperature: 28,98 °C

0.2

File : 2015_1628_23263_a8_Module_On_address_2.csv

OA6 oo (PEEK Power = 3.32Wats N

Current(a)

T
6/17/2015 8:01 &AM ==

_ Pout

Yoltage ()

_ Vmpp x Impp _ 17.5347576 x 0.183652252

Pin

ExA 324 x0,0768

356

X 100=12,94 %




File : 2015_168_2B027_a2_Modula_On_Address_S.cav
0.23 T T

T T
6/17/2015 5:02 AW —=—

0.2

 Peak Power = 3.28 Watts
015

Currenti)

[

Yoltage )

_ Pout _ Vmpp x Impp _ 17.7435036 x 0.184936538

n=— x 100 = 12,98 %
Pin ExA 328.8x0,0768
File : 2015_168_22991_a8 Module_On_Address_8.csv
0.25 T T T
: 6/17/2015 803 AM ——
02" =
: Peak Power = 3.32 Watts
g 0.15 i H —
5
L.} 0.1 -
0,05 -
o 1 1 1
1] 5 10 15 20 23

Yaoltage (V)

n= Pout _ Vmpp x Impp _ 17.8285484 x 0.1862208
Pin ExA 333.1x0,0768

x 100 =12,97 %

File : 2015_162_29120_a%_Module_On_address_S.csv
0.25 T T

T T
6/17/2015 8:05 AM —=—

Y

‘Peak Power = 3,42 \Watts

Currentia)

Yoltage (V)

n= Pout _ Vmpp x Impp _ 17.5038319 x 0.19521078
Pin ExA 341.9x0,0768

x 100 = 13,02 %

357



0.z25

File : 2015_168_20248_a2_Module_On_Address_8.cov

02k

=]
H
o

Current(a)

=
-
T

005 o

T
B/17/2015 807 A ——

: Peak Power = 3.5:0 Watts

n= Pout _ Vmpp x Impp _ 17.7125778 x 0.197779343

Wioltage (W)

X 100 = 13,05 %

Pin ExA 349.1x 0,0768
File : 2015_168_29376_as_Module_On_address_8.csy
0.25 ;
6/17/2015 8:09 Ak —=—
-] — 4
Peak Power = 3.59 Watts
e 015 q
=]
o D‘l = eemeeen -
0os b 4
o 1 1 1
o =1 10 15 20 23
Yaoltage (V)
_ Pout _ Vmpp x Impp _ 17.8285484 x 0.201632187 _
n=——= = x 100 = 13,15 %
Pin ExA 355.5x0,0768

358



Module 3

Date: 17/6/2015 — Morning Measurement

Temperature Ambient: 25 °C

Speed 2

Time AM

Panel Temperature

°C

Efficiency %

8:01

30,3

12,84

8:02

30,5

12,84

8:03

30,6

12,84

8:05

30,9

12,89

8:13

31,9

13,13

8:16

32,6

13,07

Mean Temperature: 31,13 °C

0.2

File : 2015_165_28570_a3_Module_On_address_3.csv

Current(a)

R T T T

T
£/17/2015 8:01 AM —=—
. PeakPower =296Wats N

Yoltage ()

n= Pout _ Vmpp x Impp _ 16.3286629 x 0.1810837

Pin

ExA

325x0,0709

359

20

x 100 = 12,84 %




File : 2015_162_223941_a3_Module_On_Address_3.csv

0.2 T T
6/17/2015 B:02 &AM ——
0.18 - : : : : 7
046 b PEak Power =300 Watts ) J
014 - : : -
z iz b 4
E 0oL b R
£ : : : :
U oooe B
006 oo : : : 4
O bk
e B
o 1 1 1
a 3 10 15 20 25
Yoltagedy)
Pout _ Vmpp x Impp _ 16.452364 x 0.182367966
n=——= = x 100 = 12,84 %
Pin ExA 329.5x0,0709
File : 2015_162_29013_a2_Module_On_sddress_3.cav
0.23 T
6/17/2015 503 AM —=—
02 B
Peak Power = 3.03 Watls
@ 0.15 - 1 1 —
=]
Q 01 -
0ns b 4
o | | |
1] 3 10 15 20 23
Woltage ()
Pout _ Vmpp x Impp _ 16.4987526 x 0.184936538
n=——= = x 100 = 12,84 %
Pin ExA 334.8x0,0709
File : 2015_162_29155_a3_Module_On_Address_3.csv
0.25 T T T
6/17/2015 B:05 AM ——
S e e sonsrones i
Peak Power = 3,15 \Watts
z = O ¥ P
£ : : : :
D 1 1 1
u] 3 10 15 20 23

Yoltage®

n= Pout _ Vmpp x Impp _ 16.36732 x 0.192642227
Pin ExA 344.5x0,0709

x 100 =12,89 %

360



0.25

File : 2015_168_29582_a3_Module_On_Address_3.csv

T T T
: 6/17/2015 8:13 AM —=—

Current(a)

Fieak Power = 3.41 \Watts

_ Pout _
n= =

Yoltage(v)

Vmpp x Impp _ 16.4678268 x 0.206769317

Pin

0.25

X100 =13,13 %

ExA 366.2 x 0,0709

File : 2015_168_29795_a3_Module_On_address_3.cav

Current(a)

T T T T
: : 6/17/2015 8:16 AM ——

0ol '”F‘eé;k'F"o\ivé'r'=”3.'53\'.'\u"a;;t'ts”'” _
0.15 .

n= Pout _ Vmpp x Impp _ 16.47556 x 0.214475

25
Yoltage(v)

Pin

x 100 = 13,07 %

ExA 380.8 x 0,0709

361



Module 5

Date: 17/6/2015 — Morning Measurement

Temperature Ambient: 25 °C

Speed 2

Time AM

Panel Temperature °C

Efficiency %

8:02

31

12,75

8:03

31,1

12,7

8:05

31,5

13,6

8:07

31,7

12,77

8:08

31,8

12,8

8:10

32

12,95

Mean Temperature: 31,51 °C

0.2

File : 2015_162_22939_a5_Module_On_Address_S.cev

T
.. : 6/17/2015 502 AW ==

T < O S

Currentia)

o Pesk Power = 3B Wats N

n= Pout _ Vmpp x Impp _ 17.9213257 x 0.17723085

Voltage (V)

Pin

ExA

329.7 x0,0756

362

x 100 =12,75 %




Current(a)

Current{a)

n=

Current(s)

n

0.z

File : 2015_168_29010_aS_Module_On_aAddress_S.csv

0.18 -

016 e

0.14 —

006 e

0.04 e

002 e

012 e
O e

008 e

T
—— 5/17/2015 8:08 AM ——

 Peak Power =321 Watts

Pout _

25
Woltage(w)

Vmpp x Impp _ 18.6712685 x 0.172093719

Pin

0.2

x100=12,7 %

ExA 334.3x0,0756

File : 2015_168_29153 a5_Module_On_Address_S.csv

oo

014 o

0.06 -

004 o

o0z o

o1z o

[ N R

pog k-

T
17/2015 8:05 Ak ——

Pout _

Yaoltage

Vmpp x Impp _ 18.61715 x 0.178515121

Pin

0.22

x 100 = 13,6 %

ExA 344.5 x 0,0709

File : 2015_1628_29224_a5_Module_On_address_S.csv

0.2

T
6/17/2015 8:07 AM =

LD e 4

_ Pout _

Yoltage ()

Vmpp x Impp _ 18.6944637 x 0.179799408

Pin

x 100 =12,77 %

ExA 347.9x0,0756

363



File : 2015_168_29296_a5_Module_On_address_S.cav
0.25 T T

T
6/17/2015 2:08 AM —=—

: Peak Power = 3,40 Watts
2 i = 4
=
j
z
5 N N N N

Yoltage )

(= Pout _ Vmpp x Impp _ 187949715 x 0.1810837
Pin ExA 351.4 x 0,0756

x100=12,8 %

File : 2015_162_294329_35_Module_On_Address_S.csv
0.25 T T

T T
6{'17{'2015_ .10 &M =

0z k- - —— |
Peak Power = 2.51 Watts
=
[
i}
=
=
L] 0.1 -

Valtaged)

n= Pout _ Vmpp x Impp _ 18.4625225 x 0.190073654
Pin ExA 358.4x0,0756

x100=12,95%

364



Module 4
Date: 17/6/2015 — Morning Measurement

Temperature Ambient: 25 °C

Speed 3
Time AM Panel Temperature °C Efficiency %
8:25 34,4 2,42
8:26 34,7 2,4
8:28 351 2,4
8:30 35,2 2,37
8:32 35,7 2,34
8:34 35,7 2,27

Mean Temperature: 35,13 °C

File : 2015_165_30304_a4_Module_On_address_4.csv
0.16

T T T T T T
: : : : 6/17/2015 8:25 &M —e—
) AU Ohon - AU OOt MO SYURRRORE SO

Currentia)

: * Peak Power = 0.66 Watts

0.04 -

e OSSO OO OUR OO OU USSRt RSOORORNON: SYUTRRORE RO

Yoltage (W)

Pout Vm xIm 9.014783 x 0.07320405
n= = PP Y PP — X 100 = 2,42 %

Pin ExA 405.8x0,0671

365




0.16

File : 2015_168_30291 _a4_Module_On_Address_4.csv

0.14

0.12

01

0.02

Currentia)

0.06

Peak Power = 0.66 \Watts

OUO2 [

T T
6AT7/015 626 A —e—

2 4 5] =]
Yaoltage (V)

10

Pout _ Vmpp x Impp _ 8.032898 x 0.0821940154

1z 14 16

Pin

ExA 410.1 x 0,0671

x100=2,4%

File : 2015_168_30531_a4_Module_On_Address_4.csv

0.16

014

012

0.1

008 -

Currentis)

R I R

002 b

 Peak Power = 0,67 Watts .

T T
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File : 2015_168_30723_a4_Module_On_address_4.csy
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Module 8

Date: 17/6/2015 — Morning Measurement

Temperature Ambient: 25 °C

Speed 3
Time AM Panel Temperature °C Efficiency %
8:25 32,3 13,55
8:26 32,4 13,61
8:28 32,7 13,6
8:31 33,2 13,63
8:33 33,4 13,7
8:34 33,5 13,64

Mean Temperature: 32,91 °C

File : 2015_168_30344_a8_Module_On_address_g.csv
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File : 2015_162_30408_as8_Module_On_address_g8.csy
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25



Module 3

Date: 17/6/2015 — Morning Measurement

Temperature Ambient: 25 °C

Speed 3
Time AM Panel Temperature °C Efficiency %
8:24 33,8 13,4
8:27 34,3 13,41
8:29 34,8 13,45
8:30 34,8 13,45
8:31 35 13,48
8:39 36,7 13,57

Mean Temperature: 34,9 °C

0.2

File : 2015_162_30237 _a2_Module_On_Address_3.csv

Current()

Peak: Power = 3.84 \.'\u'at':ts

T
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File : 2015_168_30430_33_Module_On_Address_3.csv
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File : 2015_162_30642_a3_Module_On_address_3.cov
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File : 2015_162_30715_a2_Module_On_Address_3.cev
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Module 5

Date: 17/6/2015 — Morning Measurement

Temperature Ambient: 25 °C

Speed 3
Time AM Panel Temperature °C Efficiency %

8:25 34,6 13,14
8:27 34,9 13,17
8:29 35,4 13,18
8:30 35,5 13,21
8:31 35,7 13,21
8:34 36,3 13,2

Mean Temperature: 35.4 °C

File : 2015_168_320256_a5_Module_On_address_S.cav
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File : 2015_162_20427_a5_Module_On_Address_S.csv
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Module 4
Date: 17/6/2015 — Noon Measurement
Temperature Ambient: 32 °C

Fan OFF

Time PM Panel Temperature °C Efficiency %

12:17 63,9 1,18

12:19 62,6 1,19

12:21 61 1,26

12:23 60,5 1,3

12:24 61,6 1,3

12:29 62,2 1,33

Mean Temperature: 61,96 °C

File : 2015_162_44275_a4_Module_On_address_d.csy
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File : 2015_168_44344_a4_Module_On_sddress_4.csv
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File : 2015_162_44659_a4_Module_On_address_4.csv
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Module 8
Date: 17/6/2015 — Noon Measurement
Temperature Ambient: 32 °C

Fan OFF

Time PM Panel Temperature °C

Efficiency %

12:18 59,3

12,41

12:19 58,2

12,46

12:21 55,4

12,6

12:23 54,5

12,7

12:28 56,2

12,63

12:30 57,1

12,55

Mean Temperature: 56,78 °C

File : 2015_168_44315_a8_Module_On_Address_8.csv
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0.7

File : 2015_168_44893_28_Module_On_Address_8.csv
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Module 3

Date: 17/6/2015 — Noon Measurement

Temperature Ambient: 32 °C

Fan OFF

Time PM

Panel Temperature °C

Efficiency %

12:17

63,1

12,06

12:18

63,2

12,07

12:22

61,1

12,22

12:23

60,7

12,28

12:24
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12,28
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Mean Temperature: 61,65 °C
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Fil= : 2015_168_44685_a3_Module_On_Address_3.cov
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File : 2015_168_44970_a3_Module_On_Address_3.csv

20

Currentis)

. PeskPower =817 watts

T T T
6/17/2015 12:29 PM ——

g 10 12 14 15 1a
Yaltage )

n= Pout _ Vmpp x Impp _ 14.5968351 x 0.5599467
940.4 x 0,0709

Pin

ExA

x100=12,25%

385

20



Module 5

Date: 17/6/2015 — Noon Measurement

Temperature Ambient: 32 °C

Fan OFF
Time PM Panel Temperature °C Efficiency %
12:18 65,3 11,77
12:19 65 11,76
12:27 63,6 11,86
12:28 63,7 11,84
12:29 63,8 11,85
12:31 64 11,81

Mean Temperature: 64,23 °C

File
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Current(a)

Currentia)

Current(a)

n= Pout _ Vmpp x Impp _ 16.645649 x 0.5060069
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Module 4
Date: 17/6/2015 — Noon Measurement

Temperature Ambient: 32 °C

Speed 1
Time PM Panel Temperature °C Efficiency %
12:39 57,5 1,34
12:41 56,2 1,36
12:42 55,8 1,42
12:44 56,9 1,4
12:45 56,5 141
12:49 55,9 1,48

Mean Temperature: 56,46 °C

File : 2015_162_45592_a4_Module_On_address_4.cov
0,25 . .

T T
6/17/2015 12:39 PM ——

0.7 e

0.15

Current(a)

01
Peak Power = 0,83 Watts

005 e

o 2 4 3] =] 10 12 14 16
voltage (V)
_ Pout _ Vmpp x Impp _ 8.009704 x 0.106595367 _
n=——= = x100=1,34 %

Pin ExA 942.5 x 0,0671
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n

File : 2015_162_45662_ad_Module_On_Address_4.csv

0.25

0.2

015 -

Currentia)

o1k

Peak Power = 0.85 Watfs

T T T T
: 6/17/2015 12:41 P —=—

n= Pout _ Vmpp x Impp _

=1 g 10 12 14
Yoltage(y)

16

8.713259 x 0.09888967

Pin ExA

x 100 =1,36 %

942.3 x 0,0671

File ; 2015_162_45755_a4_Module_On_sAddress_4.cov

0.25

Currentia)

T T
6/17/2015 12:42 P —=—

a2 10 12 14 16
Yoltagedy)

n= Pout _ Vmpp x Impp _ 9.2003355 x 0.09632111

Pin ExA

x100=1,42 %
940.4 x 0,0671

File : 2015_162_45242_a4_Module_On_Address_4.cov

0.25 T

Current(a)

T T T
6742015 12:44 Pl —e—

g 1o 1z 14 16
YoltagedW)

_ Pout _ Vmpp x Impp _ 8.682333 x 0.102742523

Pin ExA

x100=1,4%
941.6 x 0,0671
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0.23

0.2

0.15

Current{a)

0.1

0.05

File : 2015_168_45947 _a4_Module_On_address_4.cov

T T T T T T T
: : : 6/17/2015 12:45 P —=—

Feak Power = 0.89 \Watts

n= Pout _ Vmpp x Impp _ 8.597288 x 0.1040268

2 4 5] g 10 1z 14 16
Yoltage(vy

Pin

0.25

x100=1,41%
ExA 940.6 x 0,0671

File : 2015_162_46156_a4_Module_On_Address_4.csv

Current(a)

T T T T T T
: : : : 6/17/2015 12:49 PM —e—

n= Pout _ Vmpp x Impp _ 8.690064 x 0.107879646

2 4 5] g 10 12 14 16
Yoltage(v)

Pin

X100 =1,48 %
ExA 941.8 x 0,0671
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Module 8
Date: 17/6/2015 — Noon Measurement
Temperature Ambient: 32 °C

Speed 1

Time PM Panel Temperature °C Efficiency %

12:40 48,2 13,12

12:43 47,9 13,15

12:44 47,7 13,17

12:48 47,3 13,17

12:46 47,9 13,23

12:49 46,9 13,2

Mean Temperature: 47,65 °C

File 1 2015_168_45640_32_Module_On_Address_2.csv
0.7 T T

T
6/17/2015 1240 PM ——

osbo .. PeskPower=sd3wats

T NSO YO

@ -
=

i

g : : : :

Waltage (')

n= Pout _ Vmpp x Impp _ 16.2668114 x 0.5830638
Pin ExA 941.3 x 0,0768

x100=13,12 %
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0.7

File ; 2015_1628_45832_a%_Module_On_sddress_8.csv

Current(a)

0.3 -

(Fedk Power =851 Watts

T
6/17/2015 12143 PM ——

10 15
Woltage (W)

Pout _ Vmpp x Impp _ 16.382782 x 0.580495238

20 25

Pin

0.7

ExA

941.3 x 0,0768

x 100 = 13,15 %

File : 2015_168_45297_a22 Module_On_Address_S.csv

Current(a)

Qg e

D3l

o2k

Peak Power = 9,51 Watts

T
6/17/2015 12:44 P —=—

n=

10 15
Yoltage()

Pout _ Vmpp x Impp _ 15.8879747 x 0.598475158

20 25

Pin

0.7

ExA

939.7 x 0,0768

x100=13,17 %

File ; 2015_168_43961_a%_Module_On_address_8.csy

06 e

0.3 -

Currentia)

02 s

O e

. PeskPower =9.53Watts N

T
6/17/2015 12:46 FM —=—

n= Pout _ Vmpp x Impp _

10 15
voltagedv)

16.5219479 x 0.5766424

20 25

Pin

ExA

941.6 x 0,0768

x 100 =13,17 %
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File : 2015_168_46089_as_Module_On_address_8.csv

0 -

05 b

Currentia)

D2k

D3k

T
6/17/2015 12:48 PM ——

Peak Power =9.56Watls N

Pout _ Vmpp x Impp _ 16.506485 x 0.579210937

‘Yoltage ()

Pin

07

x 100 =13,23 %

ExA 940.4 x 0,0768

File : 2015_168_46153_as_Maodule_On_aAddress_8.csv

05 b

04

Currentia)

D2k

01 fFs

T
6/17/2015 12:49 P ——

PeskPower =995 Watts N

n= Pout _ Vmpp x Impp _ 16.452364 x 0.580495238

‘Yoltage ()

Pin

x100=13,2%

ExA 942.5x 0,0768

394



Module 3
Date: 17/6/2015 — Noon Measurement

Temperature Ambient: 32 °C

Speed 1
Time PM Panel Temperature °C Efficiency %
12:39 55,8 12,41
12:40 55,5 12,46
12:42 54,8 12,43
12:44 56 12,45
12:45 56 12,47
12:51 55,9 12,46

Mean Temperature: 55,66 °C

File : 2015_162_45521_a2_Module_On_sddress_3.cav

0.7 T T T
6/17/2015 12:39 Ph] —=—
0.6 - u
Yy - SR .PEE%PUWH.:;E:SGWSM. . . o
T .,
T R — N o\
0L e e X
o 1 1 | 1 1 1 | 1
0 2 4 & 8 10 12 14 16 18 20
Woltage ()
_ Pout _ Vmpp x Impp _ 14.96021 x 0.55480963 _
n=——= = x100=12,41 %

Pin ExA 943 x 0,0709
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File : 2015_168_45652_aZ_Module_On_address_3.cav

07

T T T
6/17/2015 12:40 PM ——

06

04

0.3 -

CLrTentis)

D2

0l

Pout _ Vmpp x Impp _ 14.6586857 x 0.5676524

Yoltage(y)

Pin

0.7

X100 =12,46 %

ExA 941.1 x 0,0709

File : 2015_168_45724_a3_Module_On_address_3.csv

T T T T T T T T
6/17/2015 12:42 PM ——

O

0.5 e

Currentis)

0.2 -

N I

_Peak Power = 8.30Watts. .. SN

Pout _

2 4 3] =] 10 1z 14 16 1= 20
Yoltage)

n=—
Pin

07

Vmpp x Impp _ 14.62776 x 0.5676524
ExA 941.3 x 0,0709

x100=12,43 %

File : 2015_168_45266_a3_Module_On_address_3.csv

T T T T T T T T T
- - - - - B/17/2015 12:44 P ——

05 e

Current{a)

. . -Peal{-Power 258.31'\1'\1'611538 R IR T

_ Pout _

2 4 5] =} 10 12 14 16 138
Yoltage )

Vmpp x Impp _ 14.8674326 x 0.5586625

Pin

x 100 =12,45 %

ExA 941.1 x 0,0709
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File : 2015_168_45937_a3_Module_On_address_3.cav
0.7 T T T T T T

T T T
6/17/2015 12:45 PM —=—

OSE i PeskPower=ga2Wats N

Current(a)

0 i i i i i i i i
u] 2 4 5] g 10 12 14 16 138 20
Yoltage(v)

Pout _ Vmpp x Impp _ 14.8983583 x 0.5586625
Pin ExA 940.8 x 0,0709

n=

x 100 =12,47 %

File : 2015_168_46293_a32_Module_On_address_3.csv
0.7 T T T T T T

T T T
6/17/2015 12:51 PM ——

OSE i PeskPower =83twatls - N

Current(a)

a i i i i i i i i
u] 2 4 5] g 10 12 14 16 18 20
Yaoltage (W)

n= Pout _ Vmpp x Impp _ 14.8674326 x 0.5586625
Pin ExA 940.4 x 0,0709

x 100 = 12,46 %
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Module 5

Date: 17/6/2015 — Noon Measurement

Temperature Ambient: 32 °C

Speed 1
Time PM Panel Temperature °C Efficiency %
12:40 61,7 11,94
12:42 60,9 11,95
12:44 61 11,95
12:45 60,8 11,96
12:46 60,7 11,92
12:49 60,3 11,96

Mean Temperature: 60,9 °©

File : 2015_162_45650_a5_Module_On_sddress_S.cav

06 .

D oo

0.3

Current(a)

Peak Power = 0.50 Watts

T
6/17/2015 12:40 PM —=—

n= Pout _ Vmpp x Impp _ 16.8080082 x 0.5060069

Yoltage(v)

Pin ExA

941.3 x 0,0756
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x 100 = 11,94 %




File : 2015_168_45721_a5 Module_On_sddress_S.csv

0.6 T T T
6/17/2015 12:42 PM ——
P_eak Power = 8.50 Watts
04 : : .
= : :
g 03_ -
D 1 I 1
u} 5 10 15 25
Yoltage ()
_ Pout _ Vmpp x Impp _ 16.8466644 x 0.504722655 _
n=——= = x 100 = 11,95 %
Pin ExA 940.6 x 0,0756
File : 2015_168_45864_a5_Module_On_address_S.cov
0.6 T T
6/17/2015 12:44 PM —=—
05 : =
Peak Power = 8,50 Watts
0‘4 = : —
=
g [ 4
3
02 .
[SIE ] T 4
o 1 | 1
a 5 10 15 25
Yoltage ()
_ Pout _ Vmpp x Impp _ 16.93171 x 0.502154052 _
n=——= = x 100 = 11,95 %
Pin ExA 940.6 x 0,0756
File : 2015_168_45936_35_Module_On_address S.cov
0.6 T T T
B/17/2015 12:45 PM —=—
0.5 - : *
: Peak Power = 8.51 Watts
TS ; .
z
B oE b 4
o1k .
o 1 | 1
u] 5 10 15 25
Woltaged)

n= Pout _ Vmpp x Impp _ 16.9394417 x 0.502154052

Pin

x 100 = 11,96 %

ExA 940.6 x 0,0756
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Module 5-12:46 pm
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Current A

n= Pout _ Vmpp x Impp _ 16.92397 x 0.5

x100=11,92 %

Pin Ex A 940.6 x 0,0756
File : 2015_1628_46150_a5_Module_On_address_S.csv
0.6 T T T T
6/17/2015 12149 PM —=—
Peak Power = 8,52 \Watts
= : :
@ 03_ ]
=]
D.l . —
D 1 I 1
u] 5 10 15 25
Woltage ()
Pout _ Vmpp x Impp _ 16.6224556 x 0.512428343
=—= = x 100 =11,96 %
Pin ExA 942 x 0,0756
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Module 4

Date: 17/6/2015 — Noon Measurement

Temperature Ambient: 32 °C

Speed 2
Time PM Panel Temperature °C Efficiency %
12:59 54,5 1,47
13:00 54,2 15
13:01 54,6 1,53
13:03 53,4 1,52
13:04 53,1 1,54
13:06 54,3 1,52

Mean Temperature: 54,01 °C

0.25 :

File : 2015_168_46721_ad4_Module_On_address_d4.csv

0.z

0.15

Currentia)

0.1

005 e

 Peak Power = 0,03 Watts

T T
6/17/2015 12:59 PM ——

n= Pout _ Vmpp x Impp _ 9.308575x 0.100173958

4 5] a 10
Yoltage(V)

1z 14 16

Pin ExA

x100=1,47 %

940.6 x 0,0671
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File : 2015_168_45816_a4_Module_On_Address_4.csv

025 .
0.2

015

Current(s)

0.1

0.05

Peak Power = 0,95 Wiafts

T T
6/17/2015 1:00 P —=—

n= Pout _ Vmpp x Impp _

=1 a2 10 12 14 16
Woltage (W)

8.635945 x 0.110448211

Pin ExA

x100=1,5%

941.3 x 0,0671

File : 2015_162_465286_a4_Module_On_sddress_4.csv

025 T

0.2

015

Current(s)

01l

005

o Peak Power = 0097 Waths

T T T T
6/17/2015 1:01 P —=—

n= Pout _ Vmpp x Impp _

& g 10 12 14 16
Woltage (W)

8.906544 x 0.109163925

Pin ExA

x 100 =1,53 %

941.3 x 0,0671

File : 2015_168_47008_a4_Module_On_address_d4.cav

0.25 T T
0z

015

Currentia)

o1

005 -

_ PeskiPower =095 Watts | "

T T
6/17/2015 1:03 PM =+

i] g 10 1z 14 16
woltagedy)

9.331769 x 0.102742523

n= Pout _ Vmpp x Impp _

Pin ExA

x100=1,52 %

938.2x0,0671
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File : 2015_168_47078_a4_Module_On_Address_4.csv

0.25 T T T T T T T
: 6/17/2015 1:04 PM —=—
0.2 B
= 0,15 b
3 : : : :
8] [ T R Pagk Fower = 0,07 Wats -
003 - N
0 i i i | i
u} 2 4 & g 10 1z 14 16
Yaltage (W)
__ Pout _ Vmpp x Impp _ 8.983857 x 0.10787964 _
n=——= = x100=1,54 %
Pin ExA 937.3x0,0671
File : 2015_168_47165_a4_Module_On_sddress_4.csv
0.25

Currentia)

T T T T T T
- - 6/17/2015 1:06 PM ——

n= Pout _ Vmpp x Impp _ 9.045708 x 0.106595367

16

Yoltage )

Pin

x100=1,52 %

ExA 937 x 0,0671

403



Module 8

Date: 17/6/2015 — Noon Measurement

Temperature Ambient: 32 °C

Speed 2

Time PM

Panel Temperature °C

Efficiency %

12:59

46,6

13,26

13:00

46,3

13,25

13:01

46,3

13,28

13:03

45,8

13,24

13:04

45,9

13,28

13:06

45,9

13,23

Mean Temperature: 46,13 °C

File : 2015_168_46759_a8_Module_On_Address_8.csv

07 T

Current{a)

Peak Power = 9.58 Watts :

T
6/17/2015 12:59 Pt —=—

n

Yoltage )

_ Pout _ Vmpp x Impp _ 16.3286629 x 0.5869166

Pin ExA

940.1 x 0,0768

404
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X 100 = 13,26 %




07

File : 2015_168_46823_a8_Module_On_address_g.csv

T T T
: : 6/17/2015 1:00 PM ——

05 oo

04 -

Currentia)

Ol

O3 e

 PeskPower =0S8Watts N

Pout _ Vmpp x Impp _ 16.6147232 x 0.5766424

Yoltage ()

Pin

X100 = 13,25 %

ExA 940.8 x 0,0768

File : 2015_168_46832_a8_Module_On_Address_B.cav

07

06 -

05k

Currentis)

D2k

01

(IR IR

T
6/17/2015 1:01 PM —=—

. Peak Pawer =980 Walts  Ne

n=

Pout _ Vmpp x Impp _ 16.4214382 x 0.5843481

woltage ()

Pin

07

x 100 = 13,28 %

ExA 940.8 x 0,0768

File : 2015_168_47017_a8_Module_On_aAddress_S.csv

T T T T
: : 6/17/2015 1:03 PM —=—

Current(a)

Peak Power = 9,55 Watts :

_ Pout _

Yoltage(v)

Vmpp x Impp _ 16.2745438 x 0.5869166

Pin

x 100 = 13,24 %

ExA 938.7 x 0,0768
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0.7

File : 2015_165_47082_as_Module_On_address_8.csv

T T T T
: : B6/17/2015 1:04 PM ——

Current(a)

Pieak Power = 9.57 \Watts |

n= Pout _ Vmpp x Impp _ 16.5528717 x 0.5779267

Yoltage )

Pin

0.7

X 100 = 13,28 %

ExA 938 x 0,0768

File : 2015_162_47146_a8_Module_On_address_S.csv

Current(a)

T
6/17/2015 1:05 PM ===

. PeakPower =9.53Matts N

_ Pout _

Yoltage (W)

Vmpp x Impp _ 16.75389 x 0.5689367

Pin

x 100 = 13,23 %

ExA 937.3x0,0768
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Module 3
Date: 17/6/2015 — Noon Measurement

Temperature Ambient: 32 °C

Speed 2
Time PM Panel Temperature °C Efficiency %
12:59 54,6 12,47
13:00 54 12,51
13:01 54,2 12,47
13:06 53,4 12,48
13:08 54,4 12,48
13:10 55,1 12,44

Mean Temperature: 54,28 °C

File : 2015_168_46764_a3_Module_On_Address_3.csv

0.7 T T T T T T
: : : 6/17/2015 1259 PM —=—

D5 b Paak Power = BST WAt - Sy
F O e
T

0.2

o 1 | 1 1 | 1 1

o 2 4 =1 8 10 12 14 16 18 20

Woltage(v)

n= Pout _ Vmpp x Impp _ 14.944747 x 0.5560939
Pin ExA 939.9x 0,0709

x 100 =12,47 %
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File : 2015_168_46835_a3_Module_On_sddress_3.csv
0.7 T T T T

T T T
£A7/2015 1:00 PM —=—

Currentia)

YaoltagedV)

Pout _ Vmpp x Impp _ 14.8287764 x 0.5625153
Pin ExA 940.1 x 0,0709

x100=12,51 %

File : 2015_168_46907_a3_Module_On_address_3.csy
0.7 T T T T T

T T T T
£A7/2015 1:01 P —=—

Currentia)

YaoltagedV)

Pout _ Vmpp x Impp _ 14.7591934 x 0.56379956
Pin ExA 940.8 x 0,0709

n=

x 100 =12,47 %

File : 2015_162_47191_a3_Module_On_address_3.csv
0.7 T T T T

T T T T
6/17/2015 1:06 PM —=—

DSE o PeskPower —g30Watls NG

P O O S RS SO SO

Current(s)

0 i i i i i i i i
u] 2 4 & g 10 12 14 16 138 20
Yoltage (W)

n= Pout _ Vmpp x Impp _ 14.9292841 x 0.5560939
Pin ExA 937.5 x 0,0709

x 100 = 12,48 %
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File : 2015_168_47333_a3_Maodule_On_address_3.csv

07

T T T T T T T
- - - - 6/17/2015 1:08 PM —=—

06 P

05 bt

Currentia)

02

01 f

D3kt

s PEak POWEE = B 2T AMAHS o

n=

Pout _ Vmpp x Impp _ 14.7669249 x 0.5599467

2 4 5 g 10 12 14 16 18 20
‘Yoltage ()

Pin

X100 =12,48 %

ExA 934.4 x 0,0709

File : 2015_162_47404_a3_Module_On_address_3.cov

07

T T T T T T T T T
: : : : : 6/17/2015 1:10PM —=—

05 b

Current(a)

. PeakPower=BaSWats N

2 4 5] g 10 12 14 16 138 20
Yoltage )

n= Pout _ Vmpp x Impp _ 14.7746563 x 0.5586625

Pin

x 100 =12,44 %

ExA 935.4 x 0,0709
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Module 5
Date: 17/6/2015 — Noon Measurement

Temperature Ambient: 32 °C

Speed 2
Time PM Panel Temperature °C Efficiency %

13:00 59,1 12

13:01 59,2 11,96
13:04 58,5 11,98
13:05 58,1 12,02
13:06 58,6 11,98
13:08 59,2 11,95

Mean Temperature:

File : 2015_162_46233_a5_Module_On_Address_S.csv

0.6 T T T
; 8/17/2015 1:00 PM —=—
Feak Power = 8.53 Watts
04 : : -
z
E 03 e N ]
In] 1 I 1
u] 3 10 15 23
Yoltagey)
_ Pout _ Vmpp x Impp _ 16.9394417 x 0.503438354 _
n=——-= = x 100 =12 %

Pin ExA 940.8 x 0,0756
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File : 2015_1A8_46905_aS_Module_On_address_S.csy

0.6

05 -

0.4

0.3 -

Current(a)

02k

01

T
6/17/2015 1.01PM ——

Pesk Power = 8,91 Watts

n= Pout _ Vmpp x Impp _ 16.5606041 x 0.5137126

Woltage(y

Pin

0.6

ExA 941.1 x 0,0756

File : 2015_168_47048_35_Module_On_Address S.cov

x 100 =

25

11,96 %

D5

0.4 -

Currentis)
o
o)
T

(75 T EETETTIPRTPRPRPRRPR P

Peak Power = 8.50 \Watts

T
6/17/2015 1:04 P ——

YaoltagedW)

n= Pout _ Vmpp x Impp _ 16.8080082 x 0.5060069

Pin

0.6

ExA 938.2 x0,0756

File : 2015_162_47120_a5_Module_On_sddress_S.cav

X 100 =

25

11,98 %

05+

Current(a)
o
(o)
T

Peak Power = 8,51 Watts

T
6/17/2015 1:05 PM —=—

Y .
o1l
0 I I I
i 5 10 15 20
Yoltage(v)
_ Pout _ Vmpp x Impp _ 17.0708752 x 0.4983012 _
n=——= = x 100 =
Pin ExA 936.3 x 0,0756
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12,02 %



Module 5 - 13:06 pm
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Current A

Pout _ Vmpp x Impp _ 16.985 x 0.49958
Pin ExA 937 x 0,0756

X100 =11,98 %

File : 2015_1628_47334_a5_Module_On_aAddress_S.csv

0.6 T T T

T
6/17/2015 1:08 PM ——

Peak Power = 8,45 Watts

Currentias)

Yoltagey)

n= Pout _ Vmpp x Impp _ 16.86986 x 0.5008698
Pin ExA 934.6 x 0,0756

x 100 =11,95 %
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Module 4

Date: 17/6/2015 — Noon Measurement

Temperature Ambient: 32 °C

Speed 3
Time PM Panel Temperature °C Efficiency %
13:17 53,7 1,52
13:18 53 1,54
13:19 53 1,55
13:21 52,4 1,57
13:23 51,7 1,63
13:24 51,1 1,65

Mean Temperature: 52,48 °C

Module 4 - 13:17 pm
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Current A

n= Pout _ Vmpp x Impp _ 9.161 x 0.104026

Pin ExA

x100=1,52
934.2 x 0,0671

413




File : 2015_168_47916_a4_Module_On_address_4.csv

0.23 T T T T
6/17/2015 1:18 PM —=—
0.2 B
g 0.15 B
5 ‘
o1 ' Peak Power = 097 Watks 1
0.05 B
o 1 Il 1 Il 1
1] 2 4 & g 10 12 14 16
Voltageds)
Pout _ Vmpp x Impp _ 8.906544 x 0.109163925
n=——= = x100=1,54 %
Pin ExA 933.7 x 0,0671
File : 2015_168_47986_a4_Module_On_address_4.csv
0.23 T T T T
6/17/2015 1:19 PM —=—
0.2 B
g 0.15 B
5 ‘
o1 “*'Peak Power = 097 Watts 1
0.05 B
o 1 Il 1 Il 1
1] 2 4 & g 10 12 14 16

Voltageds)

n= Pout _ Vmpp x Impp _ 8.705527 x 0.11173249
Pin ExA 932.3x0,0671

x100=1,55%

File : 2015_168_48107_a4_Module_On_address_4.csv
0.25

T T T
: 6/17/2015 1:21 P ——

0.z

0.15

Current(a)

0.1 ... Peak Power = 0.98 Watts ...

005 e

o 2 4 5] =] 10 12 14 16
Yoltage (W)

n= Pout _ Vmpp x Impp _ 8.682333 x 0.113016769
Pin ExA 929.4 x 0,0671

X100 =1,57 %

414



0.25

File : 2015_168_42195_a4_Module_On_address_4.cav

0.2

0.15

Currentia)

Ol b

Peak Power = 1.02 Watts

T T
6/17/2015 1:23 PM ——

n= Pout _ Vmpp x Impp _ 8.365347 x 0.122006744

4 & 8
Waltage )

10

12 14 16

Pin

0.25

ExA

928.4x 0,0671

x 100 =1,63 %

File : 2015_162_42265_z4_Module_On_Address_4.csv

0.2

=]
=
o

Current(s)

o
-
T

ELS oo e

Feak Power = 1.03 Watts: :

T T
6/17/2015 1:24 PM ——

n= Pout _ Vmpp x Impp _ 8.450392 x 0.122006744

4 ] g
Yoltage (W)

10

12 14 16

Pin

ExA

928.7 x 0,0671

x 100 =1,65 %

415



Module 8

Date: 17/6/2015 — Noon Measurement

Temperature Ambient: 32 °C

Speed 3

Time PM

Panel Temperature °C

Efficiency %

13:17

45,5

13,33

13:18

45,5

13,35

13:19

45,6

13,3

13:21

45

13,3

13:23

45,1

13,32

13:24

44,9

13,33

Mean Temperature: 45,26 °C

File :

2015_168_47858_a2_Module_On_address_8.cav

0.7 .

Currentis)

T
6/17(2015 1:17 PM ——

(PeakPower=0.57Watts N

Yoltage (W)

Pin ExA

n= Pout _ Vmpp x Impp _ 16.5683346 x 0.5779267

934.2x0,0768

416

25

x 100 = 13,33 %




File : 2015_168_47923_a2_Module_On_address_8.csv
0.7 T

T
B/17/2015 1:18 M —=—

O [

S I .. Peak Power = 9.57 Watts

03 s

Current(a)

0.2 -

Woltage ()

Pout _ Vmpp x Impp _ 16.59153 x 0.5766424
Pin ExA 933 x 0,0768

X100 =13,35%

File : 2015_168_47988_a8_Module_On_address_g.csv
o7 .

T
6/17/2015 1:19 PM —=—

05 b ... PeakPower = 9.53 Watts

O e

Current(a)

(A=

25
Voltage V)

Pout _ Vmpp x Impp _ 16.5683346 x 0.5753581
Pin ExA 932.7 x 0,0768

X100 =13,3 %

File : 2015_168_48117 _aS_Module_On_Address_g.csv
0.7 T T T

T
6/17/2015 1:21 PM ——

06 e

0.5 b Pk Power = 948 Watts N

D3k

Current{a)

(A=l SR

Woltage ()

n= Pout _ Vmpp x Impp _ 16.7848129 x 0.565083861
Pin ExA 928.4 x 0,0768

x 100 =13,3 %

417



File : 2015_168_438182_a8_Module_On_Address_2.csv

0.7

Currentis)

S RSP SR

03

T
6/17(2015 1:23 PM ——

. PeakPower =050 Watts N\

Yoltage (W)

Pout _ Vmpp x Impp _ 16.5142155 x 0.5753581

Pin

0.7

ExA 928.7 x 0,0768

File : 2015_168_48247_ad_Module_On_address_g.csv

20

06 -

05 -

Currentis)

0.2 -

01 -

0.4 -

. PeakPower =9.50Watts N .

T
£/17/2015 1124 P —=—

Woltage ()

n= Pout _ Vmpp x Impp _ 16.48329 x 0.5766424

Pin

ExA 928 x0,0768

20

25

25

x 100 = 13,32 %

x 100 = 13,33 %

418



Module 3
Date: 17/6/2015 — Noon Measurement

Temperature Ambient: 32 °C

Speed 3
Time PM Panel Temperature °C Efficiency %
13:17 54,8 12,43
13:18 54,4 12,46
13:20 53,5 12,46
13:22 53,1 12,45
13:27 50,3 12,54
13:29 50,1 12,56

Mean Temperature: 52,7 °C

File : 2015_168_47864_a3_Module_On_address_3.csv
0.7 T T T T T T

T T T
6/17/2015 1:17 P —=—

Rl =n

05 - . R R R - PeakEF'ower =-:8.24-Watts- N
04

[afc =

Current(a)

0.2 -

01 -

1] 2 4 5] g 10 12 14 16 13 20
Yaltage ()

Pout Vm xIm 14.751462 x 0.5586625
n= —— = ZZPPT PP x 100 = 12,43 %

Pin ExA 934.6 x 0,0709

419




File : 2015_162_47936_33_Module_On_Address_3.cev
07 T T T T T T

T T T
6/17/2015 1:18 PM ——

a5 b R e 'F‘Ea_K'PDWEr';'EI'.EE Wt

04

Current(a)

0.2 -

01k

i 1 1 1 1 1 1 1 1
o 2 4 5] =] 10 12 14 16 18 20

woltage(v)

Pout _ Vmpp x Impp _ 15.0065975 x 0.5496725
Pin ExA 933.5x 0,0709

x 100 = 12,46 %

File 1 2015_168_43007 _a3_Module_On_Address_3.cov
0.7 T T T T T

T T T
6/17/2015 1:20 PM —=—

05 b b sk Power = 24 Wt

Currentis)

T S P P SR

01

o 1 1 | 1 1 1 | 1
u] 2 4 5] 8 10 12 14 16 18 20
Voltage ()

Pout _ Vmpp x Impp _ 14.8210449 x 0.5560939
Pin ExA 932.3x 0,0709

n=

x 100 =12,46 %

File : 2015_168_48149_a3_Module_On_sddress_3.csv
0.7 T T T T T

T T T
6/17/2015 1:22 PM ——

0.6 T

05k R 'PeaKPDWeI’":;‘BQDWaﬁt‘S .

0.4 -

Currentia)

] i i i i i
1] 2 4 5 2 10 12 14 15 18 20
Yoltage (V)

n= Pout _ Vmpp x Impp _ 14.944747 x 0.548388
Pin ExA 928.9x 0,0709

x 100 =12,45%

420



File : 2015_162_42433_a3_Module_On_address_3.cov
0.7 T T T T

T T T
B/17/2015 1:27 PM ——

D5 [ e L o s N

T U O SN U SO SRR SNSRI NP YOO SR

Currenti)

] i i i i i i i i i
1] 2 4 5] g 10 12 14 16 158 20
Voltage(V)

Pout _ Vmpp x Impp _ 15.1612253 x 0.5432511
Pin ExA 926.5 x 0,0709

X100 =12,54 %

File : 2015_162_42576_a2_Module_On_Address_3.cov
0.7 T T T T T

T T T
B/17/2015 1:29 P ——

0.3 Peak Power = 8,23 Watts

T S SO FETE 00 [N FHOTNPSIOS SN, WS ST

=

2

é 03 -
0.2 s
O

u] 2 4 ] 8 10 1z 14 16 18 20
Yaltage )

n= Pout _ Vmpp x Impp _ 15.2617331 x 0.539398253
Pin ExA 924.2 x 0,0709

X 100 = 12,56 %

421



Module 5

Date: 17/6/2015 — Noon Measurement

Temperature Ambient: 32 °C

Speed 3
Time PM Panel Temperature °C Efficiency %
13:17 58,9 11,95
13:18 58,5 12,01
13:20 58 12,01
13:22 57,6 11,98
13:27 55,8 12,05
13:29 55,6 12,07

Mean Temperature: 57,4 °C

File : 2015_168_47261_aS_Module_On_address_S.cev

0.6 T T T
; : 6/17/2015 1:17 PM =
05 b e ]
: Feak Power = 8,45 Watts :
P T S
Z
e e e
5
002 b ]
0
o 5 10 15 20 25
Voltage(v)

n= Pout _ Vmpp x Impp _ 16.962635 x 0.4983012

Pin ExA

x100=11,95%

934.9x0,0756

422




0.6

File : 2015_162_47933_a5_Module_On_address_5.cov

Currenti)

T T T
B/17/2015 1:18 Pl ——
: Peak Power = 8,49 Watts
= S P .
0.1 : .
] i i i

Pout _ Vmpp x Impp _ 16.98583 x 0.4995855

23
Voltage(V)

Pin

0.6

x 100 =12,01 %

ExA 934.6 x 0,0756

File : 2015_168_48005_a5_Module_On_aAddress_S.csv

05 e

[ T R

Currentia)

02 s

O3 s

T T
£/17/2015 1:20 Pl —=—
Feak Power = 8.46 WWatts
L L L

n=

Pout _ Vmpp x Impp _ 16.9239788 x 0.4995855

voltage(v)

Pin

0.6

x 100 =12,01 %

ExA 931.5x 0,0756

File : 2015_168_48147_a5_Module_On_aAddress_S.csv

Current(s)

T
6/17/2015 1:22 PM =

Paak Power = 5.41 \Watts

_ Pout _

Yaoltage (V)

Vmpp x Impp _ 16.9162464 x 0.497016937

Pin

x 100 = 11,98 %

ExA 928.4 x 0,0756

423



n=

n

Current{A)

Current{s)

File : 2015_

162_48219_a5_Module_On_Address_S.cev

06 .

T
6/17/2015 1:23 PM ——

Peak Power = 8,47 \Watts

Pout _ Vmpp x Impp _

10 15
Voltage ()

25

16.9471722 x 0.4995855

Pin ExA

x 100 = 12,05 %

929.4 x 0,0756

File : 2015_165_48291_aS_Module_On_address_S.csv

0.6 :

T T
6/17/2015 1:24 PM —=—

0s k-

04 -

03k

ol

Peak Power = 8,46 Watts

_ Pout _ Vmpp x Impp _

10 15 20 25
Yoltage &)

16.9780979 x 0.4983012

Pin Ex A

x 100 = 12,07 %

926.8 x 0,0756

424



Module 4

Date: 17/6/2015 — Afternoon Measurement

Temperature Ambient: 34 °C

Fan OFF

Time PM

Panel Temperature °C Efficiency %

16:22

44,3

2,1

16:23

45,3

2,07

16:25

45,7

2,08

16:27

46,1

2,11

16:28

45,8

2,12

16:32

44,7

2,11

Mean Temperature: 45,31 °C

File : 2015_168_58946_s4_Module_On_Address_4.cev

0.18 T T

008 i

Current(s)

Peak Power =077 Watts | MSwg i

T T
6/17/2015 4:22 P ——

n= Pout _ Vmpp x Impp _ 8.079287 x 0.09503683

Yoltage )

Pin ExA

544.3 x0,0671

x100=2,1%

425




File : 2015_168_50016_a4_Module_On_Address_4.cav
0.18 T T T

T T
6/17/2015 4:23 P ——
0.16

0.14

0.1z

o1l

Currenti)

Peak Fower = 0,75 Watts

0.04 [

002 o

0 i i i i i
u] 2 4 B g 10 1z 14 16
Yoltage )

Pout _ Vmpp x Impp _ 7.98651 x 0.09375255
Pin ExA 539.8 x 0,0671

X 100 = 2,07 %

File : 2015_168_59103_a4_Module_On_Address_4.csv
n0.18 T T T T

T T
6/17/2015 4:25 P ——+—

0.14
0.1z
0.1
= O S S
: ¢ Peak Power = 0.75 Watts

Currenti)

DLO |

] i i i i i
1] 2 4 il g hin} 12 14 i}
Yoltage ()

Pout _ Vmpp x Impp _ 9.107559 x 0.0821940154
Pin ExA 536.9x0,0671

n=

x 100 =2,08 %

File : 2015_168_59243_a4_Module_On_address_d.csv
0.18 T T T T

T T
6/17/2015 4:27 Ph —=—

0.14

0.1z

01

Current(s)

nog b . F'eakF‘oWer:D?S s
oos o : :
004 o

0.0z -

0 i i i i i
ul 2 4 =] =] 10 12 14 16

Woltage)

n= Pout _ Vmpp x Impp _ 8.28803349 x 0.09118398
Pin ExA 529.1 x 0,0671

x100=2,11%

426



File : 2015_168_59295_a4_Module_On_aAddress_4.csv
0.18 T T T T T

T T
6/17/2015 4:28 P ——

0.16

0.14
0.1z
01

008

Current(s)

" Peak Power = 0.75 Watks

0 i i i i i
u] 2 4 5] 8 10 12 14 16
Yoltage ()

Pout _ Vmpp x Impp _ 8.829229 x 0.08476258
Pin ExA 527.2x0,0671

x100=2,12%

File : 2015_168_59522_a4_Module_On_address_4.csv
0.18 T T T T

T T
6/17/2015 4:32 PM —=—

0.14
012
01

008 b

Currentis)

‘Peak Power = 0,73 Watts -

002 boreeeree b e

0 i i i i i
0 2 4 5} 8 10 12 14 16
voltage ()

_ Pout _ Vmpp x Impp _ 8.264839 x 0.08861542497
Pin ExA 515x0,0671

n x100=2,11%

427



Module 8

Date: 17/6/2015 — Afternoon Measurement

Temperature Ambient: 34 °C

Fan OFF
Time PM Panel Temperature °C Efficiency %
16:23 44 2,7
16:24 445 2,65
16:26 43,8 2,67
16:28 45,2 2,7
16:30 45,3 2,68
16:31 44,8 2,7

Mean Temperature: 44,6 °C

File : 2015_168_58986_s8_Module_On_address_B.csv

0.0e

[ T

Current(a)

BOL b

T
6/17/2015 423 Pr —=—

PeakPower=1lzwats Y

Yoltage ()

n= Pout _ Vmpp x Impp _ 19.3593616 x 0.0577926673

Pin ExA

542 x0,0768

428

20 25

x100=2,7%




File : 2015_168_59050_a8_Maodule_On_Address_8.csv
0.08 T T T
: 6/17/2015 4:24 PM —+—
0.07 | s B
D.DS = : : : -
Peak Power =110 Watts
__oost 4
= :
5 (i1 17 B A S i J
5 N
a : :
003 i L -
001 o 4
0 i i i i
] 5 10 15 20 25
Voltage(V)
Pout _ Vmpp x Impp _ 18.679 x 0.05907695
n=——= = x 100 = 2,65 %
Pin ExA 540 x 0,0768
File : 2015_168_59179_a8_Module_On_Address_B.csv
0.08 T

0.07

005 v

Current(s)
(]
(]
-
T

003

01 |

T
6/17/2015 4:26 PM —=—

. e ..Peak.PDwer: =.1.09 Watts.... P

n=

Pout _ Vmpp x Impp _ 19.3748245 x 0.0565083846

10 15 20 25
Yoltage )

Pin

0.08

ExA

x 100 =2,67 %

530.7 x 0,0768

File : 2015_168_59308_38_Module_On_Address_8.cev

0.07

0.06

005 v i

Currentis)

002 s

003

T T
6/17/2015 4:28 PM ——

 PeskPower =l09wats Y

n= Pout _ Vmpp x Impp _ 18.89548 x 0.0577926673

10 15 20 25
Yoltage )

Pin

ExA

x100=2,7%

527.4x0,0768

429



0.0s

File :

2015_162_59437_aS_Module_On_Address_2.csv

0.07

0.06

Current(a)
o
o
o
T

e O O OO SO SR

... Peak Power = 1.07 Wiatts

T
6/17/2015 4:30 PM —=—

Pout

_ Vmpp x Impp

10 15
Yoltage(v)

Pin

0.08

Ex A

_ 18.95733 x 0.0565083846
520 x 0,0768

X

20 25

100 = 2,68 %

File : 2015_162_59501_a32_Module_On_Address_2.csv

0.07

0.06

Current(s)
]
o
o
T

T
6[17/‘2015_ 431 P —=—

L .Peak.PDwer.-:.:.l,D? Watts . -

10 15
Yoltage ()

n= Pout _ Vmpp x Impp _ 18.9882545 x 0.0565083846

Pin

ExA

516.4 x 0,0768

430

20 25

x100=2,7%



Module 3
Date: 17/6/2015 — Afternoon Measurement
Temperature Ambient: 34 °C

Fan OFF

Time PM Panel Temperature °C

Efficiency %

16:22 44,8

11,9

16:23 45,3

11,89

16:24 45,6

11,82

16:29 454

11,84

16:31 44,6

11,8

16:32 44,1

11,76

Mean Temperature: 44,96 °C

File : 2015_168_52929_a3_Module_On_address_3.cav

0.35 T T T T T

0.3

0.25

0.2

Current()

0.13

0.1

0.05

T T T
6/17/2015 4:22 P —e—

Peak Power = 4.58 Watts ;

10
Yoltage ()

n= Pout _ Vmpp x Impp _ 15.6405706 x 0.2928162

~ pin ExA 542.7 x 0,0709

431

20

x100=119%




Filz : 2015_168_59000_a3_Module_On_address_3.cav
035 T T T T T

T T T
6/17/2015 4:23 PM —=—

O . Peak Power =456 Watts

002 b e R ]

Current(a)

01l : : : : : : : : ]

R S TP PR PPN PN, TR

o 1 1 1 1 1 1 | 1
o 2 4 5] 8 10 12 14 16 18 20
oltagedy

Pout _ Vmpp x Impp _ 15.7024212 x 0.290247619
Pin ExA 540.8 x 0,0709

x 100 = 11,89 %

File : 2015_168_59071_a3_Module_On_Address_3.csv
0.35 T T T T

T T T
6/17/2015 4:24 PM ——

Peak Power = 4.51 Watts : :

0.15 - : . : : : . : : : Bl

Current(A)

0 i i i i i i i
0 2 4 6 8 10 1z 14 16 18 20
Voltage(V)

Pout _ Vmpp x Impp _ 15.47048 x 0.2915319
Pin ExA 537.9x 0,0709

n= x100=11,82 %

File : 2015_168_59336_a3_Module_On_address_3.csv
0.35 T T T T T

T T T
6/17/2015 4:29 PM ——

05 i Peak Power.= 4,40 Watts i

o2 N

Currentia)

0 i i i i i i i i
u] 2 4 & 2 10 1z 14 16 18 20
Yoltage (')

n= Pout _ Vmpp x Impp _ 15.6560335 x 0.281257659
Pin ExA 523.8x0,0709

x 100 = 11,84 %

432



File:

1 2015_168_59499_33_Module_On_Address_3.csv

0.35 T T T T T T T T T
6/17/2015 4:31 PM ——
0.3 et 4
025 - e Peak Power = 432 Watts 4
£ ozb 4
z :
] :
g 015 - 4
0.1+ . |
D.DS = \ . -
0 i i i i i i i i
0 2 4 & g 10 12 14 16 18 20
Yoltage )
Pout _ Vmpp x Impp _ 15.6405706 x 0.2761205
n=——= = x100=11,8%
Pin ExA 516.4 x 0,0709
File : 2015_168_59570_a3_Module_On_address_3.csv
0.35 T T T T T T T T
8/17/2015 4132 PM —>—
0.2 ; : b
0as - " 'Pedk Powier = 4.30Wats 7
T nzb e 4
= :
E H
5 015 - . i
0.1 . -
D.DS = . . -
0 i i i i i i i i
u] 2 4 & g 10 1z 14 16 13 =20
Yoltage vy

n= Pout _ Vmpp x Impp _ 15.8725119 x 0.2709834

Pin

ExA

515.5x 0,0709

x100=11,76 %

433



Module 5

Date: 17/6/2015 — Afternoon Measurement

Temperature Ambient: 34 °C

Fan OFF
Time PM Panel Temperature °C Efficiency %
16:22 45,9 11,62
16:23 46,3 11,58
16:24 47 11,58
16:26 47,6 11,55
16:28 47,6 11,51
16:32 46,8 11,47

Mean Temperature: 46,86 °C

File : 2015_168_58926_a5_Module_On_address_5.csv

0.3

Current{s)

C Pk Power = 477 Watts

T
6/17/2015 4:22 P —=—

n= Pout _ Vmpp x Impp _ 17.3723984 x 0.274836242

Yoltage)

Pin ExA

542.9x0,0756

434

25

x 100 = 11,62 %




0.3

File : 2015_168_58998_s5_Module_On_Address_S.cav

Current{a)

01 B

T T
6/17/2015 4:23 PM ——

Peak Power = 4.?:4 \atts

_ Pout _

25
Yoltage )

Vmpp x Impp _ 17.7435036 x 0.267130554

Pin

0.3

x 100 = 11,58 %

ExA 541 x 0,0756

File : 2015_168_59070_a5_Module_0On_Address_5.csv

Current{i)

M : I 6,-‘17,-‘2015j 4:24 PM —a—
095 b "EPe'ék' F'*'oWé'r'=”4'.}"i§W'at't§' o |
0.2 :
00s L i
1 I 1

_ Pout _

Voltage(V)

Vmpp x Impp _ 17.55022 x 0.268414825

Pin

0.3

x 100 = 11,58 %

ExA 537.9x0,0756

File ' 2015_162 59213_a5_Module_On_address_S.csv

Current(s)

T T T
" 6/17/2015 4:26 FM ——
| Peak Power = 4.62 \Watts
0.0s - N
i i i

_ Pout _

25
Woltage (V)

Vmpp x Impp _ 17.7357731 x 0.260709137

Pin

x 100 = 11,55 %

ExA 529.1x 0,0756

435



0.3

File : 2015_162_59285_a5_Module_On_Address_S.csv

025 -

o2 b

Current(a)
o
=
on
T

T
6{1?{2015_ 4:28 PM —=—

| Peak Power = 4,60 Watts

D.l = -
0os - 4
u]
u] 5 10 15 25
Yaoltagedy
__ Pout _ Vmpp x Impp _ 17.6429958 x 0.260709137 _
n=——= = x 100 =11,51 %
Pin ExA 528.4x0,0756
File : 2015_168_59571_35_Module_On_aAddress_S.csv
0.3 T T T
- 6,-*1?,-’2015_ 4:32 P ==
Peak Power :4.4_8 Wiatts
0.2 - : N
=
E i = 4
oos L |
i} 1 I 1
u] 5 10 15 25
valtage ()
Pout _ Vmpp x Impp _ 17.7976246 x 0.251719177
=—= = x 100=11,47 %
Pin ExA 516.4 x 0,0756

436



Module 4

Date: 17/6/2015 — Afternoon Measurement

Temperature Ambient: 34 °C

Speed 1

Time PM

Panel Temperature °C

Efficiency %

16:40

42

2,15

16:40

42

2,22

16:41

41,6

2,19

16:43

41,1

2,2

16:44

40,9

2,17

16:45

40,7

2,2

Mean Temperature: 41,38 °C

File : 2015_168_60014_a4_Module_On_aAddress_4.csv

0.16 T

S I S

Current(s)

T T
_ _ _ © 6/17/2015 4:40 PM ——

P i T

Yoltage ()

Pin ExA

491.6 x 0,0671

n= Pout _ Vmpp x Impp _ 8.9452 x 0.07962545

14 16

x100=2,15%

437




File : 2015_166_A00S0_a4_Module_On_address_4.csv
0.16

T T T T
: : 6/17/2015 4:40 PM —=—

0.14
0.12

01

Currentis)
o
o
o
T

“Peak Power = 0.73 walts

004 e

0.02 -

0 i i i i i
o 2 4 5] 8 10 12 14 16
Voltage(v)

Pout _ Vmpp x Impp _ 8.821498 x 0.0821940154
Pin ExA 489.5 x 0,0671

x100=2,22 %

File : 2015_168_60119_a4_Module_On_aAddress_4.csv
0.16 T T

T T
6/17/2015 4:41 P —=—
0.14 :

0.1z
01

0.08 =  Peak Poiwer =072 Watls

Current(s)

0.06 —

ooz -

0 i i i i i
o 2 4 5] a2 ) 12 14 16
Voltagedv)

Pout _ Vmpp x Impp _ 8.736453 x 0.0821940154
Pin ExA 488.5 x 0,0671

x100=2,19%

File : 2015_162_60129_z4_Module_On_aAddress_d.cav
0.16 T T T T

T T
B/17/2015 4:43 PM ——
0.14 :

0.1z
01

oos - R ST :.. . ..: ........ SRR SRR -

CUrrentia)

0.06 —

0,04 [oremrmreme e e e P froenenens s ERRRRTRISRR

Voltage vy

n= Pout _ Vmpp x Impp _ 8.72099 x 0.08090974
Pin ExA 480.2 x 0,0671

x100=2,2%

438



File : 2015_168_A0259_a4_Module_On_Address_4.csv
0.16 T T T T T

T T
: : : : : 6/17/2015 4144 PM ===
I R e e

012

0.1

0.03

Current(a)

0.0&8

0.04

0.0z

i
u] 2 4 & 2 10 12 14 16
voltage()

Pout _ Vmpp x Impp _ 8.72099 x 0.08090974
Pin ExA 480.2 x 0,0671

n=

x100=2,17 %

File : 2015_168_60311_a4_Module_On_address_4.0sv
0.16 T T T

T T
Bf17/2015 4145 PM —=—

0.1z
o1

Current(a)

004_ ...... ....... ........ . _

002 o

Yoltage vy

n= Pout _ Vmpp x Impp _ 8.233913 x 0.08476258
Pin ExA 474.2 x 0,0671

x100=2,2%

439



Module 8

Date: 17/6/2015 — Afternoon Measurement

Temperature Ambient: 34 °C

Speed 1
Time PM Panel Temperature °C Efficiency %
16:39 42,3 2,7
16:40 42,5 2,71
16:42 41,1 2,72
16:44 40,4 2,74
16:45 40,2 2,71
16:46 39,9 2,71

Mean Temperature: 41,06 °C

File : 2015_168_59993_a8_Module_On_Address_B.cav

0.07 T T T
6/17/2015 4:39 PM ——
Peak Power = 1.02 Watts
- U 00 OSSN OO SO
=
=
] : :
u} ' : :
0 i i i i
u} 5 10 15 20 25

n= Pout _ Vmpp x Impp _ 19.3980179 x 0.05265554

Yaltage )

Pin ExA

493.6 x 0,0768

440

x100=2,7%




0.07

File ; 2015_168_A0057_a8_Module_COn_Address_8.cov

0.06

0os o

Current(s)

0ol

0.04 -

003 -

T
6/17/2015 4:40 FM ——

' Peak Fower = 1.02Watts |

Pout _ Vmpp x Impp _ 19.3438988 x 0.05265554

Woltage)

Pin

0.07

ExA

x100=2,71%

488.5x0,0768

File : 2015_168_A0122_a8_Module_On_address_8.cov

0os o

Current(s)

0ol

004 [

003 -

T
6/17/2015 4:42 PM —=—

© Peak Power = 102 Watts  §

Pout _ Vmpp x Impp _

Waltage ()

19.436676 x 0.05265554

Pin

007

ExA

x100=2,72%

486.9x 0,0768

File : 2015_168_60250_a8_Module_On_address_S.cav

0.06

005 e

Current(a)

002 e

003 e

T
6/17/2015 4144 PM —=—

" Peak Power = 101 watts \

n= Pout _ Vmpp x Impp _

10 15 20 23
Yoltage (W)

18.7949715 x 0.0539398231

Pin

ExA

x100=2,74 %

479.5x 0,0768

441



File : 2015_162_A03215_a8_Module_On_address_2.csv

0.07 T T
: 6/17/2015 4:45 PM —=—

0.06

Peak Power: = 0,99 Watts

Current(a)

Yoltage ()

n= Pout _ Vmpp x Impp _ 19.3207054 x 0.05137126
Pin ExA 474.2 x 0,0768

25

x100=2,71%

Module 8 - 16:46 pm
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Current A

Pout Vmpp x Im 19.2433 x 0.051371
N= —— = PP X PP x 100 = 2,71 %

Pin ExA 473.59x 0,0768

442



Module 3

Date: 17/6/2015 — Afternoon Measurement

Temperature Ambient: 34 °C

Speed 1
Time PM Panel Temperature °C Efficiency %
16:39 42,3 2,7
16:41 41,6 2,71
16:42 41,3 2,72
16:44 40,7 2,74
16:45 40,5 2,71
16:47 40,4 2,71

Mean Temperature: 41,13 °C

File : 2015_168_59998_a3_Module_On_sddress_3.cev

0.3 T T T

T T T
6/17/2015 439 P —=—

[
Peak Power = 4,10 Watts
0.2
z
B oIS
5
[s]
0.1
o 1 1 1 1 1 L L L L
0 2 4 =1 g8 10 12 14 16 13
Voltageds)

n= Pout _ Vmpp x Impp _

15.9034367 x 0.2581406

Pin ExA

493.1x 0,0709

443

x 100 =

11,72 %




File : 2015_168_60070_a3_Module_On_address_3.csv

0.3 T T T T T

T T P »

0i1s -

Current(a)

T T T
6/17/2015 4141 PM —=—

R T e N foreieeees

005_ ............ ......

Woltage (v

_ Pout _ Vmpp x Impp _ 15.74881 x 0.2568563
Pin ExA 488.1 x 0,0709

n

File ; 2015_168_60141_a3_Module_On_address_3.csv

x100=11,7%

0.3 T T T T T

| Peak Power = 4.03 \Watts

0i1s -

Current(a)

oLk

i 1 1 1 1 1 I I

T T T
6/17/2015 4142 PM ——

R T . Y foreieeees

u] 2 4 G g 10 1z 14
Woltage (v

Pout _ Vmpp x Impp _ 16.1044521 x 0.2504349
Pin ExA 485.2 x 0,0709

n=

File : 2015_162_60223_a32_Module_On_Address_3.csv

x 100 =11,71 %

0.3 T T T T T T

Current(a)

‘Peak Power = 3,92 Watts |

T T T
6/17/2015 4:44 PM —=—

0 i i i i i i i
u] 2 4 5] g 10 12 14
Yoltage(v)

n= Pout _ Vmpp x Impp _ 15.9962139 x 0.24529776
Pin ExA 474.7 x 0,0709

444

16

15

20

x 100 = 11,64 %



0.3

Filz

1 2015_162_60355_a2_Module_On_asddress_3.csv

T T T T T
- 6/17/2015 4:45 PM ——

Current{a)

Peak PDWer = 389 Watts

_ Pout

_ Vmpp x Impp _ 16.19723 x 0.240160644

10 12 14 16 18 20
Yoltage ()

Pin

0.2

ExA

473.8 x 0,0709

x 100 = 11,58 %

File : 2015_162_A0426_a3_Module_On_Address_3.cav

T T T T
B/17/2015 4:47 P ——

Currertis)

Peak Power = 3.87 Watts

n= Pout _ Vmpp x Impp _ 15.7951975 x 0.24529776

10 12 14 16 12 20

Yoltage (V)

Pin

ExA

472.6 x 0,0709

x 100 =11,55 %

445



Module 5

Date: 17/6/2015 — Afternoon Measurement

Temperature Ambient: 34 °C

Speed 1
Time PM Panel Temperature °C Efficiency %
16:41 43,7 114
16:42 43,6 11,34
16:44 43,3 11,3
16:45 43,1 11,3
16:47 43 11,26
16:49 42,6 11,25

Mean Temperature: 43,21 °C

Current{a)

0.z

0,15

01

0.05

File : 2015_168_a0067_a5S_Module_On_address_S.csv

T
6/17/2015 4:41 PM ——

: Peak Power = 4.2:1 Wiatts

Woltage)

Pin

ExA

n= Pout _ Vmpp x Impp _ 17.60434 x 0.238876358

488.8 x 0,0756

446

25

x100=11,4%




03

File : 2015_168_60138_a5_Module_On_aAddress_S.cav

T T T
: 6/17/2015 4:42 P —=—

025

Current(a)
o
=
o
T

Peak Power = 4.17 \Watts

u] 1 | 1
u} 5 10 15 20 25
Yoltage )
_ Pout _ Vmpp xImpp _ 17.6661911 x 0.2363078 _
n=——= = x 100 =11,34 %
Pin ExA 486.4 x 0,0756
File : 2015_162_60221_a5_Module_On_Address_S.cav
0.3 T T T
; 6/17/2015 4:44 PM ——
0.25 o eet : g
0.2 - B

Current(a)
o
=
(i)
T

n= Pout _ Vmpp x Impp _ 17.6584587 x 0.229886383

25

Yoltage

Pin

0.3

x100=11,3%

ExA 475 x 0,0756

File : 2015_168_60353_aS_Module_On_address_S.cav

0.25

T T
6/17/2015 4:45 PM —=—

D2k

Current(s)

0,15 e

| Poak Power.= 4.05 Watts . N\ ...

n= Pout _ Vmpp x Impp _ 17.8130875 x 0.227317825

Voltage (W)

Pin

x100=11,3%

ExA 473.8x0,0756

447



File :

2015_162_£0425_a5_Module_On_address_S.cov

T
6/17/2015 4147 PM =+

20 25

x 100 = 11,26 %

T
B/17/2015 4:49 Pl —s—

25

0.3 T
0.25
Y - PeckPower =dm2wats N 1
s
OIS
=]
o
[STR I S
005 e
o 1 1 1
1] =1 10 15
Yoltage (W)
= Pout _ Vmpp x Impp _ 17.4033241 x 0.231170669
Pin ExA 472.1x0,0756
File : 2015_1628_80568_aS_Module_On_address_S.cav
[y 3 T
0.2 - Pesk Power = 3.‘5}7 \iatts
@D.lS—"""“""'f"' ;
‘g : :
5 : :
o 0.1 e :
0.05 e :
. ; ‘ ;
u] 51 10 13
Yoltage vy

n= Pout _ Vmpp x Impp _ 17.8517437 x 0.2221807

Pin

ExA

466.6 x 0,0756

x100=11,25%

448



Module 4

Date: 17/6/2015 — Afternoon Measurement

Temperature Ambient: 34 °C

Speed 2
Time PM Panel Temperature °C Efficiency %
16:57 38,9 2,21
16:58 38,8 2,22
16:59 38,6 2,22
17:01 38,4 2,23
17:02 38,3 2,21
17:05 37,6 2,23

Mean Temperature: 38,43 °C

0.16

File : 2015_168_61029_a4_Module_On_Address_4.csv

0.14

Currentid)

0.06

0.04 —

Pesk Power = 065 Watts

T T
6/17/2015 4:57 Pl —=—

n= Pout _ Vmpp x Impp _ 8.89108 x 0.07320405

Woltage (v}

Pin

ExA

437 x 0,0671

449

16

x100=2,21%




Current{a)

n=

Current(a)

n

0.16

File : 2015_162_61099_a4_Module_On_address_d4.cev

0.14

0.1z

01

0.08

Currentis)

0.06

002

Peak Power = 0,65 Watts

T T T T T
6,-"17;’_2015 4:58 PM —=—

Woltage V)

Pin

Pout _ Vmpp x Impp _ 8.489049 x 0.07705689
ExA 4359x0,0671

x 100 =2,22 %

File : 2015_168_61168_a4_Module_On_Address_4.cov

0.14

012

D08 [ bemeemememennd

T T T T T T
: : : B/17/2015 4:50 P —e—

Pout _ Vmpp x Impp _ 8.49678 x 0.0757726058

4 ] 8 10 1z 14 16
woltage(v)

Pin

ExA

x 100 =2,22 %

429.7 x 0,0671

File : 2015_168_61273_a4_Module_COn_address_4.csv

0.14 |

012

01

0.06 -

OudE T

T T T T T
- - - 6/17/2015 S:01 PM ——

Peak Power = 0.64 Watts:

_ Pout _ Vmpp x Impp _ 842719 x 0.0757726058

4 5] g 10 12 14
Yoltage(v)

Pin

ExA

x 100 = 2,23 %

427.5x0,0671

450

16



File ; 2015_168_ 61372 _a4_Module_On_address_4.csv

0.14 T T T T T T T

: : : : 6/17/2015 5:02 P ——
0.12
0.1

n.02

0.06 b -eee s

Currentia)

... Peak Power = 0.63 \Watts ™

0 I I I I I

u] 2 4 G 3 10 12 14
Woltage )

Pout _ Vmpp x Impp _ 8.566362 x 0.07448833

n=
Pin ExA 424.6 x 0,0671

x100=2,21%

File : 2015_168_615325_a4_Module_On_sddress_4.csv

0.14 T T T T T T T T
- - - - 6/17/2015 5:05 FM —=—

P AR SR S R

= ) EEEURURUUUORS SUOUUUUUPUPOYE SOURURORVRINS SUTRURRPROUOS SP .

 PeakPower =062Watts N,

Currentis)

0 i i i i i i
-2 u] 2 4 il g 10 12 14
Waltage ()

_ Pout _ Vmpp x Impp _ 8.782842 x 0.07063548
Pin ExA 414.4x0,0671

n x 100 =2,23 %

451



Module 8
Date: 17/6/2015 — Afternoon Measurement

Temperature Ambient: 34 °C

Speed 2
Time PM Panel Temperature °C Efficiency %
16:56 39,8 2,8
16:57 39,5 2,81
16:58 38,8 2,75
17:01 37,7 2,82
17:03 37,6 2,83
17:05 36,5 2,86

Mean Temperature: 38,31 °C

File : 2015_162_61005_a2_Module_On_Address_2.csv

T T
6/17/2015 4:56 PM —=—
Peak Power = 0,04 Watts 4
0.04 | 4
= i i :
E : : :
o : : : ]
0 i i i i
u] 3 10 15 20 23

Yoltage (W)

_ Pout _ Vmpp xImpp _ 19.3361664 x 0.0488026962 _
n=——= = x100=2,8%

Pin ExA 438.5x0,0768

452




File : 2015_168_61069_a8_Module_On_Address_3S.csv

0.04 -

Currentia)
o
[}
()
T

T
6/17/2015 4:57 PM ——

Peak Power = 0.94 Watts

0.02 - : : .
o |
0 i i i i
[u] 3 10 15 20 23
Voltagedy)
_ Pout _ Vmpp x Impp _ 18.7021942 x 0.05008698 _
n=——= = x 100 =2,81 %
Pin ExA 435.4x0,0768
File : 2015_168_61134_a8 Module_On_Address S.csv
0.06e T T T T
: 6/17/2015 4:58 PM ——
0.05 - i
Pesk Power = 0,02 Watts |,
0.04 i

Current(d)
o
o
o
T

Pout _ Vmpp x Impp _ 19.3593616 x 0.0475184135

10 15 20 23
Voltaged)

x100=2,75%

Pin ExA 435.4x0,0768
File : 2015_168_61262_a28_Module_On_Address_2.csv
0.06 T T T
b : : 6/17/2015 5:01 PM —=—
0.05 B
: : Peak Power = 0,92 Watts :
z
g 003 4
5
0 i i i i
u] 5 10 15 20 25
Yoltage(v)

n= Pout _ Vmpp x Impp _ 18.9959869 x 0.0488026962

Pin

ExA

x100=2,82%

424.2 x 0,0768

453



File : 2015_168_61391_a8_Module_On_address_8.csv
0.06 T T

T
6/17/2015 5:03 PM —=—

Peak Power = 0,92 Watts

Current(a)
=
[}
[n}
T

Voltagedy)

Pout _ Vmpp x Impp _ 18.9341354 x 0.0488026962

n=— x 100 =2,83 %
Pin ExA 422.3x0,0768
File : 2015_1628_61519_a3_Module_On_Address_S.cav
0.08 T T T
: 6;"1?,-’2015_ 5:05 P ==
0.05 - B
: Peak Power = 0,91 Watts
z
=]
(=]
0.02 - -
o 1 1 1 1
u] 5 10 15 20 25

Yaltage )

__ Pout _ Vmpp x Impp _ 18.6944637 x 0.0488026962
Pin ExA 413.9x0,0768

n

x 100 = 2,86 %

454



Module 3

Date: 17/6/2015 — Afternoon Measurement

Temperature Ambient: 34 °C

Speed 2
Time PM Panel Temperature °C Efficiency %
16:56 39,3 11,27
16:58 38,9 11,21
16:59 38,7 11,12
17:06 37,6 10,93
17:08 37,5 10,82
17:11 37,2 10,81

Mean Temperature: 38,2 °C

0.25 T

File : 2015_162_61012_33_Module_On_Address_3.csv

455

" : I I I I 17}2015f 4:56 PMf —
z L S S T R B .
B z
5 N N N N N N N N N
0.0s |
0 i i i i i i i
] 2 6 ] 10 12 14 16 18 20
Yoltage (W)
_ Pout _ Vmpp x Impp _ 16.3286629 x 0.214475 _
n=——= = x 100 =11,27 %
Pin ExA 437.8x0,0709




0.25

File : 2015_168_61083_a3_Module_On_Address_3.csv

02

Current(A)

005

0I5 e

T
6/17/2015 458 PV ——

" Peak Power = 3.47 Watts |

2 4 & g 10 1z 14
Yoltagedv)

n= Pout _ Vmpp x Impp _ 16.1817665 x 0.214475

x 100 =11,21 %

Pin ExA 436.3 x 0,0709
File : 2015_168_61155_a3_Module_On_Address_3.csv
0.25 T T T T T T T
: : 6/17/2015 4:50 P
0.2 B N N
. Peak Power = 3.40 Watts
= 015 -
s
o [ A
OoS b
a i i i i i i i i
u] 2 4 i} g8 10 12 14 156 18 20
Yoltagedv)
Pout _ Vmpp x Impp _ 16.2668114 x 0.20933789
=——= = x 100 =11,12 %
Pin ExA 431.1x0,0709
File : 2015_162_61582_a3_Module_On_address_3.csv
0.25 T T T T T T T T
: : 6/17/2015 5:06 PM —e—
0'2 B H H H H
| Peak Poiver = 3.19 Watts |
@ 0.15
=
L] 0.1
0.0s -
0 i i i i i i i |
] 2 4 5] g8 10 1z 14 16 13 20
Yaoltage ()
_ Pout _ Vmpp x Impp _ 16.2204227 x 0.196495071 _
n=——= = x 100 = 10,93 %
Pin ExA 411.5x 0,0709

456



File : 2015_168_61724_a3_Module_On_Address_3.csvy

0\25 T T T T T T T T T
: : : : : 6/17/2015 5:08 PM —=—
D.2 = -
Peak Power = 3:11 Watts:
=
2
5 N
0 i i i i i i i
u] 2 4 5] 2 10 12 14 16 18 20

Vaoltage )

n= Pout _ Vmpp x Impp _ 16.4910221 x 0.188789383
Pin ExA 405.1 x 0,0709

x 100 = 10,82 %

File : 2015_162_f12866_a3_Module_On_address_3.csv

0.25 T T T T T T T T
- - - - 6/17/2015 S:11 PM ——
Qopr——— . . _
Peak F':DWEF =2.59El WattsE
@D']'S_
=
z
=]
SRR
0.05 -
0 i i i i i i i i
u] 2 4 4] g 10 1z 14 16 18 20

Yoltage ()

_ Pout _ Vmpp x Impp _ 16.4446335 x 0.1810837
Pin ExA 388.6 x 0,0709

n

x 100 = 10,81 %
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Module 5
Date: 17/6/2015 — Afternoon Measurement

Temperature Ambient: 34 °C

Speed 2
Time PM Panel Temperature °C Efficiency %

16:56 41,5 11

16:58 41,1 10,96
16:59 40,9 10,96
17:01 40,7 10,89
17:02 40,5 10,86
17:07 39,7 10,8

Mean Temperature: 40,73 °C

File : 2015_168_61010_a5_Module_On_address_S.csv
0.25 T T

T
6/17/2015 456 P —=—

DIE B H H
Peak Power = 3:.64 \atts

Current(a)

Yoltage ()

_ Pout _ Vmpp x Impp _ 18.261507 x 0.199063629 _
n=——= = x100=11%

Pin ExA 437.5x0,0756

458




n= Pout _ Vmpp x Impp _ 17.7048473 x 0.20420076

n= Pout _ Vmpp x Impp _ 17.6971149 x 0.20163218

Currentia)

n

File : 2015_168_61081_s5_Module_On_Address_S.cav

0.25 T T T T
B/17/2015 4:58 PM ——
| Pesk Power = 3.62 Watts
g 0isr 3 .
b= :
] :
3 N
(] 0.1 -
0.0s - .
0 i i i
u] =1 10 15 20 25
Yoltage )

x 100 = 10,96 %

Pin Ex A 436.6 x 0,0756
File : 2015_162_61153_a5_Module_On_Address_S.cav
0.25 T T T
6,-"1?;’2015_ 4:59 PM ==
| Peak Power = 3.57 Watts
2 DLI e e
= :
] :
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O DL e R
a i i i
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Yaoltage (V)

x 100 = 10,96 %

Pin ExA 430.6 x 0,0756
Filz : 2015_162_61296_35_Module_On_address_5.cev
0.25 T T T T
: : 6,-"17,-’2015_ 301 PM —=—
0z b 4
DAS o J
01 =
OL05 b 4
o] 1
] 3 25

_ Pout _ Vmpp x Impp _ 18.0914154 x 0.1939265

Yaoltage (V)

Pin

x 100 = 10,89 %

ExA 426.1x0,0756

459



0.25

File : 2015_168_613628_a5_Module_On_address_S.cav

T T T T
: : 6/17/2015 5:02 PM ==

Current()

D015 e

| Peak Power = 3.47 Watts

_ Pout
n=

Yoltage ()

_ Vmpp x Impp _ 18.00637 x 0.192642227

Pin

0,23

x 100 = 10,86 %

ExA 422.5x0,0756

File : 2015_162_61654_a5_Module_On_aAddress_S.csv

T
£/17/2015 5:07 Ph —e—

Current(s)

25

Yoltage )

n= Pout _ Vmpp x Impp _ 18.161 x 0.18365225

Pin

x 100 =10,8 %

ExA 409.4 x 0,0756
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Module 4
Date: 17/6/2015 — Afternoon Measurement

Temperature Ambient: 34 °C

Speed 3
Time PM Panel Temperature °C Efficiency %
17:18 36 2,23
17:19 35,8 2,3
17:20 35,5 2,23
17:21 35,5 2,24
17:24 35 2,24
17:28 34,7 2,28

Mean Temperature: 34,41 °C

File : 2015_165_62286_a4_Module_On_address_4.csv
0.1z

ol

Pesk Power = 0.55 Watts

Currentia)
(]
)
[a i)
T

T T
{ 6/17/2015 5:18 P ——

ooz b d
0 1 1 1 1 1
2 0 2 4 6 g 1 12 15
Yoltage (W)
_ Pout _ Vmpp xImpp _ 9.161678 x 0.06036123 _
n=—= = x 100 =2,23 %

Pin ExA 366.2 x0,0671

461




File : 2015_168_62356_a4_Module_On_address_4.cov
0.12

[

0os -

0.06 Peak Power = [0.56 \Wwatts

Current(s)

0.04 -

002

i} I I I I

T T
6/17/2015 5:19 P ——e—

u] 2 4 5] g 10 12 14
Woltage (V)

Pout _ Vmpp x Impp _ 8.311228 x 0.06678264
Pin ExA 361.7 x 0,0671

File : 2015_168_f2426_ad_Module_On_address_d.csv
0.1z T T T T

16

x100=2,3%

0.1
oos oo

006 = Pk Pawer = 054 Wats

Current(a)

004 e

002 o

a i i i i i i

T T T
© 6/17/2015 S:20PM —=—

-2 1] 2 4 il g 10 1z
Woltage(y

Pout _ Vmpp x Impp _ 8.473586 x 0.06421407
Pin ExA 360 x 0,0671

File : 2015_168_62513_a4_Module_On_aAddress_4.csv

14

16

x100=2,23%

0.12 T T T T T

01

0.0z

0.06

Current(a)

i Peak Power = 0.54 \Watts

O.O2 oo

T T
6/17/2015 5:21 P ——

a i i i i i
u] 2 4 5] 8 10 12
Yoltage ()

n= Pout _ Vmpp x Impp _ 8.257108 x 0.06549836
Pin ExA 358.8x0,0671

462

14

16

x100=2,24 %



File : 2015_168_62653_a<4_Module_On_address_4.csy

01

CLIFrEnt(s)
(]
[}
(=}
T

T T T T T T
- - - 6/17/2015 5:24 P ——

"Peak Power = 0.52 Watts |

0.04 - .
0 i i i i i
] 2 4 & 8 10 12 14 16
Woltage (W)
Pout _ Vmpp x Impp _ 8.334421 x 0.0629297942
n=——= = x 100 =2,24 %
Pin ExA 345.2x0,0671
File : 2015_168_62914_a4_Module_On_address_4.csv
0.1z T T T T T T
: : : : 6/17/2015 5:28 PM —=—
0.1 ] -
n.0s .
=
g 006 : : . 4
3 | Paak Power = 0.51 Watts
0.04 ' : : .
g i i i i i
] 2 4 & g 10 12 14 16
Woltage
Pout _ Vmpp x Impp _ 8.952931 x 0.0565083846
n= = = x 100 =2,28 %

Pin

ExA 332.4x0,0671

463



Module 8

Date: 17/6/2015 — Afternoon Measurement

Temperature Ambient: 34 °C

Speed 3

Time PM

Panel Temperature °C

Efficiency %

17:17

355

3,01

17:18

35,4

3

17:19

35,1

3

17:21

35,4

2,96

17:24

35,8

3,01

17:28

35,2

3,21

Mean Temperature: 35,4 °C

0.06

File : 2015_168_62262_a2_Module_On_Address_2.csv

Current{a)

T
6/17/2015 5:17 PM —+—

04 | PRak Power =@.8SWatle NG

n= Pout _ Vmpp x Impp _ 18.4161339 x 0.046234134

Yoltage ()

Pin

ExA

366.9x0,0768

464

25

X 100 = 3,01 %




File : 2015_162_f2327_ag_Module_On_address_2.cov

0.06 T T
: 6,-"17,-*2015_ 518 PM ——
oo b . PeakPower =04 watts Y ]
z
5 omlo J
3
T i 4
[N — 4
o 1 1 1 I
1] =1 10 15 20 25
voltage (v)
_ Pout _ Vmpp x Impp _ 18.137804 x 0.0462341346 _
n=——= = x100=3%
Pin ExA 364.1x 0,0768
Filz : 2015_168_562391_a8_Module_On_asddress_B.cav
0.08 T T T
6/17/2015 5:19 FM —=—
0.05 =
004 | Peak Power = 0,83 Watts |
=
T oot i i
3 ?
D.D2 . . . -
ool ]
o 1 I 1
a 3 1 15 20 25
Voltage(v)
Pout _ Vmpp x Impp _ 18.0372963 x 0.0462341346
n=——= = x100=3%
Pin ExA 361x0,0768
File : 2015_168_62519_a8_Module_On_aAddress_S.csv
0.08 T T T
6/17/2015 5:21 P —e—
0.0s -
g N N N
T 005 J
o i i i
u} =1 10 15 20 25
Voltage (V)
Pout _ Vmpp x Impp _ 18.56303 x 0.04366557
=—= = x 100 =2,96 %
Pin ExA 355.5x0,0768

465



File : 2015_168_62642_a8 Module_On_Address_8.csv
0.08 T T

T
B/17/2015 5:24 PM ——

B0 Peak Power = 0.80 Watts

0,03 F ; ; ; : i

Current(s)

Yaoltage (V)

Pout _ Vmpp x Impp _ 18.9186726 x 0.04238129
Pin ExA 345.5 x 0,0768

n=

x100=3,01%

File : 2015_162_62905_aS_Module_On_Address_2.csv
0.06 T T

T
6/17/2015 5:28 PM ——

0.05

004 e e .. Peak Power.= Df,ez..Wattg R S

Current(a)

Yoltage(v)

n= Pout _ Vmpp x Impp _ 18.2228489 x 0.0449498519
Pin ExA 332.4x0,0768

x 100 =3,21 %

466



Module 3

Date: 17/6/2015 — Afternoon Measurement

Temperature Ambient: 34 °C

Speed 3
Time PM Panel Temperature °C Efficiency %

17:17 36,3 10,52
17:19 36 10,43
17:20 35,8 10,44
17:27 34,8 10,08
17:28 34,7 10

17:29 34,6 9,93

Mean Temperature: 35,36 °C

0.2

File : 2015_162_/2269_a3_Module_On_Address_3.csv

0.18

0.16

0.14

0.12

0.1

Current()

0.08

0.06

0.04

0.02

T T T
E_u{l?/?DlS_ ST PM

=} g 10 12
Yoltage (W)

n= Pout _ Vmpp x Impp _ 15.9034367 x 0.172093719

14

Pin

ExA

367.2x0,0709

467

x 100 = 10,52 %




File : 2015_168_62341_a3_Module_On_address_3.csv
0.2 T T T T T T T T T
. H H : : : : 6/17/2015 5:19 PM —=—
D.lB = P . . e . P ...... s = e R

016 —
DA oo e
D12 oo

Current(a)

0.08
T e

] i i i i i i i
u] 2 4 =] =] 10 12 14
Yoltage ()

Pout _ Vmpp x Impp _ 16.36732 x 0.16438803
Pin ExA 363.6 x 0,0709

x 100 =10,43 %

File : 2015_168_62412_33_Module_On_sddress_3.cav
0.z T T T T T

T T T
: 6/17/2015 5:20 P ==

Current(a)

oos -

u] 2 4 i] =] 10 12 14 16 18 20
Woltage ()

Pout _ Vmpp x Impp _ 16.243618 x 0.16438803
Pin ExA 360.7 x 0,0709

n=

x 100 = 10,44 %

File : 2015_162_62829_a3_Module_On_Address_3.csv
0.18 T T T T T

T T T
6/17/2015 5:27 PM ——

: : : B T e T R N
DVLZ oo R

Currentias)

0 i i i i i i i i
u] 2 4 5] 3 1o 12 14 16 18 20
Yoltage (V)

n= Pout _ Vmpp x Impp _ 16.135377 x 0.148976654
Pin ExA 335.5x0,0709

x 100 = 10,08 %

468



File : 2015_168_62910_s3_Module_On_address_3.csv

0.1e

Current(a)

0,02 breveermeme bbb

T T T T T T T T
- - - - 6/17/2015 5:26 PM ——

Peak Power = 2.36 Watts |

Pout _

2 4 =] =] 10 12 14
Yoltage ()

n=—
Pin

0.1s

Vmpp x Impp _ 15.857049 x 0.148976654
ExA 332.6 x 0,0709

x100=10 %

File : 2015_1628_62921_a32_Module_On_Address_3.csv

0.16

T T T T T T T T
- - - - 6/17/2015 5:23 PM —=—

Current(a)

Peak Power = 2,32 jWatts

_ Pout _

2 4 5] g 10 12 14 16 138 20
Yoltage(v)

Vmpp x Impp _ 15.6869583 x 0.147692367

Pin

x 100 = 9,93 %

ExA 329.3x0,0709

469



Module 5

Date: 17/6/2015 — Afternoon Measurement

Temperature Ambient: 34 °C

Speed 3
Time PM Panel Temperature °C Efficiency %
17:17 38,1 10,42
17:18 38 10,4
17:20 37,6 10,38
17:22 37,4 10,35
17:23 37,3 10,27
17:28 36,5 10,2

Mean Temperature: 37,48 °C

0.2

0.18

0.16

0.14

0.12

0.1

Current()

0.08

0.06

0.04

0.02

n= Pout _ Vmpp x Impp _ 18.0218334 x 0.160535187

File : 2015_162_/2267_a5_Module_On_Address_S.csv

 PeakPower=289waws

T T
: 6{1?/2015_ 5:17 P —=—

10 15
Yoltage (W)

Pin

366.9x0,0756

470

x 100 = 10,42 %




0.1

File : 2015_162_62339_a5_Module_On_address_S.cev

0,16

0,14 e

01z oo

01

Currentis)

0.06 -

0.04 oo

002 o

0,08 oo

T

T
6/17/2015 5:18 PM ——

. Peak Power = 2.86 \Watts

Pout _ Vmpp x Impp _ 17.7898922 x 0.160535187

Woltage V)

Pin

0.18

x 100 =10,4 %

ExA 363.6 x 0,0756

File : 2015_168_62410_a5 Module_On_Address_S.csv

0,16

DL oo

[ e P

Current(s)

0.06

2

0.02

=

T
~ ~ . 6/17/2015 5:20 PM ——

-Peak Power. = 2.33 Watts .Y ........... 4

Pout _ Vmpp x Impp _ 17.8904 x 0.157966629

Yaoltage (V)

Pin

x 100 = 10,38 %

ExA 360.5x 0,0756

File : 2015_168_62553_a5_Module_On_address_S.cav

0.18

012 e

Current(a)

0.06

0.04

00z e

OlkF-

008 e

T
6/17/2015 5:22 PM —=—

< Peak Power = 276 Wattg - N

23
Yoltage (v)

_ Pout _

Pin

Vmpp x Impp _ 17.77443 x 0.155398056
ExA 352.6 x 0,0756

x 100 = 10,35 %

471



0.1s

File : 2015_162_62625_a5_Module_On_Address_S.csv

Current(a)

I eenaaaen ! ' 6/17/2015 5:23 P —=—
016 b otilomnttaensorennen s SIS
008 - .
BU06 oo R
ooz b i
u] 1 I 1

Pout

25
Yoltage(v)

Pin

0.16

Vmpp x Impp _ 17.7435036 x 0.151545212
ExA 346.4 x 0,0756

x 100 = 10,27 %

File : 2015_168_62911_a5_Module_On_address_S.cav

Current(a)
o
o
o
T

T
6/17/2015 5:28 P ——

Peak Power = 2.:56 Watts

_ Pout _

25
Waltage )

Vmpp x Impp _ 17.9677143 x 0.142555252

Pin

x 100 = 10,2 %

ExA 331.9x0,0756

472



Module 4
Date: 18/6/2015 — Morning Measurement
Temperature Ambient: 31 °C

Fan OFF

Time AM Panel Temperature °C Efficiency %

7:40 32,4 2,41

7:41 32,9 2,4

7:44 33,2 2,35

7:45 33,5 2,42

7.46 34 2,4

7:50 34,6 2,31

Mean Temperature: 33,43 °C

File : 2015_169 27620_a4_Module_On_address_4.cav
0.1 T T T T T

T T T
: : © B/18/2015 7:40 AM ——

DB | T
D06 |

T I R S

Current()

_ 7 Peak Power = 0,44 WatlsT

o e S OO OUUUUUURN OUOURTOUR UIUORRORIS USSR SSSIUPOOIOS HURORRRIE V. NI NUTROO

Yoltage ()

Pout _ Vmpp x Im 8.396273 x 0.05265554
n= fout _ Ympp x Impp _ x 100 = 2,41 %

Pin ExA 271.8x0,0671

473




01

File : 2015_169_27707_a4_Module_On_address_d4.cev

0.09 -

008 k-

007

Currentis)

003k

0.0z —

001

006 -

0.05 k-

0.04 e

‘Peak Power = 0i44 Watts

Pout _

a 2 4 & g 10 1z 14 16
Woltage V)

Vmpp x Impp _ 8.264839 x 0.05265554

Pin

01

x100=2,4%

ExA 272.8x0,0671

File : 2015_169_27246_a4_Module_On_address_4.csv

Current(s)

; ! I I I I 6{18[20i5 7id4 AI\H —
000D oo G
D08 b N i
005 e PRAk Power = 0diWatts. e ]
003 oo J
2 SRS FOUUOUSUUONE U UUORORSOS SOVt FUORROSO RSSO PROE NSRS SO 4
e S U AR SRR A SO
o i i i i i i

-2

Pout

u] 2 4 5] g 10 12 14 16
Yoltage ()

Vmpp x Impp _ 7.684986 x 0.0577926673

Pin

01

x100=2,35%

ExA 278.5x0,0671

File : 2015_169_27933_a4_Module_On_Address_4.csv

Current(s)

! I I 6!18}%015 745 .&M ——
00s b Poak Power .= 046 Watts . L. i
0.04 |- : ' g
003_ i
N 2 EESEUSURUS SNSRI S 4
i i i i i

n= Pout _ Vmpp x Impp _ 8.063824 x 0.0565083846

2 4 i) 2 10 12 14 16
Voltage ()

Pin

x100=2,42%

ExA 282.8x0,0671

474



n

n

CLFrentia)

Currertiay

0.1
0.0
0.0e
0.07
0.06
0.0
0.04
0.03
0.02
001

_ Pout _ Vmpp x Impp _ 8.65914 x 0.05265554

File : 2015_168_27968_a4_Module_On_address_4.csv

" Peak Power =046 Watts

T T T
| 6/18/2015 7:46 M —e—

Yoltage vy

Pin

0.1z

0.1

0.0g

0.06

0.04

o0.02

_ Pout _ Vmpp x Impp _ 8.806035 x 0.05265554

ExA

File

285.6 x 0,0671

x100=2,4%

D 2015_169_28212_a4_Module_On_address_4.csy

16

‘Peak Power = 0,46 \Watts

T T
6/18/2015 7:50 &M ——

2
Yoltage v

10

Pin

ExA

295.9x0,0671

475

12

14

x100=2,31%

15



Module 8
Date: 18/6/2015 — Morning Measurement
Temperature Ambient: 31 °C

Fan OFF

Time AM Panel Temperature °C Efficiency %

7:40 32 11,58

7:42 32,5 11,67

7:44 32,8 11,82

7:45 33 11,92

7:46 33,3 11,97

7:50 34,3 12,25

Mean Temperature: 32,98 °C

File : 2015_169_27659_aS_Module_On_address_B.csv

0.16 T T T T
1 - ; : 6/18/2015 7:40 &M —=—

012 b .;.............._:P.eak.P.ower=.2-.4=.2__Watt5..... SRS
—
& ; ; ; :
E 1 S
5
3 : : : :

D 1 1 1

23
Yoltagedv

Pout Vm xIm 17.43425 x 0.138702407
n= = PP Y PP — x 100 = 11,58 %

Pin ExA 272x0,0768

476




0.16

File : 2015_169_27722_ag_Module_On_address_2.cov

014 b

o1z

Current(a)

nos k-

0.02

oog b

T T
6/18/2015 7142 AM ——

‘Peak Power = 2.45 Watts :

Pout _ Vmpp x Impp _ 17.488369 x 0.139986679

voltage (v)

Pin

0.1

x 100 =11,67 %

ExA 273.2x0,0768

File : 2015_169_27852_a8_Module_On_sddress_B.csv

0,16 =

014 b

012 -

Currentia)

nos k-

o4 o

0.0z

T T
6/18/2015 7144 AM =

ik

oog b

Peak Power = 2,53 Watts

Pout _ Vmpp x Impp _ 17.4265175 x 0.14512381

Yoltage (W)

Pin

x 100 =11,82 %

ExA 278.7x0,0768

File : 2015_169_27916_a8_Module_On_Address_B.csy

0.12

T
6/18/2015 7:45 AM —+—

T O PP

Currentia)

06

0.04 —

2

[ R RRRTRTEN TR

=

iPak Power = 2,58 Watts

Yoltage (V)

n= Pout _ Vmpp x Impp _ 17.488369 x 0.14769236

Pin

x 100 =11,92 %

ExA 281.6 x 0,0768

477



018

File : 2015_169_279280_a8_Module_On_address_8.csy

T T T
: 6/18/2015 7:46 Ak —=—

o H

Current{a)

_ Pout

Yoltage (v

Vmpp x Impp _ 17.032217 x 0.154113784

Pin

x100=11,97 %

ExA 284.9x0,0768

File : 2015_169_28237_a8_Module_On_Address_S.csv

CLFrentia)

1 T T T
6/18/2015 7:50 A —=—
Peak Power = 2.80 \Watts
0.14 - -
0,12 - -
e HH L A
1 i i

_ Pout _

29
Yaltage

Vmpp x Impp _ 17.0012913 x 0.164388031

Pin

x 100 =12,25 %

ExA 297.6 x 0,0768

478



Module 3
Date: 18/6/2015 — Morning Measurement
Temperature Ambient: 31 °C

Fan OFF

Time AM Panel Temperature °C Efficiency %

7:41 32,9 11,4

7:42 33 11,6

7:49 34,4 12,06

7:50 34,6 12,16

751 34,7 12,2

7:54 351 12,24

Mean Temperature: 34,11 °C

File : 2015_169_27674_a3_Module_On_address_3.csv

0.16 T T T T T T T T T
p——— . ; . : : 5_{18/2015_ 741 AM_ ——

oilz b e e R e .;..Peak.Péwar :.2,(:;‘_0 \,'\.'attg .

Current{a)

u] 2 4 5] g 10 12 14 16 18
Woltage(v)

n= Pout _ Vmpp x Impp _ 16.3518562 x 0.134849563
Pin ExA 272 x0,0709

x100=11,4%

479

20




File : 2015_189_27745_a3_Module_On_address_3.csv

0.16 T T T . ; ; . |
: : ' - : £5/18/2015 7:42 4 ——
0.14 |- : : ; ; : ‘. : : : i

02 b ... PoskPower=225\Watts

Currentia)
o
)
ow
T
1

0 i i i i i i i i
u] 2 4 & 2 10 1z 14 16 18 20
Yoltage (')

Pout _ Vmpp x Impp _ 16.3905144 x 0.13741812
Pin Ex A 273.7 x 0,0709

x100=11,6 %

File : 2015_169_28171_a3_Module_On_Address_3.csv
0.12 T T T T T T T T T
— . : : : : 6/18/2015 7:49 o] ——

DL fooeeoed e d b Paal Power = 2T WEtE

= T T

Current(s)

DOEf

0 i i i i i i i i
0 2 4 5} g 10 12 14 16 18 20
Voltage (W)

Pout _ Vmpp x Impp _ 16.02714 x 0.156682342

n=
Pin ExA 293.5x 0,0709

x 100 = 12,06 %

File : 2015_169_28242_a2_Module_On_Address_3.cev
0,15 T T T T T T

T T T

: : : _ : £/18/2015 7:50 &M —e—
73 EUO R USRS SORNUUUUUPRE HUSTRNURN SUUUURIEUU SRRt B nere: SN O
D34 [ Peak Power =257 Watts - N

Current(s)

T T - ik

0 i i i i i i i i
u] 2 4 & =] 10 12 14 16 12 20

Voltage (V)

n= Pout _ Vmpp x Impp _ 15.7720041 x 0.163103744
Pin ExA 298 x 0,0709

x 100 =12,16 %

480



Current(a)

Currentis)

File : 2015_169_28313_33_Module_On_asddress_3.csv

008 bbb R

Peak Power = 2.610Watts ¢

= Pout _ Vmpp x Impp _ 158879747 x 016438803

10 12 14 16
Yaoltagey)

12 20

x 100

Pin

12,2 %

ExA 301.9x0,0709

File : 2015_169_28455_a3_Module_On_address_3.csv

T T T T T T T T T
— 6/18/2015 7:54 AM ——

. Peak Power = 2.70 Watts

10 12 14 16
Woltaged

1= 20

n= Pout _ Vmpp x Impp _ 16.15084 x 0.166956589
ExA 310.9x 0,0709

Pin

x 100

481

=1224%



Module 5

Date: 18/6/2015 — Morning Measurement

Temperature Ambient: 31 °C

Fan OFF

Time AM Panel Temperature °C

Efficiency %

7:41

31,3

11,57

7:42

31,5

11,74

7:44

31,8

11,92

7:45

32

12,01

7:50

33,1

12,2

751

33,1

12,26

Mean Temperature: 32,13 °C

File : 2015_160_27672_a5_Module_On_Address_S.cov

0.16 T T

Current(a)

D12 oo D D e e N

T
B/18/2015 7:41 AW —=—

valtage)

n= Pout _ Vmpp x Impp _ 18.1919231 x 0.130996719

Pin ExA

272x0,0756

482

25

x 100 = 11,57 %




0.16

File : 2015_169_27743_a5_Module_On_address_S.cev

0,14 e

012 oo

Currentis)

0.06 -

002

008 k-

T T
‘ : 6/18/2015 7142 AM ——

Peck Power = 243 Watts

Pout _

23
Woltage V)

Pin

0.16

Vmpp x Impp _ 18.39294 x 0.13228099

x 100 =11,74 %
ExA 273.7 x 0,0756

File : 2015_169_27236_a5 Module_On_Address_S.csv

Current(s)
]
]}
o
T

T T T T
: 6/18/2015 7:44 AM ——
014 - pr SR R 4
| Peak Power = 2,53 Watfs
012 — : : B
DLOB e e e e R 4
D08 e B U SO USSP URUOE P 4
002 : .
a i i i

n=

Pout _

29
Yaoltage (V)

Vmpp x Impp _ 17.8904 x 0.141270965

Pin

0.16

x 100 =11,92 %

ExA 280.6 x 0,0756

File : 2015_169_27957_a5_Module_On_Address_S.csv

Current(s)

T T T T
i MG : 6/18/2015 7:45 AM —=—
: | Peak Power = 2,58 Watts
0.1 B
0.06 — B
T S SO SRRSO SOE SNSRI UPSONS SSSOIOE SRS
0 i i i

_ Pout _

25
Yoltage (W)

Vmpp x Impp _ 18.0914154 x 0.142555252

Pin

x 100 =12,01 %

ExA 284 x 0,0756

483



File : 2015_169_28243_a5_Module_On_address_S.cev

018 . . .
6/18/2015 7:50 AM —=—
016 — : B
Odd o Paak Power = 2,75 Watts 1
T OO OSSOSOV SRRSO SRR, SRS 4
£ n1p g
[
z
S ool 4
Q
006 b 4
0.04 b
g N 4
a I I I
a =1 1 15 23

Pout _ Vmpp x Impp _ 18.161 x 0.151545212

Voltage vy

x100=12,2 %

Pin ExA 298 x 0,0756
File : 2015_169_22315_a5 Module_On_Address_S.csv
0.18 T T T T
——— : B/18/2015 751 AM ——

0.16 — . : B

O R RTIELTERT UL Pk Power- = 2,80 Watts - % T -

042 e S 4
O AR S ORI SOOI 1. ST J
= :
il : :
[T - TP . 4
2 :

0.05 : e

o P e R 4

0.0z - 8

i i i i
u] 5 10 15 23
Yaoltage (V)

n= Pout _ Vmpp x Impp _ 18.0218334 x 0.155398056

Pin

x 100 = 12,26 %

ExA 302.1x0,0756

484



Module 4

Date: 18/6/2015 — Morning Measurement

Temperature Ambient: 31 °C

Speed 1
Time AM Panel Temperature °C Efficiency %
8:00 33,7 2,34
8:01 33,7 2,42
8:02 33,8 2,43
8:05 34 2,37
8:06 34,2 2,35
8:07 34,1 2,34

Mean Temperature: 33,91 °C

File : 2015_169_22803_a4_Module_On_Address_4.csv

012 .

0.02

Currentis)

T T
6/18/2015 8:00 AM ——

006 =i 'PBEik'F'DWEf":'U._52WattS" e e A
a i i i i
u] 2 a] a 10 12 14 16
Voltage V)

n= Pout _ Vmpp x Impp _ 8.117943 x 0.06421407

Pin ExA

330.9x0,0671

485

x100=2,34 %




File : 2015_169_28878_a4_Module_On_aAddress_4.csv

T T
5/18/2015 §:01 AM ——

16

X100 =2,42 %

T T
6/18/2015 502 AM ——

16

x100=2,43%

T T
6/18/2015 8:05 4 —e—

0.1z .
0L b
0.08 -
z
T o006
% Peak Power = 0.54 \Watts
3 :
004 o
0.0z feee
o | | 1 |
o 4 1 a8 10 12
Woltage(w)
n= Pout _ Vmpp x Impp _ 9.16941 x 0.05907695
Pin ExA 332.4x0,0671
File : 2015_169_28947_a4_Module_On_address_4.csv
0.12 T T T
oL b
nos b
z
L " Piak Power = 0,55 Watts
3 : :
004 o
[ o=l
0 i i i i
a 4 & g8 10 12
Yaoltage
n= Pout _ Vmpp x Impp _ 8.891081 x 0.06164551
Pin ExA 337.4x0,0671
File : 2015_169_29121_a4_Module_On_address_4.csv
0.14 T T T
0.12
0.1
P2 ) AN SO S
& : : '
S om .. Peak Power = 0.56 Walts &
R IR S
] i i i i
a 4 B a8 10 12
Yoltage vy

n= Pout _ Vmpp x Impp _ 8.77511 x 0.06421407

Pin

x 100

ExA 351.2x 0,0671

486

16

=2,37T%



File : 2015_169_29191_a4_Module_On_address_4.csv
0.14 T T T T

T T
6/18/2015 8:06 &M ——
012

01

0.0s

Current(a)

0.08  Paak Power = 0.56 Watts

0.04

[ = P P

] i i i i i
u] 2 4 5] =] 10 12 14 16
Yoltage ()

Pout _ Vmpp x Impp _ 8.968394 x 0.0629297942
Pin ExA 354.5x 0,0671

n= x100=2,35%

File : 2015_169_29226_a4_Module_On_Address_4.cev
0.14 T T T T T

T T
6/18/2015 8:07 &M ——
0.12

0.1

0.03

0.06

Current(a)

. Peak Power = 056 Watts - e

a i i i i i
u] 2 4 5] g 1 12 14 16
voltage)

n= Pout _ Vmpp x Impp _ 8.272571 x 0.06806692
Pin ExA 356.5x0,0671

x100=2,34%

487



Module 8

Date: 18/6/2015 — Morning Measurement

Temperature Ambient: 31 °C

Speed 1
Time AM Panel Temperature °C Efficiency %
8:00 32,2 12,75
8:01 32 12,82
8:04 32,1 12,88
8:05 32,2 12,84
8:06 32,4 12,78
8:08 32,4 12,96

Mean Temperature: 32,21 °C

File : 2015_169_28219_528_Module_On_asddress_S.csv

0.2

T
6/18/2015 8:00 &M —=—

Current(a)

Peak Power = 3,23 Watts

n= Pout _ Vmpp x Impp _ 17.4574432 x 0.184936538

15 20 25

Woltaged)

Pin ExA

x100=12,75%

329.7 x 0,0768

488




File :

2015_169_28883_a8_Module_On_address_8.csv

T
6/18/2015 S:01 AM ——

25

=12,82%

T
6/18/2015 B:04 AW —e—

0.25 . .
: : Peak Power = 3,29 Watts
@D.lS—
z :
5 :
3 N
o 0.1 .
0.0s - S
o 1 1 1
u} 5 10 15 20
Voltage )
_ Pout _ Vmpp x Impp _ 17.557951 x 0.1875051
=—= = x 100
Pin ExA 334 x0,0768
File : 2015_169_29076_as_Module_On_address_S.csv
0.25 T T
:Peak Power = 3,43 Watts
@ 0.15
E :
E B
3 N
o 0.1+ .
QS b
a i i i
u} 51 10 15 20
Voltage )

n= Pout _ Vmpp x Impp _ 17.5656834 x 0.195210785

Pin

0.25

ExA

346.7 x 0,0768

File : 2015_169_29140_a8_Module_On_address_B.csv

25

x 100 = 12,88 %

Currentia)

015 e

o1k

| Paak Power = 3.47 Watts

T
B/18/2015 8:05 AM ——

n= Pout _ Vmpp x Impp _ 17.681654 x 0.19649507

10

15
Voltage (v

20

Pin

ExA

351.7x0,0768

x 100

489

25

=12,84 %



File : 2015_169_29204_as_Module_On_address_8.csv

0.25 T T T
: : 6/18/2015 806 AM ——

Peak Power = 2,49 Watts

oIS o

Currentia)

o1k

Yoltage (W)

n= Pout _ Vmpp x Impp _ 17.0012913 x 0.205485046
Pin ExA 355.5x0,0768

x 100 =12,78 %

File : 2015_169_29333_a3_Module_On_address_g8.csv

T T T
; 6/18/2015 2:08 AM ——

Peak Power = 3.59 Watts

Currentis)

Woltaged

n= Pout _ Vmpp x Impp _ 17.04768 x 0.210622162
Pin ExA 360.5x 0,0768

x 100 = 12,96 %

490



Module 3

Date: 18/6/2015 — Morning Measurement

Temperature Ambient: 31 °C

Speed 1

Time AM

Panel Temperature °C

Efficiency %

8:00

33,6

12,6

8:01

33,4

12,65

8:02

33,3

12,74

8:05

33,5

12,7

8:06

33,6

12,71

8:07

33,6

12,8

Mean Temperature: 33,5 °C

File : 2015_169_28826_a3_Module_On_address_3.csv

02 & ;

048 Lot

Current{s)

L

... Peak Pawer = 2,05 Watts N

P2V =) USSR SURRSURPUY SOV SO SO SR SRS SO SR, W,

T T
5:00 Al =

n

hin} 12
Yoltage)

_ Pout _ Vmpp x Impp _ 16.4059772 x 0.179799408

Pin

ExA

330.2 x 0,0709

491

16 12 =20

x100=12,6 %




File : 2015_169_28897_a3_Module_On_Address_3.csv

0.25 T T T T T T T
6/18/2015 8:01 AWM —=—
0.2 .
Peak Power = 3.01 Watts|
~ 05| : : i |
Z
o
x
5 N N N N N N N N
0 i i i i i i i i
0 4 6 8 10 12 14 16 18 20

n= Pout _ Vmpp x Impp _ 16.4987526 x 0.182367966

Yoltage (V)

X 100 = 12,65 %

Pin ExA 335.5x0,0709
File : 2015_169_28960_a3_Module_On_Address_3.csv
0.25 T T
6/18/2015 §:02 AM ——
Peak Power = 3.07 Watts
z
=
x
5 N N
e O 0 (NS S 4
0 i i i
u} 5 10 13 20 25

n= Pout _ Vmpp x Impp _ 16.2358856 x 0.188789383

Yoltage (V)

x 100 =12,74 %

Pin ExA 339.8x0,0709
File : 2015_169_29111_&3_Module_On_Address_3.cav
0.25 T T T
: : 6/18/2015 B:05 AM —=—
b :
0z . : 4
Peak Power = 3,14 \Watts
3015_.............;... 4
€
z
£ :
o 0oL froermrmeermememeeee i -
0.0s - . i
0 i i i
u] 5 10 15 20 25

n= Pout _ Vmpp x Impp _ 16.2126923 x 0.193926

Yoltage ()

Pin

x100=12,7%

ExA 348.8 x0,0709

492



File : 2015_169_29182_a3_Module_On_Address_3.csv

0.25 T T T
- - 6/18/2015 B:06 AWM ——

Peal Power = 3.19 Watts

Current(a)

Yoltage )

n= Pout _ Vmpp x Impp _ 16.2513485 x 0.196495071
Pin ExA 353.8x 0,0709

x 100 =12,71 %

File ; 2015_169_29252_a2_Module_On_Address_3.cev

0.25 T T T T
6/18/2015 2:07 AM ==
0.z .
Peak Power = 3.24 Wai;'ts
o 015 -
¥
=
2
P : B B .
)
u] 1 1 1
o 3 10 13 20 23

Yoltaged)

n= Pout _ Vmpp x Impp _ 16.2513485 x 0.199063629
Pin ExA 357.2x0,0709

x100=12,8 %

493



Module 5

Date: 18/6/2015 — Morning Measurement

Temperature Ambient: 31 °C

Pin ExA

335.2x0,0756

494

Speed 1
Time AM Panel Temperature °C Efficiency %

8:01 33,9 12,43
8:02 33,9 12,45
8:05 34,2 12,54
8:06 34,4 12,51
8:07 34,5 12,54
8:09 34,8 12,64

Mean Temperature: 34,28 °C

B UL erems asan —— |
Woltage ()
n= Pout — Vmpp x Impp - 18.3156261 x 0.172093719 % 100 = 12,43 %




0.z

File : 2015_169_28966_aS_Module_On_Address_S.csv

0.18 -

016 e

0.14 —

Current(a)

006 e

0.04 e

002 e

012 e
O e

008 e

T
5/18/2015 8:02 AM ——

" 'Pesk Power = 3.20 Watls

Pout _

25
Woltage(w)

Vmpp x Impp _ 18.4779854 x 0.173378

Pin

0.z

x100=12,45%

ExA 339.8x0,0756

File : 2015_169_29109_a5_Module_On_sddress_S.cav

06 e

014 oo

Current(a)

0.08 -

0.06 -

0.04

0.0z -

012 o

[N R

oo PeakPower =331Watts N

Pout _

Yaltage vy

Vmpp x Impp _ 18.1300735 x 0.182367966

Pin

0.25

x 100 = 12,54 %

ExA 349.1 x 0,0756

File : 2015_169_29181_a5_Module_On_Address_S.cav

0.z

T T T
: 6/18/2015 Bi06 AM ——

Current(s)

0.0s e

o1k

Peak Power = 3,35 Watts

_ Pout _

Yoltagedy)

Vmpp x Impp _ 18.2305813 x 0.183652252

Pin

x 100 =12,51 %

ExA 354.1x0,0756

495



0,25

File : 2015_169_29252_a5_Module_0On_address_S.csv

T T
6/18/2015 8:07 AM —=—

Current(a)

Peak Power = 3,39 Watts
i i i

hin} 15 20 25
Yoltage )

n= Pout _ Vmpp x Impp _ 18.5784931 x 0.182367966

Pin

0.25

ExA

x 100 =12,54 %

357.4x 0,0756

File : 2015_169_29395_a5S_Module_On_aAddress_S.csv

T T
: 6/18/2015 8:09 AM ==

Current(a)

T 0 OO SRS

Peak Power = 3.46 Watts

n= Pout _ Vmpp x Impp _ 18.4625225 x 0.1875051

10 15 20 23
Yoltage ()

Pin

ExA

x 100 = 12,64 %

362.4 x 0,0756

496



Module 4

Date: 18/6/2015 — Morning Measurement

Temperature Ambient: 31 °C

Speed 2

Time AM

Panel Temperature °C

Efficiency %

8:16

351

2,34

8:17

35

2,36

8:18

35

2,34

8:20

35,6

2,33

8:23

36

2,31

8:25

35,9

2,05

Mean Temperature: 35,43 °C

0.14

File : 2015_169_29724_a4_Module_On_aAddress_4.csv

Current(s)

DDE\—

T T T
| 6/18/2015 8:16 AM ——

0.08 e NG

Yoltage ()

Pin

ExA

n= Pout _ Vmpp x Impp _ 9.26991749 x 0.06421407

381.2x0,0671

497

16

x100=2,34 %




File : 2015_169_29854_a4_Module_On_address_4.csv
0.14 T T T T

T T
6/18/2015 8117 AM —=—

0.1z

o1

0.0s8

Current(a)

006 b Pk Power = 061 Wt G

0.0z —

0 i i i i i
u] 2 4 g g 10 12 14 16
Woltage (v

Pout _ Vmpp x Impp _ 8.49678 x 0.07191976
Pin ExA 384.8x0,0671

X 100 = 2,36 %

File : 2015_169_29906_a4_Module_On_address_4.csy
0.14 T T T T

T T
6/18/2015 8:18 AM —=—

o1

OO0 b

Currentia)

Paak Power = 0.61 Watts

004 fo

D02 i

0 i i i i i
u] 2 4 g =] 10 12 14 16
Yoltage (v

Pout _ Vmpp x Impp _ 8.195257 x 0.07448833
Pin ExA 388.2x0,0671

n= x100=2,34%

File : 2015_169_30046_a4_Module_On_address_4.csv
0.14

T T
£/18/2015 8:20 AM —e—
0.12

0.1
0.0z

Current{d)

. Peak Power = 0.62 Watts . T wa_

0 i i i i i
] 2 4 & 2 10 12 14 16
Yaoltage ()

n= Pout _ Vmpp x Impp _ 9.470934 x 0.06549836
Pin ExA 395.8x0,0671

x 100 =2,33 %

498



0.14

File : 2015_169_30185_a4_Module_0On_address_4.csv

Current(a)

T

006 - R,

‘Peak Power = 0,63 Watts i

T T
6/18/2015 8:23 AM —e—

St U U o S SO

n=

g
Yoltage ()

10

Pout _ Vmpp x Impp _ 18.45479 x 0.213190734

12 14

Pin

0.16

ExA

405.6 x 0,0671

File : 2015_169_30307_a4_Module_On_Address_4.csv

x100=2,31%

16

0.14

0.12

0.1

0.02

Current(s)

0.06

. Peak Power = 0.64 Watts "y

T T
6/18/2015 8:25 AM —e—

n= Pout _ Vmpp x Impp _ 8.875618 x 0.07191976

5] =]

Yoltage (W)

10

Pin

ExA

412.7 x 0,0756

12 14

x 100 =2,05 %

499
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Module 8

Date: 18/6/2015 — Morning Measurement

Temperature Ambient: 31 °C

Speed 2
Time AM Panel Temperature °C Efficiency %
8:16 32,7 13,33
8:17 32,8 13,32
8:18 33 13,32
8:20 33 13,47
8:23 33,2 13,5
8:25 33,3 13,46

Mean Temperature: 33 °C

File : 2015_169_29795_aS_Module_On_sddress_S.csy

023 " T T T
: - 6,/18/2015 B:16 AM ——
o2 b PRak Power = 3.920Watts N
T = S . S S
z
s
2
5 N N N Z
0 1 1 1
u] 5 10 15
Yoltage (V)

n= Pout _ Vmpp x Impp _ 17.3414726 x 0.226033539

Pin ExA

382.9x0,0768

500

25

X 100 = 13,33 %




File : 2015_169_29859_aS_Module_On_address_S.csv

0.25 T T T
6;’18;’2015_ 8:17 AM ——
= ‘Peak Power = 3.95 \Watts
g DS o 4
H i
£ :
S o1 :
QS oo 4
o 1 I 1
a =1 10 15 25
Yoltaged)
_ Pout _ Vmpp x Impp _ 17.488369 x 0.226033539 _
n=——= = x 100 = 13,32 %
Pin ExA 386 x 0,0768
File : 2015_169_29924_38_Module_On_address_S.cev
0.3 T T T
: : 6/18/2015 8:18 AM ——
0.25 :
e I . iPeakPower =389 Wats N

Currentia)
o
e
[4)]
T

n= Pout _ Vmpp x Impp _ 17.3878613 x 0.2363078

o1l i i
0.0s -
o 1 I 1
u] 3 10 15 20 25
YoltagedW)
Pout _ Vmpp x Impp _ 17.55022 x 0.227317825
n=——= = x 100 = 13,32 %
Pin ExA 389.8x 0,0768
File : 2015_169_30052 _a2_Module_On_Address_2.cov
0.3 T T
: 6,-’18,-'2015_ 8:20 AM ==
0,25 = -
Peak Power = 4.11;\Natts
0z 4
=z
g 015 =
3
0.1+ =
0.05 =
o 1 | 1
u] 5 10 15 20 25
Voltage(v)

Pin

x 100 = 13,47 %

ExA 397.2x0,0768

501



0.3

File

2015_169_30120_a8_Module_On_aAddress_S.csv

T T T
: 6/18/2015 8:23 AM —e—

Currentia)

Peak Power = 4.20 Watts

10 15 20 25
Yoltage )

= Pout _ Vmpp x mpp _ 172332325 x 0244013488

Pin

03

ExA

x 100 = 13,5 %

405.1x0,0768

File : 2015_169_30309_a2_Module_On_Address_2.csv

Current(a)

T T T
: : 6/18/2015 §:25 AM ——
0.25 B
: Peak Power = 4.27 Watts
0 i i i

10 15 20 25
Yoltage(v)

n= Pout _ Vmpp x Impp _ 17.0554123 x 0.2504349

Pin

ExA

x 100 = 13,46 %

413 x0,0768

502



Module 3

Date: 18/6/2015 — Morning Measurement

Temperature Ambient: 31 °C

Speed 2
Time AM Panel Temperature °C Efficiency %
8:16 34,4 13,17
8:17 34,6 13,18
8:19 34,7 13,15
8:21 35,1 13,31
8:27 35,9 13,36
8:28 36,3 13,37

Mean Temperature: 35,16 °C

File : 2015_169_29802_a2_Module_On_Address_3.cav

0.25 .

Currentis)

T
B/18/2015 8:16 &M ——

02 b PEak Power = 358 WAt M

Voltage V)

n= Pout _ Vmpp x Impp _ 16.0039444 x 0.223464981

Pin ExA

383.2x0,0709

503

20

25

x 100 =13,17 %




File : 2015_1/9_29873_a3_Module_On_sddress_3.csv
0.25 T T

T
6/18/2015 B:17 AM —=—

o2 b e PeEK Power. = 3,62 \Watts ..

Current(a)

0.1

0.0s -

25
Voltagedv)

Pout _ Vmpp x Impp _ 16.1121845 x 0.224749267
Pin ExA 387.2 x 0,0709

x100=13,1

File : 2015_169 29945_a3_Module_On_address_3.csv

8%

0.25 T T

T
6/15/2015 ©:19 A ——

02k Pagk Power = 3.65 Watks -

Currentia)

Yaoltage ()

n= Pout _ Vmpp x Impp _ 16.4369011 x 0.2221807
Pin ExA 391.3 x 0,0709

File : 2015_169_30027_a3_Module_On_Address_3.cav

25

x 100 = 13,15 %

0.3 .

T
6/18/2015 8:21 AM ——

0.25 pe—e—e—

gz b PeakPower=3Fiwwats N L

Current(a)

Yoltage

n= Pout _ Vmpp x Impp _ 16.3132 x 0.231170669
Pin ExA 399.4 x 0,0709

x 100 =13,31 %

504

23



0.3

File : 2015_169_30443_a3_Module_On_address_3.csv

T T
: 6/18/2015 827 AM ——

0.2 -

Currentis)

Peak Power = 3.98 Watts

_ Pout _

Yoltage (V)

Vmpp x Impp _ 16.20496 x 0.24529776

n -
Pin

03

ExA 419.9 x 0,0709

File : 2015_169_30514_a3_Module_On_Address_3.csv

x 100 = 13,36 %

T T T T
: : 6/18/2015 8:28 AM —e—

Current(a)

Peak Power = 4,02 \Watts

_ Pout _

Yoltage ()

Vmpp x Impp _ 16.1353779 x 0.2491506

Pin

ExA 423.9x0,0709

505

25

X 100 = 13,37 %



Module 5
Date: 18/6/2015 — Morning Measurement

Temperature Ambient: 31 °C

Speed 2
Time AM Panel Temperature °C Efficiency %
8:17 35,5 12,85
8:19 35,7 12,89
8:21 36,2 12,89
8:22 36,3 12,87
8:23 36,5 12,93
8:28 37,5 12,96

Mean Temperature: 36,28 °C

File : 2015_169_29871_a5_Module_On_address_S.csv
0.25 T T T

T
6/18/2015 8117 AM —=—

0.2 H H
| Peak Power = 3,76 Watts

Current(s)

Yaoltage (v

Pout Vm xIm 18.16873 x 0.206769317
n= 2= = PP X PP x 100 = 12,85 %

Pin ExA 387 x 0,0756

506




File : 2015_169_20943_35_Module_On_Address_S.cav

025 . T . .
- - ; 6/18/2015 8119 AM ——

[
Peak Power = 3.81 \Watts

015 -

Currenti)

[

0.05 -

Yoltage )

n= Pout _ Vmpp x Impp _ 18.5166416 x 0.205485046
Pin ExA 390.8 x 0,0756

x 100 = 12,89 %

File : 2015_169_30086_a5S_Module_On_address_S.csv

0.25 T T T
; B/18/2015 9:21 AM —>—
[L=] S J
Peak Power = 3.89 Watts

@ 015 q
=1
L8] 01+~ -

005 oo 4

o | 1 1
u] 5 10 15 20 25
Woltage(v)

Pout _ Vmpp x Impp _ 18.3697453 x 0.211906448
n=——= = x 100 = 12,89 %

Pin ExA 399.1x 0,0756

File : 2015_169_30157_a5_Module_On_address_S.csv
0.25 T T T
- _ : B/18/2015 8:22 AM —=—

02 " Pesk Power = 293 Watls 1
2 = PP 4
5 N N N

o | 1 1
u] 3 10 15 23

Yoltage ()

n= Pout _ Vmpp x Impp _ 18.45479 x 0.213190734
Pin ExA 403.7 x 0,0756

x 100 =12,87 %

507



0.25

File : 2015_169_30229_35_Module_On_Address_S.cev

D2 b

Current(s)

05 |

[T 17 EEEREEPRRPRPRRPREPRPRE S

Ol b

o Peak Power = 309 Watts

T
6/18/2015 8:23 AW —=—

n= Pout _ Vmpp x Impp _ 17.9599819 x 0.2221807

10 15
Yoltage )

20 25

Pin

0.3

ExA

408 x 0,0756

X100 =12,93 %

File : 2015_169_30515_a5_Module_On_address_5.0sv

0.25

T
6/15/2015 5128 Ak —=—

Current(a)
o
=
[4)]
T

005 b

Poak Power = 4,16 \Watts

n= Pout _ Vmpp x Impp _

10 15
Yoltage vy

20 25

18.0759525 x 0.229886383

Pin

ExA

424.4x0,0756

x 100 = 12,96 %
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Module 4

Date: 18/6/2015 — Morning Measurement

Temperature Ambient: 31 °C

Speed 3

Time AM

Panel Temperature °C

Efficiency %

8:35

37

2,17

8:36

37

2,18

8:37

37,5

2,2

8:39

37,4

2,2

8:42

38,7

2,12

8:45

38,6

2,16

Mean Temperature: 37,7 °C

0.16

File : 2015_169_30937_a4_Module_On_address_4.csv

DAE b

0.1

Current(a)

002 b Y

Peék Power = 065 Wat@s

T T
_ _ _ _ | 6/18/2015 8:35 AM —e—

Yoltage ()

n= Pout _ Vmpp x Impp _ 8.535438 x 0.07705689

Pin

ExA

446.6 x 0,0671

14 16

x100=2,17%
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0.16

File : 2015_169_21007_a4_Module_On_asddress_4.cov

0.14
012
01

0.03 -

Current(a)

T T T T T T
: : : : 6;*18;'_2015 5:36 Al —=—
Peak Power = 0,66 Watts :
= St U S O SN (O SRR .
i i i i i

OLOG |

n= Pout _ Vmpp x Impp _ 9.50959 x 0.0693512037

2 4 5] =] 10 12 14 16

Yoltage ()

Pin

0.16

x 100 =2,18 %

ExA 450.6 x 0,0671

File : 2015_169_31059_a4_Module_On_address_4.csv

Current{s)

! ! ! 6;"18,-’:2015 837 .%I\"'I—“‘—
0.1 - B
008 | T i
0.06 =
0.0z - b
0 i | | i i i

Pout _ Vmpp x Impp _ 8.9452 x 0.07448833

2 4 5] =] 10 12 14 16

voltage ()

Pin

0.16

x100=2,2%

ExA 455.2x0,0671

File : 2015_169_31199_z4_Module_On_Address_4.cav

0.14

01

Current(asy

006 e

004 o

o0z oo

nos b

T T T T T
: : : 6/18/2015 B:39 AM ——

n= Pout _ Vmpp x Impp _ 8.867887 x 0.0757726058

4 3] =] 10 12 14 16
Woltage vy

Pin

x100=2,2%

ExA 461.4 x 0,0671
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File : 2015_169_31321_a4_Module_On_address_4.csv

0.16

0.14

0.1z

01

Current{s)
o
[ ]
o
T

0.04 —

T T
6/18/2015 B:42 AM —e—

Feak Fower = 0.67 Watts

n=

i] a8 jin}
Yoltage)

Pout _ Vmpp x Impp _ 8.141137 x 0.0821940154

12 14

Pin

ExA

470.2x0,0671

x100=2,12

File : 2015_169_31548_a4_Module_On_address_4.csv

16

%

0.16

0.14

012

01

Current(s)
o
)
o
T

:  Pesk Power = 070 Watts .

T T
6/18/2015 8:45 AM —=—

5] g 10
Yoltage ()

n= Pout _ Vmpp x Impp _ 8.929737 x 0.07834117

Pin

ExA

482.6 x 0,0671

12 14

x100=2,16 %

511
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Module 8

Date: 18/6/2015 — Morning Measurement

Temperature Ambient: 31 °C

Speed 3

Time AM

Panel Temperature °C Efficiency %

8:35

34,1 13,72

8:36

34,2 13,76

8:37

34,3 13,71

8:40

34,6 13,72

8:42

34,7 13,8

8:46

351 13,8

Mean Temperature: 34,5 °C

File : 2015_169_320942_32_Module_On_address_S.cav

Currert{ay

0.3 = T T T
: : 6}18[2015_8:35.&&4—‘—
029 PeakPDWEr=4?4WattS_
il 1 1 1

n= Pout _ Vmpp x Impp _

10 15 20 25
Yoltage v

17.2564278 x 0.27483624

Pin ExA

x100=13,72%

449.7 x 0,0768

512




File : 2015_169_31012_a8 Module_On_Address_8.csv

0.35 T T T
6/18/2015 8:36 AM ——
0.3 e B
0.25 — I:'eak Power :4.79£Wa‘cts 7
g Y Y SRR, P S i
B
S DS N
S S S S SR S |
0.05 - 8
o 1 I 1
i 5 10 15 20 25
Yaoltage (V)
_ Pout _ Vmpp x Impp _ 17.3492031 x 0.2761205 _
n=——= = x 100 = 13,76 %
Pin ExA 453 x 0,0768
File : 2015_169 31076_a8_Module_On_Address_8.csv
0,35 T T T T
: : 6,/18/2015 5:37 Al —e—
0.3 b
005 o ";Peak'Power '='4.ElCIWatts" o _
z 0.2 b .
5
u] 1 I 1
u] 5 10 15 20 23
Yoltage )
Pout _ Vmpp x Impp _ 17.4574432 x 0.27483624
n=——= = x 100 = 13,71 %
Pin ExA 455.6 x 0,0768
File : 2015_169_31205_a2_Module_On_address_S.csv
0.35 T T T
: : 6{18/2015_ 2:40 &M ———
gaETTTTTT 4
D25 [t PRAK Power =488 Watts i
T ozb e .
I ;
g DSt e -
D.l —. . -
D.DS —. \ . -
u] 1 I 1
u] 5 10 15 20 25
Yoltage(v)
Pout _ Vmpp x Impp _ 17.04768 x 0.286394775
=—= = x 100 =13,72 %
Pin ExA 463 x 0,0768
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0.35

File : 2015_169_31323_a8_Module_On_address_S.cav

T T T
: : 6/18/2015 8142 AM ———

Current(a)

... PeakPower =493 Watts .

Pout

valtagev)

_ Vmpp x Impp _ 17.4110546 x 0.286394775

Pin

ExA 470.7 x 0,0768

File : 2015_169_31590_a8_Module_On_aAddress_8.csv

25

X100 =13,8 %

0.35

T
6/18/2015 8146 AM ——=—

bos b

Currentia)

Peak Pawer = 5.15 Watts

0,5 e

_ Pout

Yoltage (V)

Pin

_ Vmpp x Impp _ 17.3414726 x 0.296669036

ExA 485.9x 0,0768

514

25

x 100 = 13,8 %



Module 3
Date: 18/6/2015 — Morning Measurement

Temperature Ambient: 31 °C

Speed 3
Time AM Panel Temperature °C Efficiency %
8:35 36,6 13,48
8:37 36,7 13,5
8:38 36,8 13,47
8:40 36,9 13,51
8:41 37,1 13,51
8:46 38 13,55

Mean Temperature: 37,01 °C

File : 2015_169_30955_a3_Module_On_address_3.csv
0.3 T T T

T
6/18/2015 5:35 &M —=—
D25 | oo
Paak Power = 4.30 Watts

T

0,15 |-

Current{a)

25
Woltage)

Pout Vm xIm 16.174036 x 0.265846282
n= 2= = PP X PP x 100 = 13,48 %

Pin ExA 449.7 x 0,0709
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0.3

File ; 2015_169_31026_a3_Module_Cn_aAddress_3.cov

Current(s)
o
P
o
T

T
6/18/2015 8:37 AM ——

© Peak Power = 4.34 Watts

n= Pout _ Vmpp x Impp _ 16.1817665 x 0.268414825

25
Woltage)

X100 =13,5 %

Pin ExA 453.5x0,0709
File : 2015_169_31093_a3_Module_On_address_3.cov
0.3 T T T
6/18/2015 B:38 AN ——
s Peak Power = 4,37 \f\u'atf’ts )
0.2~ =
z
g 0,15 -
3
0.1 =
0.0s - A
1] 1 1 1
1] 3 10 15 25
Waltage ()
_ Pout _ Vmpp x Impp _ 16.2745438 x 0.268414825 _
n=——= = x 100 = 13,47 %
Pin ExA 457.3x0,0709
File : 2015_169_21240_a3_Module_On_Address_3.csv
0.35 T T T T
: : 6/18/2015 8:40 AM —=—
0.2 9
025 [ -PaldPower = 445 Watls |
T .
01 i
D.DS - \ . -
D 1 I 1
1] 5 10 15 20 25
voltage(v)
Pout _ Vmpp x Impp _ 16.0812588 x 0.277404815
=—= = x 100 = 13,51 %
Pin ExA 465.4 x 0,0709
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File ; 2015_160_31311_a3_Module_COn_aAddress_3.cov

0.35 T T
: 6/18/2015 841 AW —+—

0.3

QL2 [ Pl Power - =-4,50 Matts

0.2

Currentis)

0.1 -

005 -

Woltage)

Pout _ Vmpp x Impp _ 16.2281551 x 0.277404815
Pin ExA 469.5 x 0,0709

x 100 = 13,51 %

File : 2015_169_31596_a3_Module_On_address_3.cav

0,35 . T
: 6/18/2015 8146 AM ——

| Peak Power = 467 Watts

b b

Current(a)

015_

L LR ISL Lt ST TR P PRSI Pt NP SITSPLIPRISTPIEPERPTs e B ROETETERTe

Woltagevy

_ Pout _ Vmpp x Impp _ 16.0194073 x 0.2915319
Pin ExA 485.9 x 0,0709

n

X 100 = 13,55 %

517



Module 5

Date: 18/6/2015 — Morning Measurement

Temperature Ambient: 31 °C

Speed 3

Time AM

Panel Temperature °C

Efficiency %

8:37

38,5

13

8:38

38,6

13,03

8:40

38,8

13,04

8:41

39

13,04

8:43

39,6

13,06

8:50

39,9

13,03

Mean Temperature: 39,06 °C

File : 2015_169_31024_a5_Module_On_address_S.cav

0.3 T

Current()

T
B/18/2015 8:37 AM ——

Yoltage ()

Pin ExA

n= Pout _ Vmpp x Impp _ 18.2847 x 0.244013488

453.5x0,0756

518

25

x100=13 %




File : 2015_169_31095_a5_Module_On_Address_S.cav

Pin ExA 469.5 x 0,0756

519

0.3 T T T
o o 6,/18/2015 9:38 AM —=—
0.2 B
z
5 QA5 | 4
S . ]
] 1
0 5 23
Yoltage )
Pout _ Vmpp x Impp _ 18.0450287 x 0.2491506
n=——= = x 100 = 13,03 %
Pin ExA 456.8 x 0,0756
File : 2015_169_31238_35_Module_On_Address_S.cev
0.3 T T T
6,/18/2015 8:40 AM —=—
Pealk Power = 4.59 Watts
0.2 : B
z
5 015 oo 4
0.0s - b
] 1 1 1
0 5 10 15 23
Yoltage )
Pout _ Vmpp x Impp _ 18.2383118 x 0.251719177
n=——= = x 100 = 13,04 %
Pin ExA 465.4 x 0,0756
File : 2015_169_31310_a5_Module_On_address_S.cov
0.2 T T
B 6/18/2015 B4l AM ——
0.25 - : : B
Peak Power = 4.63 \Watts
0.2~ : =
=
g 0151 4
3
0.1~ =
005 - .
1] 1 1 1
] 5 10 15 20 25
Waltage ()
_ Pout _ Vmpp x Impp _ 18.3001633 x 0.253003448 _
n= = = x 100 = 13,04 %



0.z

File : 2015_169_31382_a5_Module_On_address_5.csv

Current{a)

© Peak Power = 4.62 \Watts

T
6/18/2015 8:43 &M —=—

_ Pout

Woltage(v)

_ Vmpp x Impp _ 17.8517437 x 0.261993438

Pin

0.2

ExA 474 x 0,0756

File : 2015_169_31811_a5_Module_On_address_S.csv

25

X 100 = 13,06 %

025 b

Current{a)

T
18/2015 8:50 &AM —=—

_ Pout

_ Vmpp x Impp _ 18.3078938 x 0.268414825

Woltage(v)

Pin

ExA 498.1x 0,0756

520

20

25

x 100 = 13,03 %



Module 4

Date: 18/6/2015 — Noon Measurement

Temperature Ambient: 36 °C

Fan OFF
Time PM Panel Temperature °C Efficiency %
12:28 61,9 1,11
12:29 63,8 1,04
12:30 64,3 1,08
12:32 61,6 1,04
12:34 62,2 1,1
12:36 62,9 1,14

Mean Temperature: 62,78 °C

0.18

0.16

0.14

0.12

0.1

0.08

Current(s)

0.06

0.04

0.02

Filz : 2015_169_44914_z4_Module_On_aAddress_4.csv

T T
6{18/2_015 12:28 PM —+—

g
Yoltage (W)

10

n= Pout _ Vmpp x Impp _ 8.32669 x 0.0886154249

Pin

ExA

945.6 x 0,0671

521

12

14 16

x100=1,11%




File : 2015_160_44924_a4_Module_On_Address_4.csvy
0.18

I I I 6;"18;’2‘015 12129 FT'M —
0.14
012
0.1

008

Current{d)

‘Peak Power = 066 Watts

0 2 4 5} g 10 12 14 16
Vaoltage )

Pout _ Vmpp x Impp _ 7.886002 x 0.0834782943
Pin ExA 946.6 x 0,0671

n= x 100 =1,04 %

File : 2015_169_45054_a4_Module_On_Address_4.csv
0,18 T T T T

T T
6/18/2015 12:30 PM ——
016
0.14
012

01

0O8 b

Currentif)

 Pesk Power = 0.69 WWatts

e AR

0 i i i i i
u] 2 4 =] g 10 12 14 16
Voltage &)

Pout _ Vmpp x Impp _ 8.241645 x 0.0834782943
Pin ExA 945.1 x 0,0671

n=

x100=1,08 %

File : 2015_169_45141_a4_Module_On_address_4.csv
0.18 T T T T

T T
6/18/2015 12:32 PM ——
016

0.14
0.12
01

0.03

Current(a)

0.06

0.04

0.02

i
u] 2 4 [&] g 10 12 14 16
Voltage &)

n= Pout _ Vmpp x Impp _ 7.228835 x 0.09118398
Pin ExA 943.2 x 0,0671

x100=1,04 %

522



0.1s

File : 2015_169_45281_a4_Module_On_address_4.csv

0.16

014

0.12

0.1

Current(a)

- Peak Power =070 Watks-- -

T T
6/18/2015 12:34 PM ——

Pout

__ Vmpp x Impp _ 8.72099 x 0.0821940154

=] =]
Woltage (v)

10

12 14

Pin

ExA

943.2 x 0,0671

x100=1,1%

File : 2015_169_45403_a4_Module_On_address_4.csv

16

Current{a)

ooe ot

U Pk Power S 072 WattsT

T T
B/18/2015 12:36 P ——

5] =]
Woltage(v)

10

n= Pout _ Vmpp x Impp _ 8.411736 x 0.08604686

Pin

ExA

940.8 x 0,0671

12 14

x100=1,14 %

523

16



Module 8
Date: 18/6/2015 — Noon Measurement

Temperature Ambient: 36 °C

Fan OFF
Time PM Panel Temperature °C Efficiency %
12:28 53,5 12,62
12:29 54,2 12,71
12:30 55,3 12,6
12:32 54,2 12,62
12:34 52,3 12,73
12:36 52,7 12,73

Mean Temperature: 53,7 °C

File : 2015_169_44290_32_Module_On_Address_2.csv
0.7 T T T T T

T T T
6/18/2015 12:28 PM ——

: : : : Peak Power = 0,10 Watts ;
=T PP s P . S R

0.4

Current(a)

03
02

ul 2 4 5] =] jinj 12 14 16 13 20
Yoltage (W)

n= Pout _ Vmpp x Impp _ 15.5864506 x 0.5894852
Pin ExA 947.8 x 0,0768

X100 =12,62 %

524




File : 2015_169_44955_a8_Module_On_address_8.csv

0.7 T T T T
B : 6/18/2015 12:29 PM ——
06 b : b _
Peak Power = 9,24 Watts
0s - : :
T oa4b .
=
2
é iR - _
0.2 -
o1 _
o 1 1 1

Yoltagedv)

Pout _ Vmpp x Impp _ 15.7797346 x 0.5856324
Pin ExA 946.3 x 0,0768

x 100 =12,71 %

File : 2015_169_45019_ag_Module_On_address_g.csv
0.7 T T T T

T T T
6/18/2015 12:30 PM —=—

Peak Power = 9.15 Matts

Current(a)

0.1 : : : : : : : ; 4

a i i i i i i i i i
o 2 4 =) g 10 1=z 14 16 18 20
Voltage V)

Pout _ Vmpp x Impp _ 15.6251078 x 0.5856324
Pin ExA 945.6 x 0,0768

x100=12,6 %

File 1 2015_169_453147_a8_Module_On_sddress_g.csv
0.7 T T T T T

T T T
_ 6/18/2015 12:32 PM ——

Peak Power = 9.1 Watts :

T R S A N SR SR S SR S

Currentia)

.

] i i i i i i i i i
1] 2 4 5 2 10 12 14 15 18 20
Yoltage (V)

n= Pout _ Vmpp x Impp _ 15.594182 x 0.5869166
Pin ExA 943.9x0,0768

x 100 =12,62 %
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07

File : 2015_169_45276_a8_Module_On_address_2.csv

Current(a)

. PeakPawer = 9.23 Watts

T
6/18/2015 12:34 PM —=—

n=

10 15
Yoltage (V)

Pout _ Vmpp x Impp _ 15.9034367 x 0.580495238

20 25

Pin

07

ExA

943.5 x 0,0768

x100=12,73 %

File : 2015_169_45404_a8_Module_On_address_8.csv

osl . PeakPower=sigwats
b e

Currentis)

T
6/18/2015 12:36 FM —=—

10
Woltage ()

13

_ Pout _ Vmpp x Impp _ 15.7951975 x 0.58177954

20

n -
Pin

ExA

939.9x0,0768

x100=12,73 %

526

23



Module 3

Date: 18/6/2015 — Noon Measurement

Temperature Ambient: 36 °C

Fan OFF

Time PM

Panel Temperature °C

Efficiency %

12:28

53,5

12,62

12:29

54,2

12,71

12:30

55,3

12,6

12:37

54,2

12,62

12:38

52,3

12,73

12:40

52,7

12,73

Mean Temperature: 53.7 °C

File : 2015_169_44597_a3_Module_On_address_3.csv

0.7 T

06 -

05 b

Current(a)

.. PeakPower=B.1ZMWaME NG

Db e N

T T T
6/18/2015 12:28 PM ——

10
Yoltage (V)

n= Pout _ Vmpp x Impp _ 14.3107738 x 0.5676524

14 16 15 20

Pin ExA

945.9 x 0,0709

x100=12,1%

527




File : 2015_169_44969_a3_Module_On_address_3.cov

0.7 T T T T T T T
6,.:"18,-"2015 1229 PN
0.6 .
A S |
é T N SO SO -
0.z - =
] i i i i i i i i
1] 2 4 5] g 10 12 14 16 158 20
Voltage(V)
Pout _ Vmpp x Impp _ 14.6509542 x 0.5560939
n=——= = x 100 =12,13 %
Pin ExA 947.3 x 0,0709
File : 2015_169_45040_a3_Module_On_address_3.csv
0.7 T T T T T T T T
6/18/2015 12:30 PM —=—
e b .
05k . P_eak.P.afwer_:El..IZZ.Watts. [ R
T a4l ._
3 o3 -
02 - -
01 k- .
o i i i i i i i i
1] 2 4 5] g 10 12 14 16 13 20
Yaltage ()
Pout _ Vmpp x Impp _ 14.2411919 x 0.570221
n=——= = x 100 = 12,08 %
Pin ExA 948 x 0,0709
File : 2015_169_45466_a3_Module_On_address_3.csv
0.7 T T T T T T
6/18/2015 12:37 P —=—
oY SR o
05 e . -PeakP:Dwer- =8;11-Wat135:~- e -
Z n4r .
g
3 onap -
02 b o
01 o
a i i i i i i i i
0 2 4 i] g 10 12 14 16 18 20
Yoltagev)

n= Pout _ Vmpp x Impp _ 14.488596 x 0.5599467

Pin

x100=12,14 %

ExA 941.6 x 0,0709

528



File : 2015_169_45535_a3_Module_0On_address_3.csv
0.7 T T T T T T

T T T
6/18/2015 12:38 PM ——

D5 freeeeeeb e Pl Poyer = G OE At g

04 .
b=
z
S o0af .

0 i i i i i i i i
u] 2 4 & a 10 12 14 16 13 20

Yoltage )

Pout _ Vmpp x Impp _ 14.5891037 x 0.5535253
Pin ExA 942.3 x 0,0709

n=

x100=12,1%

File : 2015_169_45609_a3_Module_On_address_3.csv
0.7 T T T T T T

T T T
6/18/2015 12:40 PM ——

o5k SRR AU R __f.Peak.F'D:wer..—_.El,D:B Watts. NG

P O O O UROS SRR . SPRRS FRR

Current(s)

0 i i i i i i i i
u] 2 4 5] =] 10 12 14 16 132 20

Yaoltage (V)

n= Pout _ Vmpp x Impp _ 14.2102661 x 0.565083861
Pin ExA 942.5 x 0,0709

x 100 =12,01 %

529



Module 5

Date: 18/6/2015 — Noon Measurement

Temperature Ambient: 36 °C

Fan OFF
Time PM Panel Temperature °C Efficiency %
12:29 64,5 11,74
12:30 65 11,66
12:33 64,5 11,73
12:34 64,3 11,73
12:40 65,4 11,62
12:42 66,1 11,57

Mean Temperature: 64,96 °C

File : 2015_169_44957_a5_Module_On_Address_S.cov

0.6 :

O e N

Current(a)

Peak Power = 8.41 Watts

T
6/18/2015 12:29 PM ——

n

_ Pout _ Vmpp x Impp _

Woltagedy)

16.5683346 x 0.5072912

Pin ExA

947 x 0,0756

530

25

x 100 = 11,74 %




0.6

File : 2015_163_45038_a5_Module_On_address_S.cov

05 k-

[ PR

Current(a)
[
w
T

02k

01

T
6/18/2015 12:30 Pk —=—

Pesk Power = 8,36 Watts

Pout _ Vmpp x Impp _ 16.5296783 x 0.5060069

25
Yoltage(v)

n=— x 100 = 11,66 %
Pin ExA 947.8 x 0,0756
File : 2015_169_45181_a5_Module_On_address_S.csv
0.6 T T T
£/18/2015 12:33 PM —=—
D.S = ! : —
Faak Power = 3.36 Watts
0.4 : : .
z
@ 03 b -
ozl L _
0.1 4
] 1 I 1
u] =1 10 15 25
Yoltage (W)
Pout _ Vmpp x Impp _ 16.6843052 x 0.5008698
n=——= = x100=11,73%
Pin ExA 942.5x 0,0756
File : 2015_169_45253_a5_Module_On_sAddress_S.csv
0.6 T T T
B/18/2015 12:34 PM ——
Peak Power = 8,37 Walts
0.4 = N —
z
5 | e T A 4
3
0.2 - —
D1 _
] 1 I 1
o 5 10 15 25
Yoltage (V)

n= Pout _ Vmpp x Impp _ 16.36732 x 0.511144042

Pin

x100=11,73 %

ExA 943.2 x 0,0756

531



06

File : 2015_169_45610_a5_MModule_On_Address_S.csv

T
6/18/2015 12:40 P —=—

Feak Power = 8.28 Watts

—~
B D3 [ R
=]
]
0.2 i

Pout _

25
Waltage V)

Vmpp x Impp _ 16.5296783 x 0.5008698

n=—
Pin

0.6

x 100 = 11,62 %

ExA 942.3 x 0,0756

File : 2015_169_45753_a5_Module_COn_address_S.cav

CLIFrEritis)

T T T
; 6/18/2015 12142 PM ——
Peak Power = 8,28 Watts
0.4 ; : -
D.2 - —
Dl - —
0 I I 1

Pout
n= =

23
Woltage ()

Vmpp x Impp _ 16.4137077 x 0.504722655

Pin

x100=11,57 %

ExA 9459 x 0,0756

532



Module 4

Date: 18/6/2015 — Noon Measurement

Temperature Ambient: 36 °C

Speed 1
Time PM Panel Temperature °C Efficiency %
12:49 54,7 1,3
12:50 55,5 1,3
12:52 56,1 1,32
12:54 55,2 1,34
12:56 54,8 1,34
12:57 54,9 14

Mean Temperature: 55,2 °C

File : 2015_169_46186_a4_Module_On_aAddress_4.csv

946.3 x 0,0671

0.23 T T T T T T
: : : : B/18/2015 12:49 PM ——
D.2 i
€015—
f |
5 N N N N N N N
: : Peak Power = 0.83 Watts -
T 3 O SO OO PORS SO PSP SURORSORPOPR SURRR N v 4
. | | | | |
u] 2 4 5] g 10 12 14 16
Yoltage )
_ Pout _ Vmpp x Impp _ 8.891081 x 0.09375255 _
n=——= = x100=13%
Pin ExA

533




File : 2015_169_46256_a4_Module_On_address_4.csv

0.2z T T T T T T
: : : £/18/2015 12:50 PM —=—
0z LR e ]
0.15 b
0.16 b
0.14 B
L o2 .
=
] : :
g DL T : _
008 ..fPeakF!ower‘;D.ElE.W_at_ix R _
o 1 1 | 1 1
u} 2 4 5] a 10 12 14 16
Voltage )
Pout _ Vmpp x Impp _ 8.751916 x 0.09375255
n=——= = x100=1,3%
Pin ExA 943.2 x 0,0671
File : 2015_169_46326_a4_Module_On_address_4.csv
0.23 T T T T T T
: : : 6/18/2015 12:52 PM —=—
0z B
g 0.15 b
S
2
5
Peak Power = 0,84 Watts
o 1 1 | 1 1
u} 2 4 5] g 10 1z 14 16
Voltage )
_ Pout _ Vmpp x Impp _ 8.295765 x 0.101458237 _
n=——= = x100=1,32%
Pin ExA 942.5 x 0,0671
File : 2015_169_46465_a4_Module_On_address_4.csv
0.22 T T T T T T
- : : : : 6/18/2015 12:54 P ——
oag b _
LY T3 AU SRR _
L ooz b _
5 :
g Ol b -
[}
0.08 | b _
0.0 N
0.04 | : : E
] i i i i i i i
a 2 4 B a8 10 12 14 16

Yoltage vy

n= Pout _ Vmpp x Impp _ 8.504512 x 0.100173958
Pin ExA 943 x 0,0671

x100=1,34 %

534



File : 2015_169_46605_a4_Module_On_address_4.csv
0.25 T T

T T T
B/18/2015 12:56 PM ——

0.z

0.15

Currentis,)

0.1 : :
Pk Power = 0,85 Watts

005 o

u] 2 4 B g 10 1z 14 16
Yoltage )

n= Pout _ Vmpp x Impp _ 8.303496 x 0.102742523
Pin ExA 943 x 0,0671

x100=1,34 %

File : 2015_169_46640_a4_Module_On_address_4.cav
0.25 T T

T T T T
: : 6/18/2015 12:57 P —=—

0.2

0.15

Currentia)

‘Peak Power = 0,82 \Watts

BU05 | ooemee e e

0 i i i i i
u] 2 4 5] g 10 12 14 16
Yoltage )

n= Pout _ Vmpp x Impp _ 8.349884 x 0.105311081
Pin ExA 943 x 0,0671

x100=1,4%

535



Module 8
Date: 18/6/2015 — Noon Measurement
Temperature Ambient: 36 °C

Speed 1

Time PM Panel Temperature °C Efficiency %

12:49 48,2 13

12:50 47,6 13

12:53 46,4 13,12

12:55 46,3 13,18

12:57 46,1 13,21

12:59 46,5 13,11

Mean Temperature: 46,85 °C

File : 2015_169_46163_as_Module_On_address_g.cev
07 T T

T
6/18/2015 12:49 PM ——e—

06 |- : ; : ; 1

s Peak Power = 0,44 \Watts

7 T L SO S S S OO

Current(a)

Yoltage (V)

Pout Vm xIm 16.1121845 x 0.5856324
n= = PP Y PP — X 100 =13 %

Pin ExA 945.4x 0,0768

536




File : 2015_169_46227_a8_Module_On_aAddress_B.csv

07 T

0 b R
0.5 e : e
Y R

[ ] R

Current(a)

QL e

T
£/15/2015 1250 PV —=—

23
Woltage (V)

Pout _ Vmpp x Impp
Pin ExA

_ 16.02714 x 0.5882009

X100 =13 %

944.2 x 0,0768

File ; 2015_169_46420_a8_Module_Cn_Address_S.csv

07

T
6/18/2015 12:53 PM ——e—

O e

0.4 foeee

Current(a)

02 b s

QL

Peak Power = 9,43 \Watts

Pout _ Vmpp x Impp _ 16.08899 x 0.5894852

10 15 20 25
Woltage (W)

Pin Ex A

x100=13,12 %

940.6 x 0,0768

File : 2015_169_46548_a8_Module_On_Address_9.csv

0.7 .

T T
6/18/2015 12:55 PM ——

0e -

05 -

Current(s)

0.z

[

L PeskPower =9.4Matts N

10 15 20 25
Yoltage 4

16.576067 x 0.5753581

n= Pout _ Vmpp x Impp _

Pin ExA

x 100 = 13,18 %

942 x 0,0768

537



File : 2015_169_46677_a8_Module_On_Address_8.csv

0.7 T T T
6/18/2015 1257 PM —=—
0B b . _
Pea.k Power = 9.54 Wa.tts
0.5 : 4
S 4l i 4
5 i
g oaf ‘- .
D 1 I 1
u} 5 10 15 20 25
Yoltaged)
Pout _ Vmpp x Impp _ 16.32093 x 0.5843481
n=——= = x 100 = 13,21 %
Pin ExA 940.1 x 0,0768
File : 2015_169_46741_a3_Module_On_address_S.cav
0.7 T T T T
: : 6/18/2015 1258 P
0'6 B N N : T
Peak Power = 9,51 Watfs
3 4l ]
I i
g D.3 —. -
0.z -
u] 1 I 1
u] 5 10 15 20 25
Yoltage(v)
_ Pout _ Vmpp x Impp _ 16.0967216 x 0.59076947 _
== = x 100 =13,11 %
Pin ExA 944.2 x 0,0768

538



Module 3
Date: 18/6/2015 — Noon Measurement
Temperature Ambient: 36 °C

Speed 1

Time PM

Panel Temperature °C

Efficiency %

12:50 53

12,35

12:51 53,1

12,37

12:54 53,5

12,4

12:58 52,9

12,4

13:00 52

12,42

13:01 52,2

12,44

Mean Temperature: 52,78 °C

File : 2015_169_46241_a2_Module_On_Address_3.cov

0.7 T T T T

05 ; : : Feak Power =8.27 Walts

Currentis,)

T T T
6{"18,-"2015 12:30 PM ==

Oudh e oo b N

u] 2 4 ] 8 10 1z
Yaltage )

n= Pout _ Vmpp x Impp _ 14.983403 x 0.552241

Pin ExA 943.9x 0,0709

539

18 20

x100=12,35%




07

File : 2015_168_46312_a3_Module_On_address_3.csv

T T T T T T T
6/18/2015 12:51 PM —=—

G F

04 -

Currentis)

0.2 -

Peak Power = 8,27 Watts d ! |

Pout _ Vmpp x Impp _ 14.9138212 x 0.55480963

2 4 G g 10 12 14 16 1e 20

Woltage v

Pin

0.7

x100=12,37 %

ExA 942.5 x 0,0709

File : 2015_169_46454_a3_Module_On_address_3.cov

T T T T T T
6/18/2015 12:54 PM ——

0.6

0.5 oo

Current(s)

[ T P S

O R

i Peak Power = 829 Watts R

Pout _

2 4 5] g 10 12 14 15 12 20
Woltage (V)

Vmpp x Impp _ 14.9138212 x 0.5560939

Pin

07

x100=12,4 %

ExA 942.5 x 0,0709

File : 2015_169_46739_a3_Module_On_address_3.csv

T T T T T T T T T
. : : . : 6{18/2015 1258 PM —=—

Currentia)

e 'F‘ea!('PDwer';'B.SDWa:ttS' e N

2 4 5] g 10 12 14 16 13 20
Yoltage )

_ Pout _
n= =

Pin

Vmpp x Impp _ 15.0375233 x 0.552241
ExA 943.9x 0,0709

x100=12,4%

540



File : 2015_169_46210_a3_Module_On_aAddress_3.cav
0.7 T T T T T

05 | ek Power = 8:51 Wt hg

Current(a)

0 i i i i i i i i

T T T
£/18/2015 1:00 P —=—

0 2 4 5} 8 10 12 14 16 18
valtagev)

n= Pout _ Vmpp x Impp _ 14.944747 x 0.5560939
Pin ExA 943.5 x 0,0709

File : 2015_169_468281_a3_Module_On_address_3.csv
0.7 T T T T T

x100=12,42%

20

CLrrentis)

T T T
6/18/2015 1:01 PM —=—

05 b gk Pwer= .29 Watts N i

o SRS SUUUOUOUUONE SUSUSUUUUOS SO PRUOUOUS ISURRRUUUOURS SURUUPRIRURE U, YU JRPROR

0 i i i i i i i i
0 2 4 =] =] 10 12 14 16
Yaltage()

n= Pout _ Vmpp x Impp _ 14.90609 x 0.5560939

, x 100 = 12,44 %
Pin ExA 939.9 x 0,0709

541

20



Module 5

Date: 18/6/2015 — Noon Measurement

Temperature Ambient: 36 °C

Speed 1
Time PM Panel Temperature °C Efficiency %
12:49 60,7 11,87
12:50 60,3 11,86
12:51 60,5 11,86
12:54 60,2 11,9
12:55 60 11,89
12:56 59,7 11,92

Mean Temperature: 60,23 °C

File : 2015_160_46167_a5_Module_On_Address_S.csv

0.6 T

Current{a)

Peak Power = 8.42 Watts

T
6/18/2015 12:49 P —=—

n

Woltage ()

_ Pout _ Vmpp x Impp _ 16.8466644 x 0.503438354

Pin ExA

944.4 x 0,0756

542

25

x100=11,87%




File : 2015_169_46238_a5_Module_On_address_S.csv

0.6 T T
6/18/2015 12:30PM ——
05 : : 4
Peak Power = 0.47 Watts
04 b 4
z
503 il
3
0.2 - =
ST EEEE— 4
o | I 1
u] 5 10 15 25
Woltage ()
Pout _ Vmpp x Impp _ 16.8234711 x 0.503438354
n=——= = x 100 = 11,86 %
Pin ExA 944.2 x 0,0756
File : 2015_169_46310_a5_Module_On_address_S.csv
0.6 T T
6/18/2015 12:51 PM —=—
05 P . W : ._
Peak Power = 8,45 YWatts
o4 N
z
T A S ¥ i
3
0.2 - a
IR i
a i i i
a 5 10 15 20 25
Voltage V)
Pout _ Vmpp x Impp _ 16.3982449 x 0.5149969
n=——= = x 100 = 11,86 %
Pin ExA 942.3 x 0,0756
File : 2015_169_4A453_aS_Module_On_address_S.csv
0.6 T T T
; 6/18/2015 12:54 PM ——
05 k- . 4
Peak Power = 8,47 Watts
04 | =

Currentis)
o
w
T

n= Pout _ Vmpp x Impp _ 16.962635 x 0.4995855

Voltage(V)

Pin

x100=119%

ExA 942 x 0,0756

543



0.6

File : 2015_169_46524_aS_Module_On_address_S.csv

0s k-

04 -

Currentis)
o
(%)
T

T
6/18/2015 12:55 PM —=—

Peak Power = 8,48 Watts

02 4
o1k 4
u]
u} 5 10 15 25
Yoltage &)
Pout _ Vmpp x Impp _ 16.9780979 x 0.4995855
n=——= = x 100 = 11,89 %
Pin ExA 942.8 x 0,0756
File : 2015_169_46596_a5_Module_On_Address_S.csv
0.6 T T T
. 6/18/2015 1256 PM ——
Peak Power = 8.50 Watts
0.4 - : -
I : :
3 |
D.2 —. -
u] 1 I 1
u] 5 10 15 23
Yoltage(v)
Pout Vm xIm 16.9703674 x 0.5008698
=—— = -TPP R TIP - x 100 = 11,92 %
Pin ExA 942.5x 0,0756

544



Module 4

Date: 18/6/2015 — Noon Measurement

Temperature Ambient: 36 °C

Speed 2
Time PM Panel Temperature °C Efficiency %
13:09 53,7 1,46
13:10 53,6 1,43
13:11 52,9 1,47
13:13 52,4 1,47
13:15 52,6 1,5
13:15 52,7 1,48

Mean Temperature: 52,98 °C

File : 2015_169_47357_a4_Module_On_Address_4g.cav

0.23 T

[

Current(a)

Ol i

Peak Power = 0.92 Watts

T T
6f18/_2015 1:09PM ——

Yaoltage ()

n

_ Pout _ Vmpp x Impp _ 8.798304 x 0.1040268

Pin ExA 934.6 x 0,0671

X 100 = 1,46 %

545

16




File : 2015_169_47427_a4_Module_On_Address_4.csv

0.25 T T T T T T
: : 6..-"18,-’_2015 1:10 P_IVI ——

0.2 B
@0.15........;.......;.... 4
5

| Peak Power = 0,50 Watts
0.05 A
o] 1 1 1 1 1 1
u] 2 4 5] g 10 1z 14 16
Woltage (V)
Pout _ Vmpp x Impp _ 9.022514 x 0.100173958
n=——= = x100=1,43%
Pin ExA 933.9x0,0671
File : 2015_169_47497 _a4_Module_On_aAddress_4.csv
0.25 T T T T T T T
: : : : 6/18/2015 1:11 PM ==

0.z B
= 0.15 7
€
[
= : : .

[ 0.1 e 'PEa'k Piwier = 0,92 Watts -

0 i i i i i

0 2 4 5] 2 10 12 14 16

Yoltage )

n= Pout _ Vmpp x Impp _ 8.736453 x 0.105311081
Pin ExA 931.1x 0,0671

x100=1,47 %

File : 2015_169_47601_a4_Module_On_Address_4.cov
0.25 . .

T T T T
: : 6/18/2015 1:13 PM ===

0.z

0.13

Current(a)

0.1 Peak Power = 0,92 Watts!

u] 2 4 & 2 10 12 14 16
voltage()

n= Pout _ Vmpp x Impp _ 8.427198 x 0.109163925
Pin ExA 9299 x 0,0671

x100=1,47 %

546



File : 2015_169_47706_ad_Module_On_address_4.0sv
0.25

T T T T T
6/18/2015 1115 PM ——

0.2

0.15

Current(a)

0.l ~Pedk Power = 0004 Watks

005 b

u] 2 4 & g 10 12 14 16
Yoltage (')

n= Pout _ Vmpp x Impp _ 8.666871 x 0.107879646
Pin ExA 931.1 x 0,0671

x100=1,5%

File : 2015_169_477538_a4_Module_On_Address_4.csv
0.25 T T

T T T T T
6/18/2015 1:15 PM —=—

0.2

015

Current(a)

0l U Posk Power £0.03 Wt

a i i i i i

a 2 4 5] g 10 12 14
Yoltaged

n= Pout _ Vmpp x Impp _ 8.666871 x 0.107879646
Pin ExA 931.1x 0,0671

x 100 =1,48 %

547

16



Module 8

Date: 18/6/2015 — Noon Measurement

Temperature Ambient: 36 °C

Speed 2

Time PM

Panel Temperature °C

Efficiency %

13:09

45,3

13,22

13:10

45,3

13,23

13:11

45,4

13,18

13:13

46,7

13,15

13:14

47,2

13,11

13:15

48

13,04

Mean Temperature: 46,31 °C

File : 2015_169_47369_a8_Module_On_address_8S.cav

07 T

Current()

Peak Power = 9.49 Watts :

T
6/18/2015 1:09 PM ——=—

O N

U OSSO SRRSO SO, S SO

Yoltage (W)

Pin ExA

n= Pout _ Vmpp x Impp _ 16.174036 x 0.5869166

934.6 x 0,0768

548

25

x 100 = 13,22 %




0.7

File : 2015_189_47434_a8_Module_On_address_8.csv

Current(a)

I I 6;"18;’201% L10PM ==
O O SO ompepeperpeee : _
0s b - PeskPower=9.50Watts N
0.1 F =

1 I 1

Pout _ Vmpp x Impp _ 16.5528717 x 0.574073851

Voltage vy

Pin

0.7

X 100 = 13,23 %

ExA 934.6 x 0,0768

File : 2015_169_47492_a2_Module_On_address_2.cov

T T T T
: : 6/18/2015 1:11PM ——

Current()

. PEEk Power =042 0WEtMs N

n=

Pout _ Vmpp x Impp _ 16.6379185 x 0.566368163

Yoltage (V)

Pin

0.7

x 100 = 13,18 %

ExA 930.6 x 0,0768

File : 2015_169_47627_aB_Module_On_address_S.cav

Current(a)

f I ﬁflﬂ,-?l]lé 1:13 Pl =
05+ Pe.;ak Power = 9.38 w;tts 4
0.4 8
0.1 F .
1 I 1

n= Pout _ Vmpp x Impp _ 16.5219479 x 0.5676524

Woltage(v?

Pin

x 100 =13,15%

ExA 928.2x0,0768

549



07

Filz : 2015_169_47692_a8_Module_On_address_8.csv

T T T T
: : 6/18/2015 1:14 PM ——

Current(a)

_Peak Power = 9,38 Watts

Pout _

Yoltage ()

Vmpp x Impp _ 16.2668114 x 0.5766424

n=—
Pin

0.7

x 100 =13,11 %

ExA 931.3x0,0768

Filz ; 2015_169_ 47757 _a8_Module_On_sddress_S.csv

23

T T T T
: : 6[18[2015_ LIS PM ==

R SR

Current(a)

.. PeakPower =032 Watts N

S 6Ot OO PR PO

B3

_ Pout _

voltage()

Vmpp x Impp _ 16.4214382 x 0.5676524

Pin

x 100 = 13,04 %

ExA 930.1x 0,0768

550

29



Module 3

Date: 18/6/2015 — Noon Measurement

Temperature Ambient: 36 °C

Speed 2
Time PM Panel Temperature °C Efficiency %
13:10 51,7 12,5
13:11 51,1 12,45
13:14 51 12,53
13:15 51 12,51
13:21 51,2 12,55
13:25 51,1 12,58

Mean Temperature: 51,18 °C

File : 2015_169_47447 _a3_Module_On_address_3.cav

20

0.7 T T T T T T T
: : 6/18/2015 1:10 Pl —=—
06 : : : B
D5 oo P PR s DB W
T S PR PRI u
=
o}
= : : : : : : :
0.2 - —
a i i i i i i i i
1] 2 4 =] 10 1z 14 15 18
Woltage(vy

n= Pout _ Vmpp x Impp _ 14.9911346 x 0.552241

Pin ExA

934.4 x 0,0709

551

x100=12,5%




File : 2015_159_47518_a3_ Maodule_On_address_3.csv

D ? T T T T T T T T T
L : : : : : : 6/18/2015 1:11FM ——
06 : : :

05 e S R RS S 'P’eak'F’oWer'%'H.ESWaﬁS R

Current()

0 i i i i i i i i i
a 2 4 5] g 10 1z 14 16 12 20
Yoltagey)

Pout _ Vmpp x Impp _ 14.9911346 x 0.552241
Pin ExA 934.4 x 0,0709

x 100 =12,45%

File : 2015_165_47660_s32_Module_On_address_3.csv

ny T T T T T T T T T
: : : : : : 5/18/2015 1:14 PM —=—

U5 oo ok Bar = BT WAt ey

T e o NE e

Currentia)

0 i i i i i i i i i
u] 2 4 g g 10 12 14 16 18 20
Yoltage (V)

Pout _ Vmpp x Impp _ 15.014329 x 0.5509568
Pin ExA 930.8 x 0,0709

n=

x100=12,53 %

File : 2015_169_47731_a2_Module_On_address_3.csv
0.7 T T T T

T T T
_ £/18/2015 1:15 PM ——

R S R EIT IR PR LRSIt AERLR = S =P UyE STV ap o FETPIRTTEN., ICREIRE IPRE

04 ; : ; : : : : §

Currentis)

Bir : : : : : : : i

0 i i i i i i i i i
u} 2 4 5] g8 10 12 14 16 18 20
Voltage ()

n= Pout _ Vmpp x Impp _ 15.0452547 x 0.547103941
Pin ExA 927.5 x 0,0709

x 100 =12,51 %

552



n=

n

Currentia)

Current(a)

07

File : 2015_159_438087 _a=_Maodule_On_address_3.csv

T T T T
- 6/18/2015 1:21 PM ——

0.6

S

o3k

02 -

e 'Peak_F'ower ::8.’23Wat_ts R

Pout _ Vmpp x Impp _ 14.90609 x 0.552241

10 12 14 16 1= 20
Woltage ()

Pin

0.7

ExA

x 100 =12,55 %

924.2 x 0,0709

File : 2015_169_42301_a3_Module_On_Address_3.csv

0.6

T T T T T T
: : 6/18/2015 1:25 PM ——

os -

04

03k

e Pogk Power =BT Waths o R

_ Pout _ Vmpp x Impp _ 14.90609 x 0.5509568

=] 10 1z 14 16 13
valtage ()

Pin

ExA

x 100 = 12,58 %

919.9 x 0,0709

553

20



Module 5

Date: 18/6/2015 — Noon Measurement

Temperature Ambient: 36 °C

Speed 2

Time PM Panel Temperature °C

Efficiency %

13:09

59,3

11,92

13:10

59,2

11,92

13:11

58,5

11,91

13:14

58

11,96

13:15

58

11,95

13:16

57,9

11,96

Mean Temperature: 58,48 °C

File : 2015_169_47372_a5S_Module_On_aAddress_S.csv

0.6 T T

Current(a)

Peak Power = 8,42 \Watts

T
6/18/2015 1:09 PM —e—

15
Yoltage (V)

Pin ExA

n= Pout _ Vmpp x Impp _ 16.7229633 x 0.503438354

933.9x0,0756

554

25

x 100 = 11,92 %




File ; 2015_169 47444 a5 _Module_Cn_Address_S.csv
0.6 T T

T
6/18/2015 1:10 FM ——

Peak Power = 8,42 YWatts

Current(s)
o
oy
T

Woltage)

Pout _ Vmpp x Impp _ 17.0244865 x 0.494448364
Pin ExA 934.2 x 0,0756

x100=11,92 %

File : 2015_169_47515_aS_Module_On_Address_S.cov
0.6 T T

T
6/18/2015 1:11PM —=—

Peak Power = 8,39 Watts

Current(s)
o
o
T

25
Waltage ()

Pout _ Vmpp x Impp _ 16.9780979 x 0.494448364

Current(sy

, x 100 =11,91 %
Pin ExA 931.8 x 0,0756
File : 2015_169_47658_aS_Module_On_aAddress_S.cav
0.6 T T T
: 6/18/2015 1114 PM —=—
0s b -
Peak Power = 8.42 Watts
04 - R i —
[ ] - -
0z - -
01 =
o | 1 1
a 5 1n 15 20 23

Woltagedy

n= Pout _ Vmpp x Impp _ 17.1249943 x 0.491879821
Pin ExA 930.8 x 0,0756

x 100 = 11,96 %

555



File : 2015_169_47730_a5_Module_On_address_S.cav

0.6 T T T T
: : B/18/2015 1:15 PM ——
D.S = —
Peak Power = 5,39 fatts
04 - -
2 f
5 o3f- i -
5 N
o :
D.2 = —
o1 ._
0 i i i
u] 3 10 15 20 23

n= Pout _ Vmpp x Impp _ 17.0940685 x 0.49059552

Yoltage ()

Pin

0.6

ExA 928.2x0,0756

File : 2015_169_47802_a5_Module_Cn_address_S.csv

x 100 =11,95%

Feak Power = 8,39 \Watts

Current(a)
o
[i%)
T

T
6/18/2015 1:16 PM ——

Yoltage ()

n= Pout _ Vmpp x Impp _ 17.04768 x 0.491879821

Pin

ExA 927.3x0,0756

556

20

25

x 100 = 11,96 %



Module 4
Date: 18/6/2015 — Noon Measurement
Temperature Ambient: 36 °C

Speed 3

Time PM Panel Temperature °C Efficiency %

13:32 51,3 1,5

13:33 51,5 1,49

13:34 51,7 1,58

13:37 50,7 1,61

13:38 50,9 1,62

13:39 50,5 1,62

Mean Temperature: 51,1 °C

File : 2015_169_42757_a4_Module_On_aAddress_4.csv
0.25 T T

T T T T T
: : 6/18/2015 1:32 PM —=—

Current(s)

=) R O SRS USSR SOROSORROE SRR SO

Yoltage (W)

_ Pout _ Vmpp x Impp _ 9.231261 x 0.100173958

n=— x100=1,5%

Pin ExA 917.5x 0,0671

557




File : 2015_169_49792_a4_Module_On_address_4.cov

0.25 T T T T T T T
£/18/2015 1:33 PM ——
02 B
= 015 b
3 : ; :
D‘l . Peakpower : Dlgz Watm T . -
Y = AU SO USROS IOISUU SUSTSRE N 4
0 i i i i i i
u] 2 4 & =] hin} 12 14 16
Yaltage )
Pout _ Vmpp x Impp _ 8.875618 x 0.1040268
n=——= = x100=1,49 %
Pin ExA 920.8 x 0,0671
File : 2015_169_49361_a4_Module_On_Address_4.cav
0.23

Current{A)

T T
6/18/2015 1:34 PM ——

n= Pout _ Vmpp x Impp _ 8.952931 x 0.107879646

16
Yaltage )

, x 100 =1,58 %
Pin ExA 915.1 x 0,0671
File : 2015_169_49036_a4_Module_On_Address_4.cav
0.25 T T T T T T T
: : : : 6/18/2015 1:37 PM —=—
02 B
T A S j
5
i 01+ -
0.05 b
u]
u} 16
Yaltage )
Pout _ Vmpp x Impp _ 8.860155 x 0.11173249
n=——= = x100=1,61%
Pin ExA 913.9x0,0671

558



File : 2015_169_49105_a<4_Module_On_address_4.csy

0.25 T T T T T T
: : : : 6/18/2015 1:38 PM ——
0.2 -
-~ 015 b
&
c
2 : : : ;
2 D.l = e Peak PDWEI’E = B.ggwattB T -
0.05 b
0 ] ] ] ] 1 ]
u] 2 4 G 2 10 1z 14 16
Woltage (W)

n= Pout _ Vmpp x Impp _ 8.821498 x 0.11173249
Pin ExA 909.4 x 0,0671

x100=1,62 %

File : 2015_169_49141_ a4 Module_On_Address_4.csv
0.25 . .

T T T T T
- - 6/18/2015 1:39 PM —=—

0.z

015

Currentis)

Pesk Power =0.99Watts

S OO SRS ST SSROROU SONSSRORIS SRR S

o i i i i i

0 z 4 =} g 1 12 14
Yoltage ()

_ Pout _ Vmpp x Impp _ 8.38081 x 0.1181539
Pin ExA 909.6 x 0,0671

x 100 =1,62 %

559



Module 8

Date: 18/6/2015 — Noon Measurement

Temperature Ambient: 36 °C

Speed 3

Time PM Panel Temperature °C

Efficiency %

13:32

51,3

12,94

13:33

51,6

13

13:34

51,8

12,97

13:36

51,7

13

13:37

51,4

13,03

13:38

51,7

12,98

Mean Temperature: 51,58 °C

File : 2015_169_48734_a2_Module_On_aAddress_S.csv

07 T

Current(s)

T
£,/12/2015 1:32 PM —e—

D e N

Yoltage(y)

Pin ExA

n= Pout _ Vmpp x Impp _ 16.382782 x 0.5573782

918.7 x 0,0768

25

x 100 =12,94 %

560




File : 2015_169_48793_a2_Module_On_aAddress_2.csv

07 T T T

Current(a)

003 L

T
6/18/2015 1:33 PM —=—

as b i PeakPower =919 Watts N Lo

Woltage(v)

_ Pout _ Vmpp x Impp _ 16.2204227 x 0.56636816
Pin Ex A 920.1 x 0,0768

n

File ; 2015_169_48863_aS_Module_On_address_S.csv

20

25

x 100 =13 %

0.7 T T

0 F R EEES T -

0.4 -

Currentia)

T
6/18/2015 1:34 PM ——

05 | Pedk Power = 84T Watts N

Valtage )

Pout _ Vmpp x Impp _ 16.4137077 x 0.55480963
Pin ExA 913.9x0,0768

n=

File : 2015_169_48992_a2_Module_on_address_S.csv

20

23

x100=12,97 %

0.7 T T T

Currertis)

T
6/18/2015 1:36 PM ——

D5 foeeereee e Pk POWBE = 1 A - - N oo

Yoltage &)

n= Pout _ Vmpp x Impp _ 16.2977371 x 0.5586625
Pin ExA 911.8 x 0,0768

561

20

23

x 100 =13 %



0.7

File : 2015_169_49057_a8_Module_On_Address_8.csv

T T T T
: : 6/18/2015 1:37 Pt —=—

Current{a)

S O SRR, SRR O

e Paak Power = Q4 atE N

_ Pout _

Yoltage ()

Vmpp x Impp _ 16.4678268 x 0.55480963

Pin

0.7

x 100 = 13,03 %

ExA 912.9x0,0768

File : 2015_169_49121_a2_Module_On_Address_S.csv

T T T
6/18/2015 1:38 PM ——

CLIrrEnt(a)

0.4 -

0.3 - ._

i i
1 | 1

- -PeakPawer =9.D?-Wat:t5-- R N S USRPRST

_ Pout _

Woltage(y)

Vmpp x Impp _ 16.1663036 x 0.561231

Pin

x 100 =12,98 %

ExA 909.4 x 0,0768

562



Module 3

Date: 18/6/2015 — Noon Measurement

Temperature Ambient: 36 °C

Speed 3

Time PM

Panel Temperature °C

Efficiency %

13:33

50,1

12,63

13:34

50,2

12,64

13:37

50,1

12,61

13:38

49,7

12,67

13:48

49

12,66

13:51

48,9

12,6

Mean Temperature: 49,66 °C

File : 2015_169_48311_a3_Module_On_address_3.csv

0.7 T

0.6

Currentia)

T
6/18/2015 1:33 PM ——

sk POwWer = BLod Waths N

n= Pout _ Vmpp x Impp _

10 15
Woltage )

15.161225 x 0.543251

Pin ExA

920.1 x 0,0709

563

20

x 100 =12,63 %

25




0.6

File @ 2015_169_48882_a3_Module_On_address_3.cav

Current(a)
o
o
T

T
£/18/2015 1:34 PM —=—

Peak Power = 8.20 Watts |

Pout _ Vmpp x Impp _ 15.1303 x 0.5419668

25
Woltage(y

Pin

0.6

x 100 = 12,64 %

ExA 914.4 x 0,0709

File : 2015_169_49025_a3_Module_On_Address_3.csv

05 -

Currenta)
o
[}
T

0z

01

T
6/18/2015 137 PM —e—

" Peak Power =817 Watts |

Pout _ Vmpp x Impp _ 15.3699722 x 0.531692564

25
Yaltage ()

x 100 = 12,61 %

T
6/18/2015 1:38 PM —=—

25

n=
Pin ExA 913.7 x 0,0709
File : 2015_169_49096_s3_Module_On_Address_3.cav
0.6 T
B3 “Padk Power = 817 Watts
0.4
z
g TRl .
3
0.2
01
0 1 1
u} =1 10
Yoltage ()
_ Pout _ Vmpp x Impp _ 15.1921511 x 0.538113952
Pin ExA 909.1 x 0,0709

x 100 = 12,67 %

564



0.6

File : 2015_169_49732_a3_Module_On_aAddress_3.csv

Current(a)

Peak Power = 5.06 Watts '

T
6/18/2015 1:48 PM —=—

10
Yoltage(v)

Pout _ Vmpp x Impp _ 15.30039 x 0.5265554

n=—
Pin

0.6

ExA

897.9x0,0709

25

X 100 = 12,66 %

File : 2015_169_492851_a3_Module_On_address_3.csv

Currertiay

T
6/18/2015 1:51 PM ==

Peak Power = 8,05 Watts

n= Pout _ Vmpp x Impp _ 15.223075 x 0.529123962

1n
Yaltage (W)

Pin

ExA

901.7 x 0,0709

x100=12,6 %

565

29



Module 5
Date: 18/6/2015 — Noon Measurement

Temperature Ambient: 36 °C

Speed 3
Time PM Panel Temperature °C Efficiency %
13:33 55,4 12,1
13:34 54,9 12,15
13:37 54,2 12,15
13:38 54,5 12,13
13:39 54,6 12,14
13:41 54,5 12,11

Mean Temperature: 54,68 °C

File : 2015_169_48809_aS_Module_On_address_S.csv
0.6 T T

T
6/18/2015 1:33 PM —=—

: Peak Power = 8,42 \Watts :

Current(a)

Yoltage (V)

n= Pout _ Vmpp x Impp _ 16.9007835 x 0.4983012
Pin ExA 920.3 x 0,0756

x100=12,1%

566




File : 2015_159_43851_a5_Maodule_On_address_5.csv

0.6 T T T
6;’18;"2015_ 134 PM ——
Peak Power = 8.40/Watts
= ;
B 03 -
3 E
02 .
ol ]
o 1 I 1
a 5 10 15 20 25
Yoltagey)
_ Pout _ Vmpp x Impp _ 17.3028164 x 0.4854584 _
n=——= = x100=12,15%
Pin ExA 913.9x 0,0756
File : 2015_169_49023_a5_Module_On_Address_S.csv
0.6 T T T
: : 6{18/2015_ 1:37 PM ——=—
Peak Power = 8,40 Watts
0.4 - : : 4
= :
0.1k -
u] 1 I 1
u] 5 10 15 20 25
Yoltage(v)
_ Pout _ Vmpp x Impp _ 16.99356 x 0.494448364 _
n=——= = x100=12,15%
Pin ExA 914.4 x 0,0756
File : 2015_169_49095_35_Module_On_Address_S.csv
0.6 T T T T
6/18/2015_ 1:38 P ———
03 : : —
Peak Power = 8.34 Watts
= :
@ 03 -
a3 :
ol |
o 1 I 1
a 5 10 15 20 25
Yoltage (W)
Pout _ Vmpp x Impp _ 17.225502 x 0.484174132
=—= = x 100=12,13 %
Pin ExA 909.1 x 0,0756

567



n=

n

Current(a)

Current(a)

06

File : 2015_169_49166_a5_Module_On_address_S.csv

04

0.2 -

[afcl =

T T T

: 6/18/2015 1:39 PM —=—
EPeak Power = 8.33: Watts

i i i

Pout _ Vmpp x Impp _ 17.3955917 x 0.479037

Yaltage ()

Pin

0.6

x100=12,14 %

ExA 907.2 x 0,0756

File : 2015_169_49309_a5_Module_On_Address_S.cav

T T T T
: : 6;"18,-'2015 1:41 PM ==
I%—'eak Power = 8,31 Watts
0.4 -
02 4
a i i i

_ Pout _ Vmpp x Impp _ 17.1172619 x 0.4854584

Yaltage )

Pin

x100=12,11 %

ExA 907.5 x 0,0756

568



Module 4

Date: 18/6/2015 — Afternoon Measurement

Temperature Ambient: 32 °C

Fan OFF

Time PM

Panel Temperature °C

Efficiency %

16:10

43,3

2,17

16:11

42,6

2,17

16:12

44,4

2,05

16:15

424

2,08

16:15

42,8

2,12

16:16

44,4

2

Mean Temperature: 43,31 °C

File : 2015_169_53256_a4_Module_On_asddress_4.cav

0.2 T

016 S

Current(a)

D04 |

0.02 -

: Pieak Power = 0.85 Watts

T T
£/18/2015 4:10 M —=—

n= Pout _ Vmpp x Impp _ 8.705527 x 0.09760539

Yoltage ()

Pin ExA

582.2x0,0671

x100=2,17%

569




0.z

Filz : 2015_169_58291_a4_Module_On_address_4.cov

0.18

0.16

0.14

0.1z
0.1

Current(a)

0.06 -

004 |

0.0z -

OOE bt

T T
En,lef_?DlS 4:11PM ——

. Peak Power = 0,85 Watts

Pout _

2 4 =1 a2 10 12 14 15
Yoltage(y)

Vmpp x Impp _ 8.450392 x 0.100173958

Pin

0,18

x 100 =2,17 %

ExA 581.8 x 0,0671

File : 2015_169_58343_a4_Module_On_address_d.cav

DI oo

0.1z

Current(s)

= e

OO e

(AT B SRR

008 et

T T T T T T
6/18/2015 4:12 P —=—

o Peak Power = ELB0 WAMS i o]

n=

Pout _

2 4 3] =] 10 12 14 15
Woltage(y)

Vmpp x Impp _ 8.922006 x 0.09118398

Pin

0.18

x 100 =2,05 %

ExA 580.1 x 0,0671

File : 2015_169_53500_a4_Module_On_address_4.cav

Current(s)

! ! ! D 6/18/2015 415 PN ——
016 e
01F .
008 | i
006 b i
0.04 [ 8
DOZF
] ; i

n= Pout _ Vmpp x Impp _ 9.2003355 x 0.08733114

2 4 5] g 10 12 14 16
Yoltage ()

Pin

x 100 = 2,08 %

ExA 571x0,0671

570



File : 2015_169_52552_a4_Module_On_address_4.cav
0.18

T T T T T
- - - £/18/2015 4:15 PM ——
0.16

z f f f : f f f

=

[ . . . .

5 0.0se - cot Peaak-Power = 0,81 Watks Ty -

a . T T
0.06 b
0.04 - b
0.0z - b

0 i i i i i
] 2 4 ] g 10 1z 14 1a
Yoltage (W)

Pout _ Vmpp x Impp _ 8.983857 x 0.0898997039
Pin ExA 569.4 x 0,0671

x100=2,12%

File : 2015_169_58605_a4_Module_On_address_4.csv

0.18 T T T T T T T
1 : : : : 6/18/2015 4:16 PM —=—

0.14 —

0.1z —
5 : : : :
% D8 i Feak Power = 0,76 Watts ™% .
S : : : : :

002 - T

0 i i i i i

u] 2 4 4] 2 10 1z 14 16
Yoltage )

n= Pout _ Vmpp x Impp _ 8.133406 x 0.09375255
Pin ExA 564.6 x 0,0671

x100=2%

571



Module 8
Date: 18/6/2015 — Afternoon Measurement
Temperature Ambient: 32 °C

Fan OFF

Time PM Panel Temperature °C Efficiency %

16:10 44,7 2,9

16:11 44,6 2,9

16:12 45,2 2,89

16:14 45 2,89

16:15 44,8 2,85

16:16 44,9 2,87

Mean Temperature: 44,86 °C

File : 2015_169_58232_aS_Module_On_address_S.csv
0.09 T T

T
_ 6/18/2015 4:10 PV —e—
Y I

0.06 Peak Power = 1,30 Watts B

Current(a)

DOLE

u] 5 jin} 15 20 25
Yoltage ()

_ Pout _ Vmpp xImpp _ 19.436676 x 0.0667826 _
n= = = x100=2,9%

Pin ExA 583 x0,0768

572




0.02

File : 2015_169_58296_a8_Module_Cn_address_8.cav

0.05 -

0.04 -

Currentis)

0.03 -

0.02 -

T T
| B/18/2015 4111 PM ——

- -f--F’eak-Power =:-1.3E}Watt5-- T

Pout

] 5 10 15 20 25
Yoltage (V)

_ Vmpp x Impp _ 19.4753323 x 0.06678264

Pin

0.09

x100=2,9 %

ExA 581.8 x 0,0768

File : 2015_169_58361_a8_Module_On_Address_8.csv

0.03

Current{a)

bos L ek —tsewas Y

T
6/18/2015 4:12 PM —=—

Pout

Yoltage )

_ Vmpp x Impp _ 19.3207054 x 0.06678264

Pin

0.09

x 100 =2,89 %

ExA 580.1x 0,0768

File : 2015_169_58489_a8_Maodule_On_address_8.csv

Currentis)

! ! I 6/18/2015 4:14 FM —e—
0.08 B SRS
0.06 = PeakPoweré:l.z? wiatts
0.0s |- : .
0.04 |- .
O3 koo |
D 1 | 1

_ Pout

_ Vmpp x Impp _ 19.3284359 x 0.06549836

woltage()

Pin

x100=2,89 %

ExA 571.5x0,0768

573



File : 2015_169_53554_aS_Module_On_address_S.csv
0.09 T T

T
6/18,/2015 4115 PM =

0.07

004 —

Current()

Yoltage ()

Pout _ Vmpp x Impp _ 19.475332 x 0.06421407
Pin ExA 569.1 x 0,0768

n= x 100 =2,85%

File : 2015_169_S52612_a2_Module_On_Address_S.csv

0.09 . .

T
6/18/2015 4:16 PM ——

0.07

Currentia)

waltaged

n= Pout _ Vmpp x Impp _ 19.35163 x 0.06421407
Pin ExA 562.5x0,0768

x 100 =2,87 %

574



Module 3
Date: 18/6/2015 — Afternoon Measurement
Temperature Ambient: 32 °C

Fan OFF

Time PM Panel Temperature °C

Efficiency %

16:10 47,1

12,07

16:11 47,1

12,05

16:13 47,6

11,98

16:20 46,6

11,98

16:21 46,4

11,95

16:22 46,2

12

Mean Temperature: 46,83 °C

File : 2015_169_58239_a3_Module_On_address_3.csv

0.4 T T T T T T

0.35 —

0.25 -

Current(a)

T T T
6/18/2015 4:10 PM —=—

0 2 4 5] g 10 12 14
Yoltage ()

_ Pout _ Vmpp x Impp _ 15.5477934 x 0.321070373

16

15 20

n= x 100 = 12,07 %

Pin ExA 582.7 x 0,0709

575




File : 2015_169_58310_a3_Module_On_address_3.cav

D-4 T T T T T T T
6/18/2015 4:11 PM ——
s i S 4
Peak Power = 4,97 \Watts
z
g = S S A .
5 _ _
045 b 4
PP SR SR i
0 i i i i i i i
u] 2 4 8 10 1z 14 16 13 20
Yoltage ()
_ Pout _ Vmpp x Impp _ 15.6096449 x 0.3185018 _
n=——= = x 100 = 12,05 %
Pin ExA 581.5 x 0,0709
File : 2015_169_52322_a3_Module_On_Address_3.cov
0,35 .
Peak Power = 4.92 Watts
025 b : .
Z 02t
3 0ist
0 i i | i
o 2 4 g 10 12 14 16 18 20
Yoltage (V)
Pout _ Vmpp x Impp _ 15.5168686 x 0.31721752
n=——= = x 100 = 11,98 %
Pin ExA 578.9x 0,0709
File : 2015_169 52309_s3_Moduls_On_asddress_3.csv
0.35 T T T T T T T
—— : B/18/2015 4:20 Pl —=—
0.3 N N N
Peak Powet = 4,72 Watts
g 02 e
o
S ooaspoie
01
oos b
] i i i i i i
a 2 4 g8 10 1z 14
Yaltage (V)

n= Pout _ Vmpp x Impp _ 15.5709877 x 0.303090423

Pin

ExA

x 100 = 11,98 %
555.3 x 0,0709

576



033

File : 2015_169_58380_a3_Module_On_address_3.csv

T T T T T T T T T
: : : : : 6/18/2015 4:21 P —=—

025 b

Current{s)

= U S SN SOSOUOUSO S SOOI SORPRSRONS SOSOUOPRUOS SURPRRRUOS SRR

Peak Power. = 4,68 \Watts :

Pout

2 4 & a 10 12 14
Yoltage ()

Vmpp x Impp _ 15.4936743 x 0.301806152

Pin

0.35

x100=11,95%

ExA 552.4x 0,0709

File : 2015_169_58951_a3_Module_On_address_3.csv

Currentis)

T T T
6/18/2015 4:22 PM ——

F‘eak Powér =4.66 Watts

_ Pout _

2 4 G 3 10 12 14 16 13 20
Yaltage()

Vmpp x Impp _ 15.7720041 x 0.295384735

Pin

X100 =12 %

ExA 547.9x0,0709

577



Module 5
Date: 18/6/2015 — Afternoon Measurement

Temperature Ambient: 32 °C

Fan OFF
Time PM Panel Temperature °C Efficiency %
16:11 44,7 11,08
16:12 45,1 11,8
16:15 44,8 11,75
16:16 449 11,78
16:17 449 11,74
16:22 43,9 11,74

Mean Temperature: 44,71 °C

File : 2015_169_58308_a5_Module_On_address_S.csv

0.35 T T T T
: : £/18/2015 4:11 PM —=—
: ‘ Peak Power = 5,18 Watts :
Ly H H H
I Y —
=
=
L
0.05 - : B
] i i i
u] =1 10 15 20 25

Woltage ()

Pout Vm xIm 17.627533 x 0.294100463
n= Pout _ Vmpp x Impp _ x 100 = 11,8 %

Pin ExA 580.8 x 0,0756

578




File : 2015 _169_58380_a5_Module_On_address_5.csv
0.35 . .

T
6/’18,-’2015_ 4112 Pl =

© Peak Power = 5,16 \Watts

02

Current{a)

0,15

0.1

0.0os o

Woltage ()

n= Pout _ Vmpp x Impp _ 17.7666988 x 0.290247619
Pin ExA 578.4x 0,0756

x100=11,8 %

File : 2015_169_58523_a5_Module_On_Address_5.cav
0.35 T T

T
6/18/2015 4:15 PM —=—

025 - ,.Peak Povwer = S‘D? \atts

02

0,15

Current{a)

0.1

0.0os o

Woltage ()

_ Pout _ Vmpp x Impp _ 17.6352654 x 0.287679046
Pin ExA 570.8 x 0,0756

n

x100=11,75%

File : 2015_169_58595_a5_Module_On_aAddress_S.cav
0.35 T T

T
6/15/2015 4:16 PV —e—

oos b ,:F'eak Power = 5.03. Watts

CLFrent(s)

[T 1

[ SR

005 -

Voltage(v)

n= Pout _ Vmpp x Impp _ 17.55022 x 0.286394775
Pin ExA 564.6 x 0,0756

x100=11,78 %

579



File : 2015_169_58666_a5S_Module_On_address_S.csv

0.35 T T T
: : 6/16/2015 4:17 PM —=—
025 | PeakPower = 433 Watls N\
Z oz 4
S oSt .
0l g
o 1 I 1
0 5 10 15 20 25
Yoltage(y)
_ Pout _ Vmpp x Impp _ 17.8285484 x 0.279973358 _
n=——= = x 100 =11,74 %
Pin ExA 562 x 0,0756
File : 2015_169_52952_a5_Module_On_Address_S.csv
0.35 T T T T
: : 6/18/2015 4:22 PM —=—
0.3 ahas B
025 - < Peak Power = 4,86 Watts -
T o2b e i
5 i
g 0.15 —. . . -
0.1k . -
D.DS —. \ . -
u] 1 I 1
0 5 10 15 20 25
woltage(v)
_ Pout _ Vmpp x Impp _ 17.5038319 x 0.277404815 _
== = x100=11,74%
Pin ExA 547.2 x 0,0756

580



Module 4

Date: 18/6/2015 — Afternoon Measurement

Temperature Ambient: 32 °C

Speed 1
Time PM Panel Temperature °C Efficiency %
16:29 41,6 2,14
16:30 41,6 2,16
16:31 41,5 2,2
16:33 41,1 2,17
16:36 40,3 2,2
16:38 39,7 2,22

Mean Temperature: 40,96 °C

File : 2015_169_59366_a4_Module_On_Address_4.cov

0,18 T T T T

0.16

0.14

0.1z

@ 0.1 e
ful
2 : : : : : :
R S L L e
e ELL L T SIS e S o d
0 i i i i i i i
a 2 4 [} g8 10 12 14

T T
5,-"18;'_2015 4:29 P —=—

Yaltage )

n= Pout _ Vmpp x Impp _ 9.153947 x 0.0834782943

Pin ExA 527.6 x 0,0671

581

x100=2,14 %




File : 2015_169_59436_a4_Module_On_Address_4.csv
0.18 T T T

T T
6/18/2015 4:30 PM ===

014 —

012 —

0.1

Current(s)

oo Peak Power = 0.76 Watts
006 -
004

00z

0 i i i i
o 2 4 =1 a2 10 12 14 16
Woltage (W)

Pout _ Vmpp x Impp _ 8.628214 x 0.0886154249
Pin ExA 523.8 x 0,0671

x100=2,16 %

File : 2015_169_59428_ad_Module_On_address_4.cov
o.18 T T T T

T T T
© B/18/2015 4:31PM ——

0.14 -
o1z b
[

0.08 -

Current(s)

008 o

004 o

0oz -

i i i i i i i i
o 2 4 5] =] 10 12 14 16
Woltage (W)

Pout _ Vmpp x Impp _ 8914274 x 0.08604686
Pin ExA 521.4 x 0,0671

x100=2,2%

File : 2015_169_59627_a4_Module_On_address_4.csv
018 T T T T T

T T
6,.-*18,.-’_2015 433 PM ——

[ T T P

008

Current(a)

o VU ORI HOTSURRNNE SNOUURNRUI SYUNRNE SO

0 i i i i i i i
0 2 4 5} 8 10 12 14 16
Yoltage ()

n= Pout _ Vmpp x Impp _ 8.581825 x 0.08733114
Pin ExA 513.6 x 0,0671

x100=2,17%

582



0.18

File : 2015_169_59767 _a4_Module_On_Address_4.cev

0.16 1

0.14

012

0.1

Currentia)

Peak Power S 0,75 Watts

T T T
6/18/2015 4:36 PM ——

4 il 3
Woltage )

10 12 14

_ Pout
n=—
Pin

018

_ Vmpp x Impp _ 8.697796 x 0.08604686

ExA 506.2 x 0,0671

x100=2,2%

File : 2015_169_59839_a4_Module_On_address_4.csv

16

0.16 4

0,14

012

01

Current{s)

002 b

" Peak Power = 0.74 Watts

S OO UUROUOURSOUNS SUOPUOORTUUORY: VRSUOSSUSOONS SNSRIV SUSRUOTOROOS S SR

T T
£/18/2015 4:38 P —=—

4 & g
Woltage )

10 1z 14

n= Pout _ Vmpp x Impp _ 8.728722 x 0.08476258

Pin

ExA

495.7 x 0,0671

x100=2,22%

583

16



Module 8

Date: 18/6/2015 — Afternoon Measurement

Temperature Ambient: 32 °C

Speed 1

Time PM

Panel Temperature °C

Efficiency %

16:29

42,5

2,86

16:30

42,7

2,88

16:31

42,6

3

16:33

42,2

2,93

16:36

41,7

2,88

16:38

41,4

2,95

Mean Temperature: 42,18 °C

0.09

File : 2015_169_59377_aS_Module_On_Address_2.csv

D0 BB+

Current(a)

DL b oo

T
6/18,/2015 4:29 PM —=—

Poak Power = 1.16 Watts 1

10 13
valtage(v)

n= Pout _ Vmpp x Impp _ 18.7563133 x 0.06164551
Pin ExA

526.9x0,0768

584

20 25

x 100 =2,86 %




File : 2015_169_59441 a2 Module_On_Address_8.csv

0.09 , , :
: : Eu”leZDlS_ 4:30 PM —=—

0.08 S
0.07 B

— : Peak Power = 1,16 \Watts

O 1 R 4

=

E .

S o004 B

5]
0.03 .
0.0z - .
N ISR 4

u] 1 1 1

Woltageiy)

Pout _ Vmpp x Impp _ 18.89548 x 0.06164551
Pin ExA 524.1x0,0768

n= x 100 = 2,88 %

File : 2015_169_59505_a2_Module_On_address_S.cav
0.09 T T T

T
6/18/2015 4:31 M —=—

0.07

: Peak Power = 1,16 Watts

Current(a)

U2 oo e 4
LD | eeemrme e 4

Yoltage(v)

Pout _ Vmpp x Impp _ 18.8104343 x 0.06164551
Pin ExA 519.3 x 0,0768

x100=3%

File : 2015_169_59634_a2_Module_On_address_2.csv
0.08 T T

T
6/18/2015 4:33 PM ——

Peak Power = 1,15 Watts  §

Current(s)

T I OO SOOI SRS

Yoltage(v)

n= Pout _ Vmpp x Impp _ 19.4212132 x 0.05907695
Pin ExA 511 x 0,0768

x 100 =2,93 %

585



0.02

File : 2015_169_59762_a8_Module_On_Address_2.csv

0.07

0.06

Current(a)
o
o
o
T

Y er T AR S

T
6/18/2015 4:36 PM ——

_ PeakPower=1i2wats Y

10 15
Yoltage ()

Pout _ Vmpp x Impp _ 19.35163 x 0.0577926673

20

n=—
Pin

0.0s

ExA

505.5x0,0768

File : 2015_169_592391_a2_Module_On_Address_S.cav

25

x100=2,88 %

0.07

Current(s)

T
6/18/2015 4:38 PM —=—

Peak Power = 1,13 Watts ]

n= Pout _ Vmpp x Impp _ 19.050106 x 0.05907695

10 15
Yoltage (V)

20

Pin

ExA

497.1x 0,0768

586

X100 =2,95%

25



Module 3

Date: 18/6/2015 — Afternoon Measurement

Temperature Ambient: 32 °C

Speed 1

Time PM

Panel Temperature °C

Efficiency %

16:29

42,8

11,95

16:30

42,7

11,93

16:32

42,2

11,92

16:34

41,7

11,86

16:39

40,7

11,83

16:40

40,5

11,81

Mean Temperature: 41,76 °C

File : 2015_169_59384_a3_Module_On_address_3.csv

0,33 T

Currentis)

T T T
6/18/2015 4:23 PM ——

oasb oo PekPower=ddswatts N

=} 10
Yoltage )

12

14

n= Pout _ Vmpp x Impp _ 15.6560335 x 0.2851105
526.2 x 0,0709

Pin ExA

587

16

13 20

x100=11,95%




0.33

File : 2015_169_59455_a3_Module_On_address_3.csv

031

0,15 -

Currentis)

e ';Peak'PDWer'='4'.'42: Watts

T PP

T T T
6/18/2015 4:30 PM ——

003 |

_ Pout _

2 4 & 2 10 12 14 16
Woltage &)

Vmpp x Impp _ 16.0194073 x 0.2761205

Pin

0.35

ExA 522.6 x 0,0709

File : 2015_169_59526_a3_Module_On_address_3.cav

18

20

x100=11,93 %

0.3 et

Current(a)

Feak Power = 4,39 ilaths

02 bt

pasbooo

T T P PP PP

T T T
B/18/2015 4:32 PM —=—

Pout _

2 4 5] =] 10 12 14 16 18
Woltage (V)

n=—
Pin

0.3

Vmpp x Impp _ 15.8415861 x 0.277404815
ExA 519.3 x 0,0709

File : 2015_169_59668_a3_Module_Cn_aAddress_3.cav

20

x 100 = 11,92 %

T T P S

Current{h)

T T
15 4:34 PV ——

ook Power =4 o0iists N

_ Pout _

2 4 5} g 10 12 14 16
Yoltage(v)

Vmpp x Impp _ 16.1276474 x 0.265846282

x 100

Pin

ExA 510 x 0,0709

588

18

20

=11,86 %



File : 2015_169_59953_a3_Module_On_Address_3.csv

0.3 T T T T T T
1 =) lEl,-’ZDlS_ 4:39 PIVI_ ——
0.25 - [ S AR Sy 4
: Peak Power = 4,15 \Watts
0o 4
=
E 01 4
3
S5 T A 4
[N =] R S 4
o] | | | 1 1 1 1 1 1
o 2 4 1 a2 10 12 14 16 1e 20
Yaltage )
Pout _ Vmpp x Impp _ 16.2204227 x 0.255572021
n=——= = x 100 = 11,83 %
Pin ExA 494.5 x 0,0709
File : 2015_169_60024_a3_Module_On_aAddress_3.csv
0.2 T T T T T T T T
6/18/2015 4:40 Ph] =
nos b 4
‘Peak Power = 4,11 Watts
D2 foome it 4
z
@ 015_ .
3
0.1 B
003 - .
o i i i i i i i i i
o 2 4 5] g 10 12 14 16 18 20
Yaltage (W)
Pout _ Vmpp x Impp _ 16.0116768 x 0.2568563
=—= = x 100 = 11,81 %
Pin ExA 490.5 x 0,0709

589



Module 5

Date: 18/6/2015 — Afternoon Measurement

Temperature Ambient: 32 °C

Speed 1
Time PM Panel Temperature °C Efficiency %
16:30 43,3 11,63
16:32 42,9 11,57
16:34 42,9 11,58
16:35 42,7 11,54
16:36 42,1 11,53
16:43 41,1 11,46

Mean Temperature: 42,5 °C

File : 2015_169_59453_aS_Module_On_address_S.csv

0.3 :

T T
; 6/18/2015 430 PM ——

Currentia)

| Poak Power = 4,60 Watts

n= Pout _ Vmpp x Impp _ 18.00637 x 0.255572021

10 15
Yoltage(V)

25

Pin ExA

x 100 =11,63 %

522.9x0,0756

590




File : 2015_169_59524 _a5_Module_On_Address_5.csv

0.2 T T T T
: : £/18/2015 4:32 PM ——
¢ Pesk Power = 4.54 Watts
—
b i ;
@ T PP .
=
o H H
T T P 4
0.05 —
o 1 1 1

23
Voltage ()

n= Pout _ Vmpp x Impp _ 17.9367886 x 0.253003448
Pin ExA 518.8 x 0,0756

x 100 = 11,57 %

File : 2015_169_59667 _a5_Module_On_Address_S.cav
03 T T

T
6/18/2015 4:34 PM —=—

0.25 -

| Peak Power = 4,47 Watts

~

Z ; ; :

=T P R 4
=

Yoltage )

_ Pout _ Vmpp x Impp _ 18.0141029 x 0.24786633
Pin ExA 510.5x 0,0756

n

x 100 =11,58 %

File : 2015_169_59739_a5_Module_On_address_S.csv
0.3 T T

T
6/18/2015 4:35 M —=—

Current(a)

25
Yoltage (W)

n= Pout _ Vmpp x Impp _ 17.944519 x 0.246582046
Pin ExA 507.4 x 0,0756

x 100 = 11,54 %

591



File : 2015_169_59211_a5_Module_On_aAddress_S.cav

0.3 T T T
: : 6{18/2015_ 4,36 P ——=—
nas b ' .
; | Peak Power = 4,40 Watts ;
= :
b= : : : :
5
0 i i i

Yoltage (W)

n= Pout _ Vmpp x Impp _ 17.8594742 x 0.246582046
Pin ExA 504.5 x 0,0756

x 100 = 11,53 %

File : 2015_169_f0239_a5_Module_On_Address_S.cay

0.3 T T T
: : 6/18/2015 4:43 PM —=—
02 b Peak Power = 4,15 watts i
Z
T 015 i
=
)
[
ol -
u] 1 1 1

Woltage (V)

n= Pout _ Vmpp x Impp _ 17.9290581 x 0.231170669
Pin ExA 478.8 x 0,0756

x 100 = 11,46 %

592



Module 4

Date: 18/6/2015 — Afternoon Measurement

Temperature Ambient: 32 °C

Speed 2
Time PM Panel Temperature °C Efficiency %
16:51 37,7 2,25
16:52 37,8 2,27
16:53 37,6 2,25
16:55 37,6 2,26
16:57 37,6 2,22
17:00 36,5 2,27

Mean Temperature: 37,46 °C

0.16

0.14

012

01

0.08

Current()

0.06

0.04

0.02

File : 2015_169_60677_a4_Module_On_address_4.csv

Peak Power = 0,69 Watts

T T
6{18/202_1.5 451 PM ——

Yoltage (W)

n= Pout _ Vmpp x Impp _ 9.161678 x 0.0757726058

Pin

ExA

456.6 x 0,0671

593

14 16

x100=2,25%




Current(s)

n=

Current(a)
(]
(]
o
T

n

0.16

File : 2015_169_60746_a4_Module_On_Address_4.cev

0.14

0.1z

0.1

Currenti)

0.04 —

gog koo

DDS—

T T T T T
6/18/2015 4:52 PM ——

‘Peak Power, = 0,69 Watts

Pout _ Vmpp x Impp _ 8.844692 x 0.0783411

4 =1 a2 10 12 14 16
Yaltage )

Pin

016

ExA 452.1x0,0671

X100 = 2,27 %

File : 2015_169_60799_a4_Module_On_Address_4.csv

0.14

[ e T

0.0z -

oml i

R I

T T T T T
ﬁlef?DlS 453 PM ==

Poull _ Vmpp x Impp _ 8.705527 x 0.07834117

4 =1 a2 10 12 14 16
Yaltage (V)

Pin

ExA 449.2 x 0,0671

x 100 =2,25%

File : 2015_169_60935_a4_Module_On_address_4.csv

0.16

0.14

0.1z

0.1

S OO SRRSO SOOI PR

Peak Power = 0.67 Watts |

T T T T T
- - 6/18/2015 4:55 PM —=—

_ Pout _ Vmpp x Impp _ 8.28803349 x 0.08090974

4 =} g 10 12 14 16
Yoltage ()

Pin

ExA

x 100 = 2,26 %

440.6 x 0,0671

594



File ! 2015_169_A10758_a4_Module_On_address_4.csv
0.14 T T T

T T
_ _ 6/18/2015 4:57 P —=—

Current(a)

Peak Power = 0,65 Wwatts

] i i i i i i i
u] 2 4 B g 10 1z 14 16
Yaltagev)

Pout _ Vmpp x Impp _ 8.38081 x 0.0783411
Pin ExA 434.4 x 0,0671

n=

x100=2,22 %

File : 2015_169_61217_a4_Module_On_aAddress_4.csv

T T T T T T
; ; ; B/18/2015 5:00 PM ——

Zoooe b -

=

2 : : : ;

S ooet o Peak Power = 0,65 Watts .
0.04 .
0.0z .

0 i i i i i i
u] 2 4 =] a 10 12 14 16
Woltage

n= Pout _ Vmpp x Impp _ 8.349884 x 0.07834117
Pin ExA 425.6 x 0,0671

x100=2,27%
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Module 8
Date: 18/6/2015 — Afternoon Measurement

Temperature Ambient: 32 °C

Speed 2
Time PM Panel Temperature °C Efficiency %
16:51 38,8 3,03
16:52 38,8 3,03
16:53 38,6 3,06
16:55 38,4 3,04
16:57 38,1 3,06
17:00 37,8 3,12

Mean Temperature: 38,41 °C

File : 2015_169_60687_a8_Module_On_Address_S.cav
0.07 . .

T
6/18/2015 4:51 PM —=—
OUOB e

QoS bl PeakPower=106Watts ... .y .. ...

O0g [

Current(a)

003 o
002 [rremmermmmmememmeeedenes

0.0l -

Yaltage (W)

Pout Vm xIm 18.7408524 x 0.0565083846
n= = PP Y PP — x 100 = 3,03 %

Pin ExA 455.6 x 0,0768
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0.07

File : 2015_169_60752_s8_Module_On_Address_8.cav

Current{d)

' ! ' 5;19;201{ 4152 PM —e—
0.06 ' :
nOS ek Povier = L5 Waths 1
0.04 - b
u] 1 I 1

Pout

Voltage ()

_ Vmpp x Impp _ 19.5526466 x 0.0539398231

Pin

x 100 = 3,03 %

ExA 450.9x 0,0768

File : 2015_169_60316_a2_Module_On_Address_2.cev

Currentia)

T
6/18/2015 4:53 PM ——

e 'PeakF‘DWET"?'l:DS Watts

Pout

Woltage )

_ Vmpp x Impp _ 18.95733 x 0.0552241057

Pin

0.07

x 100 = 3,06 %

ExA 445.9x 0,0768

File : 2015_169_60944_a2_Module_On_address_2.csv

0.06

Current(s)

T T T

: : 6/18/2015 4:55 PM ——
e Pk Power = 103 Watts Y]

i i i

n= Pout _ Vmpp x Impp _ 18.73312 x 0.0552241057

Yoltage (W)

Pin

x 100 =3,04 %

ExA 440.6 x 0,0768
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File : 2015_169_A1073_a2_Module_On_address_8.cav

0.07

0.06

S S

Currentis)

Y 57 T SRRSO RROS SO SRSRROS S

T
B/18/2015 4:57 P ——

peakpower:]_ggwatts X

Pout

_ Vmpp x Impp _ 19.3593616 x 0.05265554

1n 15
Yoltage ()

=20

Pin

ExA

433.7x0,0768

File : 2015_169_61201_a2_Module_Dn_Address_S.csv

25

x 100 = 3,06 %

Currentia)

T
6,/18/2015 5:00 PM —=—

Peak Power = 1.02 \Watts

n= Pout _ Vmpp x Impp _ 19.367092 x 0.0526555

10
woltage(v)

13

20

Pin

ExA

425.8x0,0768

598

x100=3,12%
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Module 3
Date: 18/6/2015 — Afternoon Measurement

Temperature Ambient: 32 °C

Speed 2
Time PM Panel Temperature °C Efficiency %
16:51 38,4 11,56
16:52 38,3 11,53
16:53 38,2 11,54
16:56 37,8 11,45
17:01 37,3 11,27
17:02 37,1 11,16

Mean Temperature: 37,85 °C

File : 2015_169_£0694_a3_Module_On_address_3.cov

0.3 T T T T T T T T T
: : : : : 6/18/2015 4:51PM —=—
0,25 == :
02 b L PeskPower=a73mams N L]
=
‘g 045 o
3
01 b
0.05
S S S S T S SR N
o 2 4 5] a8 10 12 14 16 1= 20 2z
voltage (V)
_ Pout _ Vmpp x Impp _ 15.97302 x 0.233739227 _
n=——= = x 100 = 11,56 %

Pin ExA 4549 x 0,0709

599




0.2

File : 2015_169_60766_a3_Module_On_address_3.csv

023

0.2 -

Currentia)y

Feak Fower = 3,68 Watts

D.15—------E---

005 o

T T T
£/18/2015 4:52 PM —=—
Il

= Pout _ Vmpp x Impp _ 15926631 x 0.231170669

2 4 5] =] 10 12
Yoltage (W)

14

Pin

0.25

ExA 450.2 x 0,0709

File : 2015_169_60237_a3_Module_On_address_3.csv

16 15 20

x 100 =11,53 %

Current(s)

L. . PeakPower =364 Watts | N ...

OlfF- i

D.DS_

T
15

T
433 PM —=—

n= Pout _ Vmpp x Impp _ 16.0194073 x 0.227317825

2 4 =] 2 10 12
Woltage ()

14

16

Pin

0.25

ExA 444.7 x 0,0709

X

File : 2015_169_£0979_a3_Module_On_address_3.csv

12 20

100 = 11,54 %

@ N
£

2

= : : : : : : : : :

T T
015 4:56 P —=—
e peskPower =T Ss Wats N

_ Pout _

2 4 5} 8 10 12
Yoltage (W)

Vmpp x Impp _ 16.3132 x 0.21832785

Pin

ExA 438.2 x 0,0709

14

x 100

600

16 18 20

=11,45%



File : 2015_169_61263_a3_Module_On_dddress_3.csy

023 T T T T T T T T T
: : : : : £/18/2015 5:01 PM ——

. Peak Power = 3,32 Watts

CUrrentis)

0 1 i i i i i i i i

u] 2 4 il 3 10 12 14 16 18
Woltage ()

_ Pout _ Vmpp x Impp _ 16.3518562 x 0.206769317
Pin ExA 422.7 x 0,0709

n

x 100 = 11,27 %

File ;: 2015_169_61325_a3_Module_On_Address_3.cev

0-25 T T T T T T T T T
! . . : . £/18/2015 5:02 PM —>—

| Peak Power = 2.31 Watts |

Currentis)

T SO SOUUO U VOV SO ORI HUUOUUON SOOI SO UN OO SV SR OOy

0 i i i 1 i i i i i

u] 2 4 [a] g 10 12 14 16 12
Yoltage )

n= Pout _ Vmpp x Impp _ 16.220422 x 0.2042007
Pin ExA 418 x 0,0709

x 100 =11,16 %

601



Module 5
Date: 18/6/2015 — Afternoon Measurement

Temperature Ambient: 32 °C

Speed 2
Time PM Panel Temperature °C Efficiency %
16:52 39,7 11,26
16:53 39,6 11,23
16:56 39,3 11,16
16:57 39,3 11,14
16:58 39,2 11,11
17:05 38 10,93

Mean Temperature: 39,18 °C

File : 2015_168_60763_a5_Module_On_Address_S.cov
0.25 T T

- : 5;18;2015 4152 P —e—
= 015_ A
H i
5 N N N N
UG b
o 1 I 1
] 5 10 15 25
Yoltage )
_ Pout _ Vmpp xImpp _ 17.99864 x 0.213190734 _
n=——= = x 100 =11,26 %

Pin ExA 450.9x0,0756
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0.23

File : 2015_168_A0835_a5_Module_On_Address_S.csv

Currentis)

T
6/18/2015 4:53 FM ==

= Peakpgwerzg?gwattg B
i i i

_ Pout _
n= =

25
Yoltage )

Vmpp x Impp _ 17.8208179 x 0.211906448

Pin

0.25

x 100 =11,23 %

ExA 4449 x 0,0756

File : 2015_169_60972_a5_Module_On_address_S.cav

T T T
: B/18/2015 4:56 PM ——

Currentis)

i Peak Power = 3,70 Watts
= P 4

Yoltage ()

_ Pout _
n= =

Pin

0,25

Vmpp x Impp _ 17.7976246 x 0.2080536
ExA 438.5x 0,0756

x 100 = 11,16 %

File : 2015_169_61049_35_Module_On_asddress_S.cov

T
6/18/2015 457 PM —=—

Current(a)

_ Pout _

25

Yoltage(y)

Vmpp x Impp _ 17.7435036 x 0.206769317

Pin

x100=11,14 %

ExA 435.6 x 0,0756
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0.25

File : 2015_169_61121_35_Module_On_Address_S.csv

Currentis)

05k

D1

Peak Power = 3562 Watts

T
B/18/2015 4:58 PM ——

n= Pout _ Vmpp x Impp _ 18.1919231 x 0.199063629

10 15
Yaltage )

20 25

Pin

0.23

ExA

430.8 x 0,0756

File : 2015_169_61550_a5S_Module_On_address_S.cev

Currentis)

003 -

T ST P

i Peak Power = 3.36 Watts

T
6/18/2015 5:05 PM ——

10 15
Yoltage ()

n= Pout _ Vmpp x Impp _ 17.913595 x 0.1875051

Pin

ExA

406.5x 0,0756

20 25

x 100 =10,93 %
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x100=11,11 %



Module 4

Date: 18/6/2015 — Afternoon Measurement

Temperature Ambient: 32 °C

Speed 3

Time PM

Panel Temperature °C

Efficiency %

17:14

351

2,3

17:15

35

2,29

17:16

34,9

2,29

17:18

34,5

2,26

17:20

33,7

2,3

17:23

33,7

2,32

Mean Temperature: 34,48 °C

File : 2015_169_62096_a4_Module_On_Address_4.csv

0.14 T T

012

Currentia)

008 T

T T
6{18{2015 514 PM ——

. --fPeakPoweri =B.59-Wa&s R IS PURTRRR e B

Waoltage )

n= Pout _ Vmpp x Impp _ 8.5509 x 0.0693512037

Pin ExA

382x0,0671

14 16

x100=2,3%
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0.14

File : 2015_169_62131_a4_Module_On_Address_4.cav

0.12 1

0.1

0.0z

0.06

Current{d)

T T T T T T T
: : : : £/18/2015 5:15 PM —=—

Peak Power = 0,58 Watts |

_ Pout
n=

2 4 5} 8 10 12 14 16
Voltage ()

_ Vmpp x Impp _ 8.357615 x 0.0693512037

Pin

0.14

x 100 =2,29 %

ExA 377.2x0,0671

File : 2015_169_62183_a4_Module_On_aAddress_4.csv

0.12 4

01

0.0s

Current(a)

0.06

T T
£/18/2015 5:16 PM —=—

oo Peak Power = 0,58 \Watts

_ Pout

2 4 & 2 1n 12 14 16
Yoltage ()

_ Vmpp x Impp _ 8.519975 x 0.06806692

Pin

0.12

x100=2,29 %

ExA 377 x 0,0671

File : 2015_169_£2322_a4_Module_On_address_4.csv

01

Current(s)
[}
[}
[ni]
T

T T T T T T T
. 6/18/2015 5:18 PM —=—

- Pek Power = 0.56 Watts -

n= Pout _ Vmpp x Impp _ 8.597288 x 0.06549836

2 4 =] a 10 12 14 16
Yaltagei)

Plin

x100=2,26 %

ExA 369.1x0,0671
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Filz : 2015_169_62444_a4_Module_On_Address_4.csv

0.1z T T T T T T T
: : 6/18/2015 5:20 PM —e—
0.1 -
0.08 —
T 006t PoEk Power = 0.56 Watts .. i
3 N N N
0 i i i i i

u] 2 4 =] =] 10 12 14 16

Yoltage (V)

n= Pout _ Vmpp x Impp _ 9.123022 x 0.06164551
Pin ExA 362.4 x 0,0671

x100=2,3%

Filz : 2015_169_62584_a4_Module_On_sddress_4.csv

0.1z T T T T T T T
: : : © 6/18/2015 5:23PM ——

0.1
o0z

 Peak Power = 0,55 Watts

Currentia)

5 i i i i i

u] 2 4 a1 =] 10 12 14
Yoltage™)

n= Pout _ Vmpp x Impp _ 9.061171 x 0.06036123
Pin ExA 353.1x0,0671

x100=2,32%
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Module 8

Date: 18/6/2015 — Afternoon Measurement

Temperature Ambient: 32 °C

Speed 3
Time PM Panel Temperature °C Efficiency %
17:14 35,6 3,34
17:15 35,7 3,38
17:16 35,7 3,29
17:18 35,5 3,39
17:20 35,2 3,43
17:23 34,7 3,39

Mean Temperature: 35,4 °C

0.07

File : 2015_169_62072_a8_Module_On_Address_B.cav

006 B

s I

Current(a)

O0g [

[ T

[ = S S

0.0l -

T
6/18/2015 5:14 PM —=—

. . ..F.‘E.ék.F..DWé.r;.D:g.é Watts FE

n= Pout _ Vmpp x Impp _ 18.5321045 x 0.05265554

10 13
Yaltage (W)

Pin

ExA

381.2x0,0768
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x100=3,34 %




File : 2015_169_62136_z2_Module_On_address_8.cov

0.07 T T T
: : 6/15/2015 5:15 PM ——
0as = 4
Peak Power = 0,98 Watts
Y ; d
g no3p .
0.02_ -
0.01 - B
a i i i i
u] 5 10 15 20 25
Yoltage(v)
_ Pout _ Vmpp x Impp _ 19.0733013 x 0.05137126 _
n=——= = x 100 = 3,38 %
Pin ExA 377.4x0,0768
File : 2015_169_62200_a8_Module_On_Address_B.csv
o0.07 T T
: 6]18/2015_ 5:16 PM ==
0.05 —
Pealk Power = 0,95 Watts
Z o004 : g
g R c S S PR AP i
R S SR ]
o 1 | 1
o =1 10 15 20 25
Yaoltage (V)
_ Pout _ Vmpp x Impp _ 18.9341354 x 0.05008698 _
n=——= = x 100 = 3,29 %
Pin ExA 375.1x0,0768
File : 2015_169_62323_a2_Module_On_sddress_2.csv
0.07 T T T T
: : £/15/2015 5:18 PM ——e—
: Peak Power = 0.96 Watts
E=E .7 ) SRR S 4
g :
0.01 - B
o] 1 1 1 1
o 5 10 15 20 23
Woltagev)

n

_ Pout _ Vmpp x Impp _ 19.1660767 x 0.05008698

Pin

x 100 = 3,39 %

ExA 367.9x0,0768
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0.07

File : 2015_169_62457_a2_Module_On_Address_2.csv

Current()

T
6/18/2015 5:20 PM ——

Peak Power = 0.95 Watts

Pout

Yoltage(v)

_ Vmpp x Impp _ 18.9650612 x 0.05008698

Pin

0.06

x 100 = 3,43 %

ExA 359.8x0,0768

File : 2015_169_62525_a3_Module_On_address_g.cav

Current()
(]
(]
[15)
T

T T
6{18/2015_ 5123 PM =
| Peak Power = 0.92 Watts
0.01 - -
0 i i i

_ Pout

Yoltage ()

Pin

_ Vmpp x Impp _ 17.8749371 x 0.05137126

x100=3,39%

ExA 352.9x0,0768

610



Module 3
Date: 18/6/2015 — Afternoon Measurement

Temperature Ambient: 32 °C

Speed 3

Time PM

Panel Temperature °C

Efficiency %

17:14

35,5

10,63

17:15

354

10,57

17:17

353

10,51

17:25

34

10,19

17:26

33,9

10,12

17:28

33,6

10,04

Mean Temperature: 34,61 °C

File : 2015_169_62078_a3_Module_On_address_3.csv

0z T .

T <

Current(s)

e O OO 3OO FOO O SO O OO OO OO SO OTSOOT HOOIUTUO SOUOOS ST SOR

0.0z —

012 b

. PaakPover =287 Watts N

n

_ Pout _ Vmpp x Impp _ 16.0735264 x 0.178515121

6 8 10 12 14 16
Yaltage)

Pin ExA

380.8 x 0,0709

611

13 20

x 100 = 10,63 %




File : 2015_169_62150_aZ_Module_On_address_3.cov

0.z T T T T T T T T
5/15/2015 5:15 PM —=—

Bl bekPower 2o

Current{a)

0.08
s
D04 eeeemr e b

a i i i i i i i
u} 2 4 & g 10 1z 14
Yoltage(vy

Pout _ Vmpp x Impp _ 16.0580654 x 0.175946563
Pin ExA 376.2 x 0,0709

n=

x 100 = 10,57 %

File : 2015_169_f2221_a3_Module_On_sddress_3.csy
0.z T T T T T

T T T
6/18/2015 5:17 PM —=—
016 e . L F‘eék'F‘o'\fyér”:'é.'?gw'afts' .
012 b

P I S

Current{i)

0,08 -
0,086 -
0‘04 = P

002 [

0 i i i i I i i
u] 2 4 & 2 hin} 12 14

Yoltage (V)

Pout _ Vmpp x Impl] _ 16.0735264 x 0.173378

n=
Pin ExA 374.3x0,0709

x 100 = 10,51 %

File : 2015_169_£2719_a3_Module_On_Address_3.csv
0.1s8 T T T T T T T T T
P - - - - - . 5{18/2015_ 5:25 PM_ ——

Current{a)

O DU SO RO SORNNPRNNS SORNORN SO SRS SO

0 i i i i i i i i
u] 2 4 5] g 10 12 14 16 18 20
Yoltage W)

n= Pout _ Vmpp x Impp _ 16.189497 x 0.154113784
Pin ExA 344.5x0,0709

x 100 =10,19 %
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File : 2015_169_62790_a3_Module_On_address_3.cav

0.1s

016 -

Current(a)

o ESUUUPUUU SOUTPUUUPPOS SPUUURPUUN BOOTPUUURPOS JPUUURPOUON SUOTRUUUPPOS SPUUURTOUN SUURTOUUPPOS SPOUUTTOION BUOTPON

T T T
6/18/2015 5:26 PM ——

n= Pout _ Vmpp x Impp _ 15.9111681 x 0.154113784

g 10 12
Yoltage(v)

14 16 15 20

Pin ExA

341.4 x0,0709

x 100 =10,12 %

File : 2015_169_62932_a3_Module_On_address_3.csv

T T T T
£/18/2015 5:28 PM ——

Current{s)

\ Peak Power = 2,36 Watts -

n= Pout _ Vmpp x Impp _ 16.2977371 x 0.14512381

=] 10
Yoltage )

12 14 16 18

Pin ExA

331.4x0,0709

x 100 = 10,04 %

613
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Module 5

Date: 18/6/2015 — Afternoon Measurement

Temperature Ambient: 32 °C

Speed 3
Time PM Panel Temperature °C Efficiency %
17:14 36,3 10,67
17:15 36,1 10,56
17:19 35,6 10,51
17:20 354 10,47
17:24 34,8 10,69
17:26 34,7 10,3

Mean Temperature: 35,48 °C

0.2

0.1s8

0.16

0.14

012

01

Currentia)

0.0s8

0.06

0.04

0.02

File : 2015_169_(2076_a5_Module_On_address_S.cav

L Fask Bawiar 53'.'0_?'\1"\?6!'1‘12'8' B

T
6/18/2015 5:14 PM —=—

n= Pout _ Vmpp x Impp _ 17.697114 x 0.173378

Yoltage (W)

Pin

ExA

380.3x0,0756
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x 100 = 10,67 %




Currentis)

n=

Current(a)

n=

Current(a)

0.z

File : 2015_169_62148_a5_Module_Cn_address_S.cav

T T T

: : 6/18/2015 515 PV ==
DB e 4

Peak Power =

0.14 - N
DA b 4
oos b 4
0.06 — B

1 1

Pout _

Yoltage (V)

Vmpp x Impp _ 18.16873 x 0.165672317

Pin

012

x 100 = 10,56 %

ExA 377 x 0,0756

File : 2015_169_62362_a5_Module_On_Address_S.cav

R T ' 6/18/2015 5113 PM —o—
o N R B _ ~
a4 .............3...............;..PeakPower.:.zf.gl.Watts..... i
ol ' _
o1 .
0.0s | .
O N SR B _
ooz b :
u] 1 | 1

Pout _

Yoltage (W)

Vmpp x Impp _ 18.2383118 x 0.1592509

Pin

0.1s

x 100 = 10,51 %

ExA 366 x 0,0756

File : 2015_169_62434_a5_Module_On_address_S.csv

T
i 6/18/2015 5:20 M ——

. Peak Power = 2.86 Watts ¥

25
Yoltage (W)

n= Poull _ Vmpp x Impp _ 17.7976246 x 0.160535187
ExA 361.2x 0,0756

x 100 =10,47 %

Pin

615



File : 2015_160_62642_a5_Module_On_Address_S.cav

0.18 T T T
FOS : B/18/2015 5:24 PV —=—

T

< oot g

ful

5 : :

o i i
LB b oo |
DL oo |
0.02 .

25
Yoltage(v)

Pout _ Vmpp x Impp _ 15.9111681 x 0.154113784
Pin ExA 349.3 x 0,0756

n=

x 100 = 10,69 %

File : 2015_169_62791_a5_Module_On_address_S.csv

0.18 . . . |
L ; ; ; 6/18/2015 5:26 PM ——

| Peak Power = 2,66 Watts :
012 -

Current(a)

BU02 boeememememmem e e R

Yoltage (W)

_ Pout _ Vmpp xImpp _ 17.9831772 x 0.147692367
Pin ExA 341.4x 0,0756

n

x 100 = 10,3 %
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Module 4

Date: 2/7/2015 — Morning Measurement

Temperature Ambient: 29 °C

Fan OFF

Time AM

Panel Temperature °C

Efficiency %

7:31

31

2,41

7:32

31,1

2,38

7:33

31

2,36

7:35

31,5

2,38

7:36

31,6

2,35

7:37

31,7

2,38

Mean Temperature: 31,31 °C

File : 2015_183_27071_a4_Module_On_Address_4.csv

0.09 T

0og b

Current{a)

00 oot

= SRR SOV SRR SOOI SO S

e T S FEOSSORUS SORS NN SOUSOPROUO SSSRURINYD SESTRRIOS SRR SO,

T T
O 7/2/2015 Ti31AM —e—

o PeakPower = D39 MWatS TSl

Yoltage ()

_ Pout _ Vmpp x Impp _ 8.365347 x 0.0462341346

n -
Pin ExA

240.8 x 0,0671
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x100=2,41%




File : 2015_183_27141_a4_Module_On_address_4.csv

0.09 T T
0.0
0.07

0,06

Currentia)

004 -

0o3 -

ooz e

ool o

.. Peak Power = 0,39 Watts |

T T T T
: 7/2{2015 7:32 AM ——

Pout _ Vmpp x Impp _ 8.172063 x 0.0475184135

2 10 12 14 16
Yoltage (W)

Pin ExA

x100=2,38%

243.2x0,0671

File : 2015_183_27211_a4_Module_On_address_4.csv

0.09 T T
0.03
007 B G ™

0.05

Currenta)

003 b

ooz e

0oL o

BO5 = P P = 0,30 Watts S

T T T T
7/2/2015 7:33 M ——

Pout _ Vmpp x Impp _ 7.205641 x 0.0539398231

g8 10 12 14 16
Woltage(v)

Pin ExA

x 100 =2,36 %

245.6 x 0,0671

File : 2015_183_27333_a4_Module_On_address_4.csv

0.0 .
n.08 :
0.07
0.5

004 o

Current(#)

0.03 |-

002

OLOL oo

F‘ea:uk Power = EDAD \atts

T T T
742/2015 7:35 AW ———

n= Pout _ Vmpp x Impp _ 8.43493 x 0.0475184135

=] 10 12 14 16
voltage (V)

Pin ExA

x 100 = 2,38 %

250.1x0,0671
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File : 2015_183_27385_a4_Module_On_address_4.csv

CLFrentia)

T T T
©7/2/2015 7:36 M —e—

Peak Fower = D.:40 Waths

n= Pout _ Vmpp x Impp _ 8.202989 x 0.0488026962

u] 2 4 G 2 10 12 14 16
Yoltage vy

Pin

0.0

x100=2,35%

ExA 253.7x 0,0671

File : 2015_183_27472_a4_Module_On_Address_4.csv

Currertis)

T T T T T T T
: : ; : ; © o 7/2/2015 73T AN ——
006 o _
: Peak Power = 0.41 Watts
R 0c O SO PRSP i
o i i i i i i

n= Pout _ Vmpp x Impp _ 7.97104 x 0.0513712

0 2 4 G g 10 12 14 16
Yoltage )

Pin

x 100 =2,38 %

ExA 256.8 x 0,0671
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Module 8

Date: 2/7/2015 — Morning Measurement

Temperature Ambient: 29 °C

Fan OFF
Time AM Panel Temperature °C Efficiency %
7:31 30,5 10,63
7:32 30,7 10,86
7:33 30,8 10,97
7:35 31,1 11,16
7:36 31,3 11,2
7:37 31,4 11,32

Mean Temperature: 30,96 °C

0.09

File : 2015_183_27081_s8_Module_On_aAddress_8.csv

0.08
0.07
0.06 =

0.06

Current{s)

0.04 -

0.03 [~

0.0z -

0.01 [

Pesk Power = 1.97 Watts

T
7/2/2015 T:31 AM ——

10
Woltage()

15

n= Pout _ Vmpp x Impp _ 17.2486954 x 0.114301056

Pin

ExA

241.3 x0,0768
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0.14

: 2015_183_27146_a8_Module_On_address_g.csv

0.1z

01

0.03

Current(s)

0.08

0.04

0.0z

T
7/2/2015 T:32 A —e—

voltaged)

20

Pout _ Vmpp x Impp _ 17.3801289 x 0.116869614

25

T
7/2/2015 7:33 AM —e—

23

x 100 =10,97 %

x 100 = 10,86 %

T
7/2/2015 7:35 AM ——

n=—
Pin ExA 243.4x0,0768
File : 2015_183_27210_a8 Module_On_Address_8.csv
0.14 T T T
012 = : :
: :Peak Power = 2.07; \iatts
01k
2 ooe - e
& ;
S oo =
0.04 - T
0.0z - :
o I 1 1
a 5 10 15 20
Yoltage (V)
n= Pout _ Vmpp x Impp _ 17.4961 x 0.1181539
Pin ExA 245.6 x 0,0768
File : 2015_183_27332_a8_Module_On_Address_2.csv
0.14 T T T
: Peak Power = 2,15 Watts
01 : :
e : :
2 : :
g 0.oe |- .
0.04 .
ooz - i 4
0 i i i
u] =1 10 15

Woltage (v

n= Pout _ Vmpp x Impp _ 17.2409649 x 0.1245753

Pin

ExA

250.8x0,0768

x 100

=11,16 %

621
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0.14

File : 2015_183_27402_s8_Module_On_sddress_8.csv

[T =3 EETTREPPRTRP P

[T " RTTRPPRTR

Currenta)

OL0 oo

002

OLO8 oo

T T
7/2/2015 7:36 AM —s—
Paak Power = 2,19 Watts
| | 1

Pout _

Valtagevy

Vmpp x Impp _ 17.43425 x 0.125859588

n=—
Pin

0.16

x100=11,2%

ExA 254.4x 0,0768

File : 2015_183_27466_a28_Module_On_Address_8.csy

Current(a)

! I I ?QQDISI?:S?AM—‘—
ol Pk Power = 224 Watts N ]
0.08 — T
0.04 — b
UDR [
u] 1 I 1

_ Pout _

Yoltage )

Vmpp x Impp _ 16.9549046 x 0.132281

Pin

x 100 =11,32 %

ExA 257.5x0,0768
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Module 3
Date: 2/7/2015 — Morning Measurement
Temperature Ambient: 29 °C

Fan OFF

Time AM Panel Temperature °C Efficiency %

7:32 31 10,41

7:33 31,1 10,53

7:37 31,6 10,93

7:38 31,8 11,03

7:40 32 11,17

7:42 32,5 11,28

Mean Temperature: 31,66 °C

File : 2015_183 27160_a3_Module_On_address_3.cav
0.14 T T T

T T T T T
- 7/2/2015 7:32 MM ——

P EVRSRPRINS SN SR

e =) AU SURRUURUS ISUSRRURNE SURPISURNS IOUSURRUR SURPUSORIPRY SRRSO SURPRTRINN SORRRTE, SRR

Current()

006 b PR

1] 2 4 4] g 10 1z 14 16 18 20
Yoltage ()

_ Pout _ Vmpp x Impp _ 16.0967216 x 0.11173249

n=— x 100 = 10,41 %

Pin ExA 243.9x 0,0709
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0.14

Filz : 2015_183_27231_a3_Module_On_address_3.cav

oLk

Current(a)

0.04 |

[ S PP

008 b e

T T T
7/2/2015 7:33 AM —=—

. Peak Power = L4 watts N ]

Pout _

2 4 5] 8 10 12 14 16 18 20
oltagedy

Vmpp x Impp _ 16.1353779 x 0.114301056

Pin

0.14

x 100 = 10,53 %

ExA 246.3 x0,0709

File : 2015_183_27444_a3_Module_0On_address_3.csv

Currentis)

0.02 -

0.03 -

0.06 -

T T T T T T T T
7/2/2015 7:37 AN ——

| Peak Pdwer = 1.99 Watts |

Pout _

2 4 5] g 10 1z 14 16
Woltage ()

n=—
Pin

0.16

Vmpp x Impp _ 16.3286629 x 0.122006744
ExA 256.6 x 0,0709

x 100 = 10,93 %

File : 2015_183_27515_a32_Module_On_Address_3.csv

T

Current(a)

2 AU U O N 0N SO ORI SOOI SO

T T T T T T T T T
- - - - 7/2/2015 7:38 AM —e—

Peak Power = 2.03 \Watts

_ Pout _

2 4 ] g 10 1z 14 16 13 20
Yoltage(v)

Vmpp x Impp _ 16.0967216 x 0.125859588

Pin

x 100 = 11,03 %

ExA 259.4 x 0,0709

624



File : 2015_183_27657_a2_Module_On_aAddress_3.csv
0.16 T T T T T

T T T
7/2/2015 7:40 AM —e—

7 Peak Pawer = 211 Watts T

Current{a)
o
=
o
T
1

D02 e e R

0 i i i i i i i i
0 2 4 6 8 10 12 14 16 18 20
Yoltage ()

Pout _ Vmpp x Impp _ 16.282274 x 0.12971243
Pin ExA 266.3 x 0,0709

x100=11,17%

File : 2015_183_27728_a3_Module_On_address_3.csv
0.18 T T T T T

T T T
| _ _ ; ; 7/2/2015 7:42 A ——

ozl e, o B Eeak P.Dwér.:.E.-lﬁ.Watw. .

Current(a)

OO0 O O O OSRE SRSRO SO

0 i I i i i i i
u] 2 4 & 2 10 1z 14

Yoltage ()

n= Pout _ Vmpp x Impp _ 15.686958 x 0.137418121
Pin ExA 270.1x 0,0709

x100=11,28 %

625



Module 5

Date: 2/7/2015 — Morning Measurement

Temperature Ambient: 29 °C

Fan OFF

Time AM

Panel Temperature °C

Efficiency %

7:32

29,3

8,4

7:33

29,5

8,8

7:36

30,1

9,68

7:40

30,5

11,46

7:42

31

11,65

7:43

31,3

11,6

Mean Temperature: 30,28 °C

File :

2015_183_27158_a5_Module_On_address_S.csv

0.1 T
DDQL—,-_

T
7f2/2015 7132 AW

0.06 -

Current(a)

e Ot SO UEONS SO OPUUUTRURUNE SUSTRTUUITPRORRTE SUUUIN, SSSUTRN

0 i

n= Pout _ Vmpp x Impp _ 20.0783787 x 0.07705689

Yoltage (')

Pin ExA

244.2 x 0,0756

626

x100=8,4%




Current(a)

Current(a)

Current(s)

n

File : 2015_183_27230_aS_Module_On_aAddress_S.cav

0.1 T T T T
Ll““—. : : : 7/2/2015 7:33 AM ——

: : Peak Power = 1.64 Watts

007 [ R TR TR

L0 oo i

OUO b e i

e e SO RSSO SO S S PSS SRS R RO RURRPSOE SR SUSTRSRPR

e N O U SRS SRR S
1 1 1 1

Pout

Yaoltage )

Vmpp x Impp _ 19.9005585 x 0.0821940154

Pin

012

x 100 = 8,8 %

ExA 246.3 x0,0756

File : 2015_183_27372_a5_Module_On_Address_S.csv

T T T T
: 7/2/2015 7136 AM e

: Peak Power:= 1.85 Watts :

Pout

Yoltage(v)

Vmpp x Impp _ 19.2511215 x 0.09632111

Pin

0.14

U0 b oo R

OO OO OO SRRSO YO

x 100 = 9,68 %

ExA 252.7x0,0756

File : 2015_183_27558_a5_Module_On_address_S.csv

T T T
7/2/2015 7:40 AW ——

Peak Power = :2.31 Wiatts

_ Pout _

25
Voltage (W)

Vmpp x Impp _ 18.5243721 x 0.1245753

Pin

x 100 = 11,46 %

ExA 266.6 x 0,0756

627



Current(a)

n=

Current{a)

File : 2015_183_27730_a5_Module_On_address_S.csv

0.16 T T T
; ; 7/2/2015 7142 AN e

012 i - Peak Power = 2,38 Watts

0.08 —

0.04 -

Yoltage ()

Pout _ Vmpp x Impp _ 17.7821617 x 0.133565277
Pin ExA 270.1x 0,0756

File : 2015_123_27201_a5_Module_On_Address_S.cav

25

X100 =11,65%

0.16 T T T T
o - - ; 7/2/2015 7:43 A ——

Yoltage )

Pout _ Vmpp x Impp _ 18.00637 x 0.133565277
Pin ExA 274.7 x 0,0756

x100=11,6 %

628

25



Module 4

Date: 2/7/2015 — Morning Measurement

Temperature Ambient: 29 °C

Speed 1

Time AM

Panel Temperature °C

Efficiency %

7:49

32,2

2,28

7:51

32,4

2,27

7:52

32,4

2,24

7:54

32,9

2,27

7:56

33

2,35

7:59

33,3

2,31

Mean Temperature: 32,7 °C

012

File : 2015_183_228200_a4_Module_On_aAddress_4.csv

Current{a)

Peak Fower = 0,47 Watts

T T
7/2/2015 7:43 AM —e—

n

Yoltage ()

_ Pout _ Vmpp x Impp _ 8.272571 x 0.0565083846

Pin

ExA

305.9x0,0671

629

x 100 = 2,28 %




File : 2015_183_28270_a4_Module_On_address_4.csv

012 T T T T

01

0.0s

0.06

Current{s)

Peak Power = 0,48 Watts
0.04 : '

O b

o 1 1 | 1 1

T T
7,.-"2,.-"_2015 Ti51 A =

u] 2 4 =] a 10 1z 14 16

Voltage )

n= Pout _ Vmpp x Impp _ 8.566362 x 0.0565083846
Pin ExA 314 x 0,0671

File : 2015_183_28322_a4_Module_On_address_4.csv

x 100 =2,27 %

012 T T T T T
: : Ff2f2015 7:52 AWM ——e—
z
© i
3
i 2 4 6 g 10 12 14 16
Woltage (W)
_ Pout _ Vmpp x Impp _ 8.65914 x 0.0552241057 _
n=——= = x 100 =2,24 %
Pin ExA 318.8 x 0,0671
File : 2015_183_28461_a4_Module_On_asddress_4.csv
0.12 T T T T T T T
: : 7/2/2015 7:54 AWM ——
0.1 . : -
0.08 b
z
g n.oe : Peak Power = 0,49 Watts : : :
3 . : : . . .
0.02 - b
) i ; ; ; ;
] 2 4 5] a 10 12 14 16

Waltage V)

n= Pout _ Vmpp x Impp _ 7.83961344 x 0.0629297942
Pin ExA 320.9x0,0671

630

x100=2,27%



File ; 2015_183_28601_a4_Module_On_address_4.csv
0.1z T T T T T

T T
7/2/2015 7:56 A ——

01

z
= Peak Power = 0.51 Watts:
a : . '
0.02 - T
0 i i i i i
u] 2 4 5] 8 10 12 14 16

Woltage )

n= Pout _ Vmpp x Impp _ 8.450392 x 0.06036123
Pin ExA 323.3x0,0671

x100=2,35%

File : 2015_182_28792_a4_Module_On_Address_4.cev
0.12 T T T T

T T T
7/2/2015 7:59 AM —e—

O L et

Currentia

Peak Power = 0.51 Watts

o i i i i i i
-2 u] 2 4 =] 2 10 12 14 16
Yoltage (V)

n= Pout _ Vmpp x Impp _ 8.411736 x 0.06164551
Pin ExA 327.8x0,0671

x100=2,31%

631



Module 8

Date: 2/7/2015 — Morning Measurement

Temperature Ambient: 29 °C

Speed 1

Time AM

Panel Temperature °C

Efficiency %

7:50

31,3

11,65

751

31,3

11,62

7:52

31,3

11,74

7:54

31,4

11,95

7:56

31,4

12,23

7:59

31,5

12,63

Mean Temperature: 31,36 °C

File : 2015_183_22210_a2_Module_On_Address_2.csv

0.18

Current()

T
?/2/2015_ 750 AM ==

- ..EF!eak.F!ower :.2,?5 Watts N

n= Pout _ Vmpp x Impp _ 17.4961 x 0.157966629

10 15
Yoltage (W)

Pin ExA

308.5x0,0768

632

20

25

x 100 = 11,65 %




File : 2015_183_28274_a8_Module_On_address_8.csv
0.13 T T

T
: 7/2/2015 7:51 AW ——
016 o

01a o L Peak P_ower.=..2.8:1.Watts o _
0.1z | B

Currentia)

D08 i

004 |eemeermee e 4
002 | 4

25
Yoltage (')

Pout _ Vmpp x Impp _ 17.6352654 x 0.1592509
Pin ExA 314.7 x 0,0768

x 100 = 11,62 %

File ; 2015_183_28339_a%_Module_On_address_S.csv
0.18 T

T
_ : 7/2/2015 7:52 AM ——
026 o e N e 4

0.12 =
\g, [ 75 T A i
=
I
E oogflo J
]

006 e AP R .
0.04 e

0.0z -

Yoltage (v

Pout _ Vmpp x Impp _ 17.3028164 x 0.165672317

n=
Pin ExA 318.3x0,0768

x 100 =11,74 %

File : 2015_183_28467_a8_Module_On_address_g.csv
0.2 T T

T
7/2/2015 7:54 AM ——

oagFE

016 b e power s 2gswats N J
0.14 g .
o 02 J
E ;
= T USRS J
= H
£ :

D.Dﬁ—'“'--“-“'“:'“ e RPN S O
[N a7 EETTERTTRIPRPR P A

0.0z -

25
Yoltage (')

n= Pout _ Vmpp x Impp _ 17.16365 x 0.172093719
Pin ExA 321.2x0,0768

x100=11,95%

633



0.2

File : 2015_183 28595_a8_Module_On_address_S.cav

oS b
T =

Current()

= e

T
7/2/2015 7:56 AM e

[ Peak Power = 3.04 Watts

Pout

Yoltage ()

_ Vmpp x Impp _ 17.032217 x 0.17851512

Pin

0.2

ExA 323.5x0,0768

File : 2015_183_28788_a8_Module_Cn_Address_B.csv

25

x 100 =12,23 %

OLE o

Current{a)

004 |

D08 i

T
7/2/2015 7159 AWM —e—

Piak Power = 3,20 Watts

_ Pout

_ Vmpp x Impp _ 17.04768 x 0.1875051

Yaoltage )

Pin

x 100 = 12,63 %

ExA 329.7 x 0,0768

634

25



Module 3
Date: 2/7/2015 — Morning Measurement
Temperature Ambient: 29 °C

Speed 1

Time AM Panel Temperature °C

Efficiency %

7:50 32,5

11,27

7:51 32,5

11,25

7:52 32,5

11,36

7:57 32,9

12

7:59 33,2

12,18

8:00 33,1

12,26

Mean Temperature: 32,78 °C

File : 2015_183_28217_a3_Module_On_address_3.csv

0,13 T T T T T T

PP

Current{s)

T T T
7/2/2015 7:50 AW ——

u] 2 4 i] 2 hin} 12 14 16
Yoltage)

_ Pout _ Vmpp x Impp _ 16.03487 x 0.154113784
ExA 309x0,0709

n

Pin

635

x 100 =

11,27 %




0,13

File : 2015_183_22280_a3_Module_On_asddress_3.cov

Current(a)

e ESUTUUUUUN SOUIUUUUTUUR URUUUSRIIN DOSUOTUUN SOOI USSP SUSTOUOION SUOTSUUOOORE SUSTOTOR OSR

T T T
T : : : - 7/2/2015 7:51 AM ——

Pout

2 4 5] g 10 12 14 16 138 20
Yoltage ()

Vmpp x Impp _ 16.3518562 x 0.154113784

Pin

0.18

x 100 =11,25%

ExA 315.7 x 0,0709

File : 2015_183_22360_a2_Module_On_Address_3.csv

Current(s)

T T
[2/2015 7:52 AM ——

S F_'B_akF'D.\z:\"er..=.2.5.?.Watt‘3. N

Pout _

2 4 &} g 10 1z 14 15 18 20
Yoltage (W)

Vmpp x Impp _ 16.1121845 x 0.1592509

n=—
Pin

0.2

x 100 = 11,36 %

ExA 319x0,0709

File : 2015_183_22644_a3_Module_On_address_3.cov

Current()

T T T T T T T T T
N : : - - 7422015 7:57 Al ——
D.lEl - - -
O I S UOUU SOUOTUUUUOE VORI SUSUSUUTUOT SUUUUUOPE SUSOSPUOT AUNUUNOTOUUOPROS ORI S
BUOZ e eeseme bbb
0 i i i i i i i i i

_ Pout _

2 4 5] g 10 12 14 16 138 20
Yoltage ()

Vmpp x Impp _ 15.9034367 x 0.173378

x100=12 %

Pin

ExA 324.5x0,0709

636



Current(a)

Current(s)

n

0.2

File

2015_183_28786_a3_Module_On_address_3.csv

T T T
2/2/2015 7:59 AM —=—

o Pesk Power = 285 Watts

Pout

_ Vmpp x Impp _ 16.0657959 x 0.17723085

10 12 14 16 138
Yoltage (W)

Pin

0.2

ExA

330x0,0709

File : 2015_183_28357_a=_Module_On_Address_3.cav

20

x 100 =12,18 %

T T T
{22015 2:00 AM ——

-i-Peak pmer.zglég.Wattg.: N

_ Pout _ Vmpp x Impp _ 16.243618 x 0.178515121

10 12 14 16 138
Yoltage (W)

Pin

ExA

333.6 x 0,0709

637

20

x 100 =12,26 %



Module 5

Date: 2/7/2015 — Morning Measurement

Temperature Ambient: 29 °C

Speed 1
Time AM Panel Temperature °C Efficiency %
7:50 32,1 11,48
7:51 32,2 11,36
7:52 32,4 11,43
7:55 32,7 11,72
7:56 33 11,84
8:00 33,3 12,25

Mean Temperature: 32,61 °C

File : 2015_183_28215_a5_Module_On_address_5.csv

0.18 .

016

012 b

01 -

Current(a)

U2 oo

[T P PP

T
Ff2/2015 750 A -

n= Pout _ Vmpp x Impp _ 18.3156261 x 0.1464081

Yoltage ()

Pin ExA

308.8x0,0756

638

x100=11,48%




File : 2015_122_22297_a5_Module_On_Address S.csv

T PP

Currenti)

0.08 B
o R S i
N S, i

0.0z -

0.18 T T T
: : 7/2/2015 751 AW —s—

.Péa.k Pgwerzgjlwatts . T

_ Pout
n=

Woltage (V)

__ Vmpp x Impp _ 18.1919231 x 0.148976654

Pin

013

x 100 = 11,36 %

ExA 315.4x 0,0756

File : 2015_183 28352_a5_Module_On_address_S.cav

Current(a)

!v RPN I I 7/2/2015??:52 Al ————
LV AN R SO SO ]
01t .
7 S T — i
oo L ]
1 I 1

Pout

Yoltage vy

_ Vmpp x Impp _ 18.05276 x 0.1528295

Pin

0.18

x100=11,43%

ExA 319.3 x 0,0756

File : 2015_183_28501_a5_Module_On_Address_5.csv

014

Current(A)

0.2 e

T
v - 7/2/2015 7:55 AM ——

............Peak Power = 2.86 Watts ...

_ Pout

_ Vmpp x Impp _ 18.0836849 x 0.157966629

23
Voltage(V)

Pin

x100=11,72 %

ExA 322.6 x 0,0756

639



File : 2015_183_28573_a5_Module_On_address_S.csv

T T
: 7/2{2015 7i56 AM —=—
D2 o Preak Pawer = 2,00 Watts -

Current(a)

Yaoltagey)

n= Pout _ Vmpp x Impp _ 17.936788 x 0.161819473
Pin ExA 323.8x0,0756

x 100 =11,84 %

File : 2015_183_28859_a5_Module_On_address_S.csy

25

Current{a)
o
—
T

T
7/2/2015 8:00 AM —=—

voltage (V)

n= Pout _ Vmpp x Impp _ 18.2460442 x 0.169525161
Pin ExA 333.6 x 0,0756

x 100 =12,25 %

640

25



Module 4

Date: 2/7/2015 — Morning Measurement

Temperature Ambient: 29 °C

Speed 2
Time AM Panel Temperature °C Efficiency %
8:08 33,7 2,2
8:09 33,9 2,22
8:10 34 2,21
8:12 34,7 2,21
8:13 34,8 2,2
8:14 35,1 2,18

Mean Temperature: 34,36 °C

File : 2015_183_29319_a4_Module_On_Address_4.csv

Current(s)

... Peak Power = 0.55 Watts . >

T T
7/2/2015 9:08 AW ——

n= Pout _ Vmpp x Impp _ 7.93239 x 0.0693512037

Yoltage (W)

Pin ExA

372.7 x 0,0671

641

x100=2,2%

16




File : 2015_183_29354_a4_Module_On_aAddress_4.csv
0.14 T T T T T

T T
7/2/2015 8:09 AM ——
012 ' :

0.1

0.02

Current(a)

B8 U Peak Power = 0,56 Watts

0.04

02 e

0 i i i i i
0 2 4 6 8 10 12 14 16
Yaoltage ()

Pout _ Vmpp x Impp _ 8.852424 x 0.0629297942
Pin ExA 374.6 x 0,0671

x100=2,22 %

File : 2015_183_29424_a4_Module_On_address_4.csv
0.14 T T T T T

T T
7/2/2015 8:10 M ——

0.1

0.02

Current(a)

005 ... Peak Power = 0,56 Watts ... ™

0 i i i i i
u] 2 4 i} g 10 12 14 16
Yoltage )

Pout _ Vmpp x Impp _ 8.373078 x 0.06678264
Pin ExA 376.5x0,0671

x100=2,21%

File : 2015_183_29546_a4_Module_On_address_4.csv
0.14 T T T T T

T T
7/2/2015 8:12 AM ——

012

0.1

0.0s

0.06

Current(s)

| Peak Power = 0,56 Watts
0.04

0 i i i i i
u] 2 4 5] g 10 12 14 16
Yoltage ()

n= Pout _ Vmpp x Impp _ 8.635945 x 0.06549836
Pin ExA 377.7 x 0,0671

x100=2,21%

642



0.14

File : 2015_183_29593_34_Module_On_Address_4.csv

Current()

i Paak Power = 056 Watts

T T T T T T T
: : : : 7/2/2015 8113 AW —=—

-2

_ Pout
n=

_ Vmpp x Impp _ 7.971047 x 0.07063548

2 4 5] =} 10 12 14 16
Yoltage (W)

Pin

0.14

ExA

x100=2,2%

380.1x0,0671

File : 2015_1832_29686_a4_Module_On_address_4.csv

012

01

0.0s

Current(a)

006 e e

T T T T T T
: : 7/2/2015 Bil4 &M ——

Peak-Power = 0,56 Watts -

4 5] g 10 12 14 16
Yoltage ()

n= Pout _ Vmpp x Impp _ 7.94785261 x 0.07063548

Pin

ExA

X100 =2,18 %

382.9x0,0671

643



Module 8
Date: 2/7/2015 — Morning Measurement

Temperature Ambient: 29 °C

Speed 2
Time AM Panel Temperature °C Efficiency %
8:08 31,9 12,58
8:09 32,1 12,57
8:10 32,2 12,67
8:12 32,2 12,85
8:13 32,3 13,01
8:14 32,2 13,03

Mean Temperature: 32,15 °C

File ; 2015_183_29295_a3_Module_On_address_8.csv
0.25 T T

T
7/2f2015 8:08 AM —=—

Peak Power = 3.59 \Watts

Currentis)

Woltage )

_ Pout _ Vmpp x Impp _ 17.2409649 x 0.2080536

n=— x 100 = 12,58 %

Pin ExA 371.5x0,0768

644




File : 2015_183_29339_a8_Module_On_address_8.csv

0.25 T T T
: 7;"2;‘2015_ 5:09 Ak ——
0.2 - B B T T TR R -
Peak Power = 3.62:\Watts
o 0.15 [ -
5 N
] OuL frrormrmmrmmrm i -
005 | J
] 1 | 1
u] 5 10 15 20 25
Yoltage (')
Pout _ Vmpp x Impp _ 17.4033241 x 0.2080536
n=——= = x 100 = 12,57 %
Pin ExA 374.8x0,0768
File : 2015_183_29423_a8_Module_On_Address_B.csv
0.25 T T T T
7/2/2015 0:10 AM —e—
0.2 : H _
:Peak Power = 3.67 \Watts
ngS— 4
5 :
5 N N
(] .1 e a e -
UG |, 4
u] 1 I 1
0 5 10 15 20 23
Yoltage ()
_ Pout _ Vmpp x Impp _ 17.5424881 x 0.20933789 _
n=——= = x 100 = 12,67 %
Pin ExA 377 x 0,0768
File : 2015_183_29552_a2_Module_On_Address_2.csv
0.23 T T T T
: : ?[2[2015_ 8:12 &M —=—
2 015 e 4
I i
5 N
L] 0.1+ . -
0.0s - . u
u] 1 I 1
u] 5 10 15 25
Yoltage(v)
_ Pout _ Vmpp x Impp _ 17.31828 x 0.215759292 _
=—= = x 100 = 12,85 %
Pin ExA 378.9x0,0768

645



0.25

File : 2015_183_29516_a8_Module_On_Address_8.csv

o

o

w
T

Current(a)

o
-
T

A ";F‘eék'F"DWé'r ':'3.'8U: Wats

T
7/2/2015 8:13 AM ——

= Pout _ Vmpp x mpp _ 17.5038319 x 0.217043579

Waltage ()

Pin

0235

ExA 380.1x0,0768

File : 2015_183_29580_a8_Module_On_sddress_S.csv

20

23

x 100 = 13,01 %

Current(a)

.. PeakPower =3.54 Watts

T
Ff2/2015 8:14 AW ——

Yoltaged)

n= Pout _ Vmpp x Impp _ 17.0940685 x 0.224749267

Pin

ExA 383.6 x 0,0768

646

20

25

x 100 = 13,03 %



Module 3

Date: 2/7/2015 — Morning Measurement

Temperature Ambient: 29 °C

Speed 2
Time AM Panel Temperature °C Efficiency %
8:08 33,9 12,08
8:09 34,1 12,11
8:10 34,1 12,27
8:14 35,1 12,65
8:15 354 13,64
8:17 35,7 12,5

Mean Temperature: 34,71 °C

0.23

File : 2015_183_29302_a3_Module_On_address_3.csv

08 TN

Current{s)

Peak Power = 3,10 Watts

T
7/2/2015 8:08 AWM —=—

n

Yoltage)

_ Pout _ Vmpp x Impp _ 16.3363934 x 0.195210785

20

Pin ExA

372.2x0,0709

647

25

x 100 = 12,08 %




0.25

File : 2015_183_29373_a3_Module_On_address_3.csv

0.2

Current(a)

005

015

01

T
7/2/2015 B:09 &AM —=—

Peak Power = 3,23 Watts

(= Pout _ Vmpp x Impp _ 163441257 x 019777934

Waoltage (W)

x100=12,11 %

Pin ExA 376 x 0,0709
File : 2015_192_29445_a3_Module_On_sddress_3.csv
0.25 T T T T
: : 7/2/2015 8110 AM ==
Peak Power = 3.28 Watts
) ER S j
H :
5 : :
0.05 e 4
] i i i
u] =1 10 15 20 23
Yoltage ()
Pout _ Vmpp x Impp _ 16.3518562 x 0.200347915
=—= = x 100 = 12,27 %
Pin ExA 377 x 0,0709
File : 2015_183_29653_a3_Module_On_Address_3.csv
0.25 T T T T
: : 7/2/2015 8:14 AWM ——
bar " Pesk Power = 3.43 Watls ]
g 0isp i 8
5 f
3 N
o 0.1 |
0.0s : .
D 1 I 1
u] =1 10 15 25
Yaoltage )
Pout _ Vmpp x Impp _ 16.0735264 x 0.213190734
=—= = x 100 = 12,65 %
Pin ExA 382.4x0,0709

648



File : 2015_183_29729_32_Module_On_aAddress_3.csv

0.25

Current{a)

T
7/2/2015 8:15 AM —=—

Peak Power = 3.47 Watts 7
i i i

n

_ Pout _

25
Yoltage ()

Vmpp x Impp _ 16.19723 x 0.214475

Pin

0.25

x 100 =12,64 %

ExA 387 x 0,0709

File : 2015_183_29871_a3_Module_On_address_3.cav

Current(a)

T
7/2/2015 8:17 AM —e—

- -F!eak-l::'awer»—-a.-SS Wattg. SR S SO

n= Pout _ Vmpp x Impp _ 15.8879747 x 0.223464981

Yoltage(v)

Pin

x100=12,5%

ExA 400.3 x 0,0709

649



Module 5

Date: 2/7/2015 — Morning Measurement

Temperature Ambient: 29 °C

Speed 2
Time AM Panel Temperature °C Efficiency %
8:08 34,3 12,05
8:09 34,5 12,06
8:10 34,5 12,21
8:13 35,2 12,4
8:17 36 12,35
8:19 36,3 12,3

Mean Temperature: 35,13 °C

File : 2015_183_29300_a5_Module_On_address_5.csv

0.23 T T T T
- ; ; 7/2/2015 8:08 AM ——
[0 i———— ...:.“‘.'f-.‘w.‘?‘ —— _
 Pesk Power = 3,39 Watts
g 015F -
= : :
= : :
Q B
5 N N N N
0.0s - .
i i i
u] 5 10
Woltage(v)

n= Pout _ Vmpp x Impp _ 18.4393272 x 0.183652252

Pin ExA

372 x0,0756

650

25

x 100 =12,05 %




File : 2015_183_29372_35_Module_On_aAddress_S.csv

0.25 T T T

0. T et

Peak Power = 3.43 Watts

Current()

T
7/2{2015 809 AW —=—

Yoltage (W)

(= Pout _ Vmpp x Impp _ 182847 x 0.1875051
Pin ExA 376.2 x 0,0756

File : 2015_183_29443_35_Module_On_Address_S.csv

x 100 = 12,06 %

25

0.23 T T T

T
7/2/2015 5:10 AM ==

Peak Power = 3,48 Watts
z 015 i
=
2
5 N N N N

O O OSSR SO S

Yoltage )

n= Pout _ Vmpp x Impp _ 18.0759525 x 0.19264222
Pin ExA 377 x 0,0756

File : 2015_183_29586_a5_Module_On_Address_S.csv
0.25 T T

25

x 100 =12,21 %

Feak Power = 3.56 \Watts

Current(a)

T
F/2/2015 8113 AW —=—

Yoltage (W)

n= Pout _ Vmpp x Impp _ 18.33882 x 0.1939265
Pin ExA 379.6 x 0,0756

651

x100=12,4 %

25



0.25

File : 2015_123_29272_a5_Module_On_address_S.cav

Currentia)

Peak Power = 3,74 Watts

T
Fi2{2015 8117 AM —=—

BU05 | oovsee e Y

n= Pout _ Vmpp x Impp _ 18.3078938 x 0.2042007

= 10 13

Yoltage )

Pin

0.23

ExA

400.6 x 0,0756

20

x 100 =12,35%

File : 2015_183_29944_a5_Module_On_sddress_S.csv

]

B2
© Peak Power = 3,78 Watls

CUrrentis)

o S OO SRRSOV SNSRI AU: SRS

T
7/2/2015 8119 M —=—

n= Pout _ Vmpp x Impp _

Yaltage )

15

17.8517437 x 0.211906448

Pin

ExA

406.5x 0,0756

652

x 100

20

=123 %

25



Module 4

Date: 2/7/2015 — Morning Measurement

Temperature Ambient: 29 °C

Speed 3
Time AM Panel Temperature °C Efficiency %
8:26 35,4 2,17
8:27 35,3 2,13
8:28 35,5 2,21
8:30 354 2,22
8:31 35,5 2,24
8:32 35,6 2,2

Mean Temperature: 35,45 °C

0.14

File : 2015_183_30379_a4_Module_On_Address_4.csv

T T T T T T T
7/2/2015 B:26 AM —e—

P T S S S 4

B OB b S 4
c : : h :
£ : © Peak Power = 062 \Watts | :
0 I I I I I I

-2 0 2 4 & g 10 12 14 16

Yoltage (V)

n= Pout _ Vmpp x Impp _ 8.450392 x 0.07320405

Pin

ExA 4249 x0,0671

x100=2,17%

653




0.14

012

01

Current(a)

T T T T T T
: : : 7/2/2015 8127 AM e
= A A S S S
Pea:k Poweer = D:.Eul Watts
i i i

File : 2015_183_320449_a4_Module_On_address_4.csv

0os e e

5] g 10 12 14 16
Yoltage (W)

n= Pout _ Vmpp x Impp _ 8.110211 x 0.0757726058

Pin

0.16

Ex A

x100=2,13 %

426.6 x 0,0671

File : 2015_183_320519_a4_Module_On_sddress_4.cov

0.14 =

01z -

0.1

Current(a)

0.06

0.04 -

0.0z —

0os k-

Peak Power = (.64 WWatts

T T
7/2/2015 8128 AM —=—

Pout _ Vmpp x Impp _ 8.620482 x 0.07448833

=] g 10 1z 14 16

Waoltage (V)

Pin

0.16

ExA

x100=2,21%

430.4x0,0671

File : 2015_183_30607 _a4_Module_Cn_Address_4.csv

0.14

0.12

0.1

Current{h)

0.06 —

T T T T T
7/2/2015 8:30 A —=—
D08 b o e ]
: Peak Power = 0.65 Watts |
T FTE FPP RN e 4
s = 5 SRR SUUS DS SOOI SO OSSR OUTE SO SOPRS SIOURTR e SO
i i i i

6 8 10 12 14 16
valtage(v)

n= Pout _ Vmpp x Impp _ 8.419467 x 0.07705689

Pin

ExA

x100=2,22%

435.6 x 0,0671

654



File : 2015_183_30694_a4_Module_On_address_4.cav

n= Pout _ Vmpp x Impp _ 8914274 x 0.07320405

0.16 T T T T T T T
: : : : 7/2/2015 8:31 AM ——
0.12 B
0.1 B
z
g : Paak Power = 0,66 Watts :
T e P PE PR & -
0.04 B
0.02 b
0 i i i i i
u] 2 4 5] g 10 12 14 156
Yoltage (W)
_ Pout _ Vmpp x Impp _ 8.690064 x 0.0757726058 _
n=——= = x100=2,24%
Pin ExA 438.7 x 0,0671
Filz ; 2015_123_20746_34_Module_On_Address_4.csv
0.16 T T T T T T T
7/2/2015 832 AWM ——
0.14 IR : . i
0.1z -
0.1 B
=
@ = B T
S Paak Power ‘= 0.65 Watts :
0.06 - -
0.04 -
0.0z b
0 i i i i i
u] 2 4 5] =] 10 12 14 16

Woltage(y)

Pin

x100=2,2 %

ExA 439.9x0,0671

655



Module 8
Date: 2/7/2015 — Morning Measurement

Temperature Ambient: 29 °C

Speed 3
Time AM Panel Temperature °C Efficiency %
8:25 32,8 13,3
8:26 33,1 13,32
8:28 33,5 13,31
8:30 335 13,38
8:31 33,7 13,45
8:32 33,8 13,41

Mean Temperature: 33,4 °C

File : 2015_183_30355_a2_Module_On_address_8.csv
0.3 T T T

T
F/2f2015 825 AWM =

: ‘Peak Power = 4,32 Watts :

Current(a)

Waltage(v)

n= Pout _ Vmpp x Impp _ 17.5038319 x 0.246582046
Pin ExA 422.7x0,0768

X100 =13,3 %

656




0.3

File : 2015_183_30419_a3_Module_On_address_g.cav

Current(s)

T
7/2/2015 8:26 AM —e—

Peak Power = 4,35 Watts

_ Pout _

Yoltage ()

Vmpp x Impp _ 17.4574432 x 0.2491506

Pin

0.3

X 100 = 13,32 %

ExA 425.1x0,0768

File : 2015_183_30424_a3_Module_On_address_g.cav

T T T T
: : 7/2/2015 8:28 AM —e—

Current(a)

‘Peak Power = 4.38 Watts

n

_ Pout _

Yoltage ()

Vmpp x Impp _ 17.4729061 x 0.2504349

Pin

x 100 =13,31 %

ExA 428.2 x 0,0768

File : 2015_183_30612_a2_Module_On_Address_2.csv

03

Current(s)
o
=
(i)
T

T T T T
: : 7/2/2015 8:30 &AM —e—
:Peak Power = 4.47 \Watts
a i i i

_ Pout _

23
Yoltage(v)

Vmpp x Impp _ 17.557951 x 0.25428775

Pin

x 100 = 13,38 %

ExA 434.9x0,0768

657



0.3

File : 2015_183_30676_a2_Module_On_address_2.csv

Current(s)
o
=
(i)
T

T
7/2{2015 8:31 A —=—

Peak Power = 4.52 Watts

01 B
u] 1 I 1
0 5 10 15 25
Yoltage W)
Pout _ Vmpp x Impp _ 17.0090237 x 0.265846282
n=——= = x 100 = 13,45 %
Pin ExA 437.5x0,0768
File : 2015_183_30740_a8_Module_On_aAddress_8.cav
0.3 T T T T
7/2/2015 8:32 A —=—
0,35 beomeeree e 'F‘éék'buv'\ie'rékt.sti\}'\ffét&;' NG
0z E
z
5 SR = U SO RPR PP RRRPRS O 4
oo - i3 |
o 1 I 1
] 5 10 15 25
Yoltage (V)
_ Pout _ Vmpp x Impp _ 16.9085159 x 0.268414825 _
=—= = x 100 =13,41%
Pin ExA 440.6 x 0,0768

658



Module 3
Date: 2/7/2015 — Morning Measurement

Temperature Ambient: 29 °C

Speed 3
Time AM Panel Temperature °C Efficiency %
8:26 35,6 12,93
8:27 35,3 12,93
8:28 35,3 13,04
8:35 36,5 13,12
8:36 36,4 13,13
8:37 36,3 13,19

Mean Temperature: 35, 9 °C

File : 2015_183_30362_a3_Module_On_address_3.csv

0.3 T T T

0Es b

D2 oo

Currentia)
o
=
m
T

Peak Power = 3.8 Watts

T
7/2/2015 5:26 M ——

Yoltage()

n= Pout _ Vmpp x Impp _ 16.4369011 x 0.2363078

20 25

Pin ExA 423 x0,0709

X100 =12,93 %

659




03

File : 2015_183_320434_a3_Module_On_address_3.cav

Current(a)

T T T
: 7/2/2015 8127 AM e
: Peak Power = 3.91 Wafts
u] 1 1

n= Pout _ Vmpp x Impp _ 16.2745438 x 0.240160644

5 10 15 20 25

Yoltage(v)

Pin

0.3

Ex A

X100 =12,93 %

426.3 x 0,0709

File : 2015_183_30505_a3_Module_On_aAddress_3.cav

0,2 | e

Current(a)

T
7/2/2015 8:28 sM ——

Peak: Power = 3.97 Wa&s

_ Pout

_ Vmpp x Impp _ 16.2513485 x 0.24401348

10 15 20 25
Woltage )

Pin

03

ExA

x 100 = 13,04 %

429.4 x 0,0709

File : 2015_183_309322_a=2_Module_On_Address_3.cav

Current(a)

T T T
- ?EEDIS_B:SSAM—‘—
nes : : : -
Peak Power = 4,19 Watts
0.15 -
0.05 - b
u] 1 1

n= Pout _ Vmpp x Impp _ 16.5606041 x 0.253003448

10 15
Yoltage (V)

25

Pin

ExA

x 100 =13,12 %

450.4 x 0,0709

660



File : 2015_183_31003_a=_Module_On_address_3.csv
0.3 T T T

T
7/2/2015 8136 AM ——

Peak :PDWE!I’ =423 Watt:s :

Currentis)

25
Yoltage ()

(= Pout _ Vmpp x Impp _ 163132 x 0.259424865
Pin ExA 454.2 x 0,0709

x 100 =13,13 %

Module 3 - 8:37 am

250000

>

S 200000 —_—

o

2 150000 \\

golooooo \

S 50000

> \
0
N N0 N N OO N OO MmO N NS 4 O in
- OO NS OIN O < = O 0o < O VW o o
O 1 N < O 0 O O N < ON~NO AN UL INOOO O
©S00QQ0Q0OH+ddddNNNNNN
O O O O 0O 0O 0O 0OD0ODO0DOLOoOou oo o o o

Current A

n= Pout _ Vmpp x Impp _ 16.382782 x 0.261993438
Pin ExA 458.5x0,0709

x 100 = 13,19 %

661




Module 5

Date: 2/7/2015 — Morning Measurement

Temperature Ambient: 29 °C

Speed 3
Time AM Panel Temperature °C Efficiency %
8:26 37 12,64
8:27 36,9 12,63
8:28 36,8 12,72
8:30 36,6 12,78
8:33 36,8 12,84
8:37 37,1 12,92

Mean Temperature: 36,86 °C

File : 2015_183_30360_a3_Module_On_address_S.csv
0.23 P T T T
: : 7;"2;’2015_ 826 aM ——
0.2—------------\:------------5-F!eak-Flower-=-4.~:D4Watts----- ]
T =T SR PRE. TPR
s
=
z
£ : : : :
] T Y P S
005 b e SRR e S S .
0 i i i
u] 5 10 15
Woltage ()

n= Pout _ Vmpp x Impp _ 18.0836849 x 0.223464981

Pin ExA

422.7x0,0756

662

25

x 100 = 12,64 %




0.27 Sy T I T T

Currentia)

01~

003

File : 2015_183_30432_a3_Module_On_address_S.csv

7/2/2015 827 AW ——

- - Poak-Powar :.%“37 aths

=1 10 15 20 25
woltage(v)

Vmpp x Impp _ 18.44706 x 0.22089642

_ Pout _
n= =

Pin

0.25

x 100 =12,63 %

ExA 426.1x0,0756

File : 2015_182_20503_a5S_Module_On_address_S.csv

Current(a)

T
{2015 8128 Al ——

| Pesk Power = 4,13 Watts

045 e ]
MO e Y]

n

_ Pout _

Yoltage (W)

Vmpp x Impp _ 18.2692375 x 0.22603353

Pin

03

x100=12,72 %

ExA 429.4x0,0756

File : 2015_183_30646_a5S_Module_On_address_S.csv

Current(a)

! I I 7}2{2015j8:30 Bl ———
0.25 -—~ ]
O O SR . .Pea!ﬂ?o.wer?‘}.;?i?.wa.tts L B
01 i
D 1 1 1 1

_ Pout _

Yoltage ()

Vmpp x Impp _ 18.161 x 0.232454956

Pin

x 100 =12,78 %

ExA 436.6 x 0,0756

663



File : 2015_183_30718_a5_Module_On_Address_5.cav

0.3 T T T T
: : Fi2/2015 3131 AW —=—
0.25 ™ g
0z | Peak Power = 427 \Watts
—
=z
= :
% 015 oo .
bt
=
o H
003 - b
o 1 1 1 |

Yaltage (W)

Pout _ Vmpp x Impp _ 18.16873 x 0.235023513
Pin ExA 439.9x 0,0756

x 100 = 12,84 %

File : 2015_183_31076_a5_Module_On_aAddress_S.csv

0.3 T T T T
: : ?QQDIS_B:S?AM—‘—
Peak Powear = 4,48 \Watts
0.2 : B
=
5
i 0 U SO OR PSSP J
o 1 1 1 1

Yoltage ()

_ Pout _ Vmpp x Impp _ 18.3465519 x 0.244013488
Pin ExA 458.5x0,0756

n

x100=12,92 %

664



Module 4

Date: 2/7/2015 — Noon Measurement

Temperature Ambient: 33 °C

Fan OFF

Time PM

Panel Temperature °C

Efficiency %

12:52

58,4

1,22

12:53

57,4

1,19

12:55

54,2

1,42

12:56

54,7

1,29

12:59

56,4

1,41

13:00

58,3

1,26

Mean Temperature: 56,56 °C

0.2

File : 2015_182_46328_a4_Module_On_address_4.csv

B

0.1 -

Current(a)

0,08 v

7 O OOt UU PP SO SOV UOUSUOUUN SUUOOUUSUIUUNE SUTUSTSOTIOUIOE St S OSSO

Peak Power = 0.79 Watts

T T
7/2/2015 12:52 PM ——

n= Pout _ Vmpp x Impp _ 8.357615 x 0.0950368

Yoltage ()

Pin ExA

959.2 x 0,0671

665

x100=1,22 %




File : 2015_183_46397_34_Module_On_Address_4.cov
0.2 T T T

P I
D42 b N

P I S R

Current(a)

008
0.06 -
e O OO SO

T T
7/2/2015 12:53 PM ——

Voltage(v)

Pout _ Vmpp x Impp _ 8.1566 x 0.09503683
Pin ExA 959.4 x 0,0671

File : 2015_183_46502_a4_Module_On_address_4.csv

16

x100=1,19 %

0.23 T T T T
0.2

0,13

Current{s)

Peak Power = 0,92 Watts

a i i i i i i

T T
7/2/2015 12:55 PM —e—

u] 2 4 =] a 10 1z
Voltage )

Pout _ Vmpp x Impp _ 9.416814 x 0.09760539
Pin ExA 961.6 x 0,0671

File : 2015_183 46572_a4_Module_On_address_4.cav

16

x100=1,42 %

0.23 T T T
0.2

0.15

Current()

Peak Power = 0,83 Watts

T T
7/2/2015 12:56 PV ——

1] 2 4 il g 10 12
Yoltage 'y

n= Pout _ Vmpp x Impp _ 8.829229 x 0.09760539
Pin ExA 959 x 0,0671

666

16

x 100 =1,29 %



0.25

0.2

0.15

Currentia)

0.1

0.05

File : 2015_183_46746_a4_Module_On_address_4.csv

T T T T T T T
- - - - 7/2/2015 12:59 PM —e—

| Peak Power = 0,91 Watts

Yoltage )

n= Pout _ Vmpp x Impp _ 9.246724 x 0.0988896
Pin B

0.2z

0.z
0.18
0.16
0.14
0.1z

0.1

Current(s)

0.0
0.06
0.04
0.02

n= Pout _ Vmpp x Impp _ 8.148869 x 0.09888967

x100=1,41%

ExA 958.5 x 0,0671

File : 2015_122_46216_a4_Module_On_address_4.cav

T T T T T T T
; ; : 7/2/2015 100 FM —=—

Peak Power = 0,81 Wattks i ; :

2 4 a1 =] 10 12 14
Yoltage (W)

Pin

x 100 =1,26 %

ExA 955.9x0,0671

667

16



Module 8

Date: 2/7/2015 — Noon Measurement

Temperature Ambient: 33 °C

Fan OFF

Time PM

Panel Temperature °C

Efficiency %

12:51

58,8

12,55

12:54

57,9

12,63

12:55

57,1

12,7

12:56

56,8

12,71

12:58

57,1

12,67

12:59

57,2

12,68

57,48 °C

File : 2015_123_46319_a3_Module_On_address_2.csv

0.7 T T

Current(s)

T T T
7/2/2015 12:51 PM ——

Peak Power = 0.27 Watts :

g oo R

10
Yoltage ()

12

n= Pout _ Vmpp x Impp _ 15.6251078 x 0.5933381

Pin ExA

961.6 x 0,0768

14

668

16

x 100 = 12,55 %

Mean Temperature:



n=

n

Current{A})

Current{A)

Current(a)

0.7

File : 2015_123_46447_a8_Module_On_address_S.csv

T T T T
7/2/2015 12:54 PM ——

06 n

: Peak Power = 9,32 Watts
T S SO O OO SUR: SRRSO SO d
T T S PO S 4
0.2 .

0 i i i

Voltage ()

Pin

Pout _ Vmpp x Impp _ 16.02714 x 0.58177954

x 100 =12,63 %

ExA 960.4 x 0,0768

File : 2015_123_46512_a8_Module_On_Address_S.csv

0.7

1 I 1

T
7/2/2015 12:55 PM ——

PealPower = 0,38 Walts

Pout _ Vmpp x Impp _ 16.0194073 x 0.5856324

Voltage ()

Pin

0.7

x100=12,7%

ExA 961.4 x 0,0768

File : 2015_183_46576_as_Module_On_address_g.csv

T
7/2/2015 12:56 PM ——

Peak i:'DWE!I’ =9.36 Watté
% T S O SR i

i i i

_ Pout _ Vmpp x Impp _ 15.8415861 x 0.59076947

25
Yoltage (V)

Pin

x100=12,71 %

ELA 958.7 x 0,0768

669



File : 2015_183_46705_a8_Module_On_address_8.csv
D? T T T

T
7/2/2015 12:58 PM ——

ok ... PeakPower=033watls

=

Yoltage(v)

Pout _ Vmpp x Impp _ 16.03487 x 0.5817795
Pin ExA 958.7 x 0,0768

n=

X100 =12,67 %

File : 2015_183_46769_a2_Module_On_address_8.csv
0.7 T T T

T
Ff2/2015 1250 FM —=—

Peak F‘Dwer =032 Watté

Currernt{s)

25
Woltage )

n= Pout _ Vmpp x Impp _ 15.8183918 x 0.5894852
Pin ExA 957.1x 0,0768

x 100 = 12,68 %

670



Module 3

Date: 2/7/2015 — Noon Measurement

Temperature Ambient: 33 °C

Fan OFF

Time PM

Panel Temperature °C

Efficiency %

12:57

61,7

11,94

13:00

61,8

11,84

13:01

61,9

12

13:05

60,3

12

13:06

59,7

12,1

13:07

59,6

12,1

60,83 °C

File : 2015_183_46679_a3_Module_On_address_3.csv

0.7 T T T T T T T T T
: : : : ?‘/2/2015 12:57 PM =
osb o PeskPower=siaiwats - SNo
5 Y S 0 0 O O PP . VOIS SR
= : : :
= : : :
& : : : : : : : : :
o ' : : :
0 i i i i i i i i

0 2 4 =] 2 10

Woltage W)

n= Pout _ Vmpp x Impp _ 14.45767 x 0.561231

12

Pin ExA

957.5x0,0709

14

671

16 1= 20

x 100 =11,94 %

Mean Temperature:



Current(a)

Current(a)

Current(a)

File : 2015_183_46821_a3_Module_On_Address_3.csv
0.7 T T T T T

T T T
72/2015 1:00PM ——

e . Peak Power. = 8,04 Watts

0.4

02

Dl i

i 1 1 1 1 1 I 1 I
ul 2 4 5] =] jinj 12 14 16 13 20

Woltage ()

Pout _ Vmpp x Impp _ 14.0092506 x 0.574073851
Pin ExA 957.3 x 0,0709

x100=11,84 %

File : 2015_123_46892_33_Module_On_Address_3.csv
0.7 T T T T T

T T T
7/2/2015 1:01 P —=—

06

0.5 b Peak Power = B3 WEtE L

03

02 i

i i i i i i i i i
o 2 4 5] =] 10 12 14 16 18 20
Yoltage (W)

Pout _ Vmpp x Impp _ 14.4499388 x 0.5625153
Pin ExA 955.4 x 0,0709

X100 =12 %

File : 2015_183_47106_a3_Module_On_address_3.cov
0.7 T T T T T T

T T T
7/2/2015 1:05 PM —=—

06

75 S Oy W O
04 -
0‘3 =
A

ODLp-i

0 i i i i i i i
a 2 4 & a8 10 12 14 16 18 20
Voltagev)

Pout _ Vmpp x Impp _ 14.488596 x 0.5625153
Pin ExA 957.8 x 0,0709

x100=12 %

672



0.7

File : 2015_183_47177_a3_Module_On_address_3.csv

T T T T T T T T T
- - - - - 7/2/2015 1:06 PM —e—

Current(a)

oo Poak Power = 8.18 Watts -

n=

Pout _

2 4 5] g 10 12 14 16 138 20
Yoltage (V)

Vmpp x Impp _ 14.6045666 x 0.5599467

Pin

0.7

x100=12,1%

ExA 953.2 x 0,0709

File : 2015_182_47243_a2_Module_On_Address_3.csv

Currentia)

T T T
(7/2/2015 107 PM —=—

. FeskPower =20 Watts

_ Pout _

2 4 5] g 10 12 14 16 13 20
Yoltage )

Vmpp x Impp _ 14.6432228 x 0.5599467

Pin

x100=12,1%

ExA 955.4 x 0,0709

673



Module 5
Date: 2/7/2015 — Noon Measurement
Temperature Ambient: 33 °C

Fan OFF

Time PM Panel Temperature °C

Efficiency %

12:52 59,3

11,89

12:53 59,3

11,95

12:56 57,3

12

12:58 57,8

12,02

13:00 58,1

11,9

13:01 58,4

11,98

Mean Temperature: 58,36 °C

File : 2015_183_46322_a5_Module_On_Address_S.csv

0.6 T T T

Feak Power = B.65 Watts

Current(a)

T
7/2/2015 12:52 PM ——

Yoltage(v)

n= Pout _ Vmpp x Impp _ 17.009023 x 0.5085755
Pin ExA 961.8 x 0,0756

674

25

x100=11,89 %




0.6

File : 2015_183_4A394_aS_Module_On_address_S.csv

T
7/2/2015 12:53 PM —=—

Currentis)
o
w
T

02k

a1

Pisak Power = B.67 Watts

_ Pout _ Vmpp x Impp _ 16.962635 x 0.511144042

Voltage(V)

n=— x 100 =11,95 %
Pin ExA 959.7 x 0,0756
File : 2015_183_46608_a5_Module_On_address_S.csv
0.6 T T T
: 7i2/2015 12:56 PM —=—
05 P SR : -
Peak Power = 870 Watts
[T A _
z
] _
5
0.2 - a
[T R 4
a i i i
a 5 10 15 20 25
Voltage V)
Pout _ Vmpp x Impp _ 17.1095314 x 0.5085755
n=——= = x 100 =12 %
Pin ExA 959.4 x 0,0756
File : 2015_183_46680_a5S_Module_On_address_S.cev
0.6 T T T T
7/2/2015 12:58 PM ——
05 B T 4
_F'eak Power = 8,70 atts
T PO SO 4
z
@ 003 e X ]
3
02 e ]
ok __
] i i i
a =1 10 15 23
Woltage(v)

n= Pout _ Vmpp x Impp _ 17.1945763 x 0.5060069

Pin

x 100 =12,02 %

ExA 957.1x 0,0756

675



0.6

File : 2015_183_46823_a5_Module_On_address_S.csy

CLFrentia)

Peéak Power = 8.63 Watts

T
F/2/2015 1:.00 PM ==

Pout

_ Vmpp x Impp _

10 15
Yaltage )

16.792545 x 0.5137126

Pin

0.6

Ex A

958.5x 0,0756

x100=119%

File : 2015_183_46895_a5_Module_On_Address_S.csv

25

ook Power = 5,67 Watts

Current(s)

T
7/2/2015 1:01PM ——

n= Pout _ Vmpp x Impp _

10 15
Yaoltage

16.86986 x 0.5137126

Pin

ExA

956.8 x 0,0756

x 100

676

=11,98 %

25



Module 4

Date: 2/7/2015 — Noon Measurement

Temperature Ambient: 33 °C

Speed 1
Time PM Panel Temperature °C Efficiency %
13:13 54 1,5
13:15 54,3 1,46
13:16 53,8 1,46
13:19 53,9 1,47
13:22 52,8 1,51
13:23 53,1 1,56

Mean Temperature: 53,65 °C

File : 2015_183_47637_a4_Module_On_address_4.csv

0.25 :

o0 e, SN RN SRR SUSNRTRNE SR U

Current{s)

Ol i

T T
7/2/2015 1:13 PM —e—

Pk Power = 007 Waths G

n

Yoltage)

_ Pout _ Vmpp x Impp _ 8.844692 x 0.109163925

Pin ExA

959.9 x 0,0671

677

14 16

x100=1,5%




File : 2015_183_47707_a4_Module_On_Address_4.csv
0.23

T T T T
7/2/2015 1115 P ——

0.2k

—~ DS i
Z
c
i)
= : B
=
[} [ - Peak Power = 0,04 Watts - .- -
0.05 - B
1] 1 1 1 1 1
o 2 4 5] a8 10 hi=) 14 16

Voltagedvy

_ Pout _ Vmpp x Impp _ 8.318959 x 0.113016769 _
n=——= = x100=1,46 %
Pin ExA 959.7 x 0,0671

File ; 2015_183_47777_ad_Module_On_Address_d4.csv
0.25

T T
7/2/2015 1:16 PM —=—

Current(s)

a 2 4 5] g 10 12 14 16
Voltage (W)

_ Pout _ Vmpp x Impp _ 8543169 x 0.110448211 _
n=—= = x100=1,46 %
Pin ExA 954 x 0,0671

File : 2015_183_47951_a4_Module_On_sddress_4.csv
0.23

T T T T T T
: : : : 7/2/2015 1:19 P —e—

0.2

015

Current(s)

01
© Peak Power = 0.94 Watts

1] 1 1 1 1 1
u} 2 4 B g8 10 12 14 16
Yoltage(v)

_ Pout _ Vmpp x Impp _ 9.362695 x 0.100173958 _
n=——= = x100=1,47%
Pin ExA 952.8 x 0,0671

678



0.25

File : 2015_182_42126_a4_Module_On_address_4.csv

0.2

0.15

Current(a)

U PEak POwer = 0006 Wats

T T
7/2/2015 1:22 PM —e—

_ Pout

_ Vmpp x Impp _ 8.937469 x 0.107879646

4 5] g
Yoltage ()

10

Pin

0,25

ExA

945.4 x 0,0671

12 14 16

x100=1,51%

Filz : 2015_183_48213_a4_Module_On_address_4.csy

0.2

Currentiay

DS oo

Ol b

. ..F'éak .F'D..W.er.% D.QE!Wa.tts: . f

T T
7/2/2015 1:23 PV ——

n

4 =] 2
Yoltage v

__ Pout _ Vmpp x Impp _ 8.49678 x 0.116869614

Pin

ExA

944.2 x 0,0671

10

12 14 16

x 100 =1,56 %

679



Module 8

Date: 2/7/2015 — Noon Measurement

Temperature Ambient: 33 °C

Speed 1

Time PM

Panel Temperature °C

Efficiency %

13:14

53,4

12,85

13:17

53,1

12,91

13:18

53,2

12,9

13:20

53,1

12,87

13:22

53

12,9

13:23

53

13

Mean Temperature: 53,13 °C

File :

2015_183_47678_a8_Module_On_Address_8.csv

0.7 .

Current(s)

Peak Power = 9,46 \Watts :

T
7/2/2015 1:14 P ——

Yoltage (W)

Pin ExA

n= Pout _ Vmpp x Impp _ 16.119915 x 0.5869166

958 x 0,0768

680

25

x 100 =12,85 %




n=

n

Current()

Current(a)

0.7

File : 2015_183_47871_as_Module_On_address_gS.csv

0E -

0.3 -

Currentis)

0.2

ol

04

T T

: 7/2/2015 1:17 PM —=—
Peak Power = 9,43 Watts

i i

Pout _ Vmpp x Impp _ 16.0735264 x 0.5869166

10 15
Yoltage &)

Pin

07

ExA

950.9x 0,0768

File : 2015_183_47936_a8_Module_On_address_8S.cav

25

0z -

[u R

03

T
7/2{2015 1:18 PM —=—

Peak Power = 9.46 Watts :

Pout _ Vmpp x Impp _ 16.0812588 [1 0.5882009

10 15
Yoltage (W)

Pin

07

ExA

954.7 x 0,0768

File : 2015_183_42000_a2_Module_On_Address_2.csv

x100=12,9%

x100=12,91 %

25

PeakPower =SdSWatts N\

T 0 U T, SO S

T
7/2/2015 120 PM ==

10 15 20
Yoltage(v)

_ Pout _ Vmpp x Impp _ 16.20496 x 0.5830638

Pin

ExA

x 100 = 12,87 %

956.1 x 0,0768

681

25



0.7

File : 2015_183_48129_a8_Module_On_address_g.csy

O e oeeeoe

0.5 -

Current(s)

02 oo

[n i

T
7/2/2015 1:22 FM —=—

Peak Power = 9,37 Walts

n=

Pout _ Vmpp x Impp _ 16.32093 x 0.57407385

Yoltage(vy

Pin

0.7

x100=12,9%

ExA 945.1 x 0,0768

File : 2015_1232_42194_a2_Module_On_Address_2.csv

T T T T
: : 7/2/2015 1:23 PM —=—

06 -

Current(a)

0z k-

01

03k

Peak Power = 9,36 Watts :

n= Pout _ Vmpp x Impp _ 15.9420938 x 0.5869166

Yoltage(v)

X100 =13 %

Pin

ExA 944.4 x 0,0768

682



Module 3
Date: 2/7/2015 — Noon Measurement
Temperature Ambient: 33 °C

Speed 1

Time PM Panel Temperature °C Efficiency %

13:13 54,7 12,32

13:14 54,2 12,35

13:16 53,9 12,35

13:23 52,7 12,45

13:24 52,5 12,41

13:25 52,2 12,44

Mean Temperature: 53,36 °C

File : 2015_183_47620_a3_Module_On_Address_3.csv
0.7 T T T T T

T T T
7/2/2015 1:13 PM —=—

0.6 -

[l — . Peal{-Pawer:B.SQWatts---- RS R

O bR

Current{a)

o 2 4 5] =] 10 1z 14 16 1= 20
Woltage ()

Pout Vm xIm 14.875164 x 0.56379956
n= 2= = PP X PP x 100 = 12,32 %

Pin ExA 960.2 x 0,0709

683




File ; 2015_183_47691_a3_Module_On_sddress_3.csv
0.7 T T T T

T T T
7/2/2015 1:14 PR ——
0 o T e ]

D5 [ Pedk Power = 8,40 Watts

O b

Current(a)

0.3 -

0.1 -

Voltage V)

Pout _ Vmpp x Impp _ 14.7050743 x 0.571505249
Pin ExA 959.2 x 0,0709

x 100

12,35%

File : 2015_183_47762_a3_Module_On_Address_3.csv
0.7 T T T T T

T T T
F/2/2015 1116 PM ——

06

05 e el paak Power & B.35 Watts

0.4

Current(s)

0.3

0.1 -

0 i i i i i i i i
a 2 4 =1 g 10 1z 14 16 12 20
Voltagedv)

Pout Vm xIm 15.1303 x 0.55224
n= 2% = PP X PP x 100 = 12,35 %

Pin ExA 953.5x 0,0709

File : 2015_183_48189_a3_Module_On_Address_3.csy
0.7 T T T T T

T T T
7/2/2015 1:23 P —e—

OGSk PaskPowe—gasWats N

S e T

Current(s)

a i i i i i i i i i
0 2 4 6 g 10 12 14 156 18 20
Yoltage ()

n= Pout _ Vmpp x Impp _ 14.9370155 x 0.5586625
Pin ExA 945.4 x 0,0709

x 100 =12,45 %

684



File : 2015_183_48261_a3_Module_On_address_3.csv
0.7 T T T T

T T T
7/2/2015 1:24 M ——

05 'F'eakPDwer':;'B;SD'Wa?:ts‘ _

3 U SRS S USRS SOUUUORURUR SURSSPUSTRUS HURUTRRTS FURRSRRUNS SORRRIPRS SRV, YOOt SO

Currentia)

0 1 I 1 1 1 1 1 1 1
] 2 4 5 2 10 12 14 186 18 20

Voltage (W)

Pout _ Vmpp x Impp _ 15.068449 x 0.5509568
Pin ExA 943.2 x 0,0709

n= x100=12,41 %

File : 2015_183_483232_a3_Module_On_address_3.csv
0.7 T T T T T T

T T T
742/2015 1:25PM ——

DS b PeakPower —BILWats N

Current(a)

0 i i i i i i i i i
u] 2 4 5] g 10 12 14 16 138 20
Yoltage (V)

n= Pout _ Vmpp x Impp _ 14.9834032 x 0.55480963
Pin ExA 941.8 x 0,0709

x 100 =12,44 %

685



Module 5

Date: 2/7/2015 — Noon Measurement

Temperature Ambient:

Speed 1

33°C

Time PM

Panel Temperature °C

Efficiency %

13:14

56,4

12,05

13:16

56

12,07

13:18

55,9

12

13:19

56,3

12

13:24

56

12,05

13:25

56

11,98

Mean Temperature: 56,1 °C

File : 2015_123_47629_a5S_Module_On_address_S.csv
0.6 T T T

T
?/2/2015_ 114 PM —=—

‘Peak Power = 8.74 Watts

Current()

25
Yaoltage (V)

Pout Vm xIm 17.3569355 x 0.503438354
n= 2= = PP X PP x 100 = 12,05 %

Pin ExA 959.2x 0,0756

686



File : 2015_183_47761_a5_Module_On_Address_S.csv
0.6 T T

T
7/2/2015 1:16 PM ——

Feak Power = 8.70 \Watts

—
E
pu
= : : :
01 n

Yoltage(y)

n= Pout _ Vmpp x Impp _ 14.7050743 x 0.571505249
Pin ExA 953.5x 0,0756

x 100 =12,07 %

File : 2015_183_47904_a5_Module_On_Address_S.csv
0.6 T T

T
7/2/2015 1:18 PM ——

Peak Power = 8.64 WWatts

Current(a)

0.2 - a

Yoltage(y)

Pout _ Vmpp x Impp _ 17.124994 x 0.50472265
Pin ExA 953 x 0,0756

n=

X100 =12 %

File : 2015_183_47975_a5_Module_On_Address_S.csv

0.6 T T T T
3 ?/2/2015 1:19 PM ==
Peak Power = 8.67 Watts
0.4 : .
= :
=]
u] 1 1 1

25
Yoltage(v)

n= Pout _ Vmpp x Impp _ 17.0940685 x 0.5072912
Pin ExA 956.1 x 0,0756

X100 =12 %

687



File : 2015_183_48262_a5_Module_On_address_S.csv

0.6 T T T T
. : ?/2/2015_ 1:24 Pl ——=—
: Peak Power = 8.59 Watts
z
¥ 03 i
5
0lr T
D 1 1 1

25
Woltage()

Pout _ Vmpp x Impp _ 17.140457 x 0.5008698
Pin ExA 942.5 x 0,0756

x 100 =12,05 %

Filz ; 2015_183_48333_a5_Module_On_sddress_S.csv

0.6 T T T T
. . 7/‘2/‘2015 1:25 PM ==
: Feak Pawer = 8.54 Watts
@ : : : :
@ D3 b ]
=]
D.l - —
D 1 1 1

25
voltage()

n= Pout _ Vmpp x Impp _ 17.03995 x 0.5008698
Pin ExA 942.3 x 0,0756

x 100 = 11,98 %

688



Module 4
Date: 2/7/2015 — Noon Measurement

Temperature Ambient: 33 °C

Speed 2
Time PM Panel Temperature °C Efficiency %
13:32 52,6 1,58
13:39 51,3 1,72
13:40 50,7 1,75
13:41 51,1 1,71
13:43 51,2 1,68
13:45 51,3 1,73

Mean Temperature: 51,36 °C

File : 2015_183_48754_a4_Module_On_address_4.csv
0.25 T T T T

T T
Ff2f2015 1132 PM =

B2 b G

Current{s)

01 Peak Power = 1.00 Watts

Voltage )

_ Pout _ Vmpp x Impp _ 8.1566 x 0.122006744
Pin ExA 939.2 x 0,0671

n

X 100 = 1,58 %

689




File : 2015_183_49172_a4_Module_On_Address_4.csv
0.25 T T T

T T T T
: 7/2/2015 139 PN —=—

Current(a)

Peak Power = 1.08 Watts
01 : : :

L0 o e ]

0 i i i i i i i
u] 2 4 & 2 10 12 14 16
voltage()

n= Pout _ Vmpp x Impp _ 8.690064 x 0.1245753
Pin ExA 935.4 x 0,0671

x100=1,72%

File : 2015_183_49208_a4_Module_On_address_4.csv

0.3 T T T T T T T
: : : 742/2015 1:40 P —s—

0.25 B

0.2 B
z
g 015 e
3 N N
o Peak Power = 1.10 Watts |

0 i i i i i

u] 2 4 i} g 10 12 14 16
Yoltage (V)

n= Pout _ Vmpp x Impp _ 8.241645 x 0.133565277
Pin ExA 935.4 x 0,0671

x100=1,75%

File : 2015_182_49277_a4_Module_On_Address_4.cav
0.25 T T T

T T T T
: 7/2/2015 141 PM —=—

0.2

@ 015 =

=

£ ; ; ; ; ;

i oLk s -.Peak Power = 1.07 \Watts % _
T OO SO PO OSPRSO SUUESORPUIOE SO RPROTONE SO AR

0 i i i i i
u] 2 4 5] g 10 12 14 16
Yoltage(v)

n= Pout _ Vmpp x Impp _ 9.2853 x 0.11558533
Pin ExA 931.3x0,0671

x100=1,71%

690



File : 2015_183_49417_a4_Module_0On_address_4.csv

n= Pout _ Vmpp x Impp _ 8.628214 x 0.1245753

Pin

x100=1,73 %

ExA 926.3 x 0,0671

691

0.25 T T T T T T T
: : : : ?[2{_2015 1:43 PM ==
0.2 B
@ 0.15 b
3 oaloi . PeskPower=10SwWatts .
B U SO FOU OO SRRSO SO SR 4
. i i a a a
u] 2 4 4] g 10 1z 14 16
Yoltage ()
_ Pout _ Vmpp x Impp _ 8.860155x 0.1181539 _
n=——= = x 100 = 1,68 %
Pin ExA 927.7 x 0,0671
File : 2015_183_49539_a4_Module_On_address_4.csv
0,23 T T T T T T T
: 7/2/2015 1:45 PM ——
0.2 -
z 0.15 —
IS
5 : : :
= ; Peak Power = 1.08 Watts
e =) Ut SO OO PO UROUOU SOOUO U UROR SOROUSURROURUE SORPURURRURORE SUPRRRR. 4
0 i i i i i
a 2 4 5] g 10 12 14 16
Woltage(v)



Module 8
Date: 2/7/2015 — Noon Measurement

Temperature Ambient: 33 °C

Speed 2
Time PM Panel Temperature °C Efficiency %
13:32 52,4 12,91
13:39 51,2 12,97
13:40 51,2 12,95
13:41 51,2 12,96
13:43 51,2 12,98
13:45 51,1 12,94

Mean Temperature: 51,38 °C

File : 2015_183_48774_a8_Module_On_Address_B.csv

0.7 T T T
: : 7/2/2015 1132 P ———
: Pesk:Power = 9.33 Watls
G0 e e R
£
z
0.2
u] 1 1 |
o =1 10 15 20 23

Woltage (W)

n= Pout _ Vmpp x Impp _ 15.97302 x 0.584348
Pin ExA 940.8 x 0,0768

x100=12,91 %

692




0.7

File : 2015_183_49161_ad_Module_On_Address_8.csv

0.6 —

0.5

Current({i)

0.2 |-

0.1

T T T T

: : 7/2/2015 1:39 PM ——
PeakPower=932Watts N

1 1 1

Voltage(V)

Pin

07

Pout _

Vmpp x Impp _ 16.20496 x 0.575358
ExA 935.4 x 0,0768

x100=12,97 %

File : 2015_182_49225_a2_Module_On_Address_S.csv

T
7/2{2015 1:40 Pt —=—

Currentia)

% O OSSN OSSO

. Pk Power =020 Watts N

n=

Pout _

Yoltage )

Vmpp x Impp _ 16.4446335 x 0.565083861

Pin

0.7

x 100 =12,95 %

ExA 933.7 x 0,0768

File : 2015_183_49290_a8_Module_On_address_g.csv

T T T
: : 7/2/2015 1:41 P —e—

06 -

05 -

Current(a)

02

01

. Poak Power.= 025 Watts. . N

Yoltagey)

Vmpp x Impp _ 16.36732 x 0.565083861

_ Pout _
n= =

Pin

x 100 =12,96 %

ExA 928.9x0,0768

693



0.7

File : 2015_183_404190_a2_Module_On_Address_2.csv

Currertia)

T T T T

: : 7/2/2015 143 PM ——
I ..Pea[%.iner :.9.24'..'\-'.3&3.. . ]

i i i

_ Pout
n=

Woltage (V)

_ Vmpp x Impp _ 16.243618 x 0.5689367

Pin

0.7

x 100 =12,98 %

ExA 926.3 x 0,0768

Filz : 2015_183_495423_a2_Module_COn_Address_2S.csv

T T T T
- - 7/2/2015 1145 PM ——

Currentia)

. PeakPower=921Watts N

n= Pout _ Vmpp x Impp _ 16.25908 x 0.566368163

Woltage)

Pin

x100=12,94 %

ExA 926.5 x 0,0768

694

25



Module 3

Date: 2/7/2015 — Noon Measurement

Temperature Ambient:

Speed 2

33°C

Time PM

Panel Temperature °C

Efficiency %

13:32

51,6

12,44

13:39

51,1

12,45

13:43

o011

12,47

13:44

51

12,43

13:46

50,8

12,48

13:48

50,6

12,5

Mean Temperature: 51,03 °C

File : 2015_183_48739_a3_Module_On_address_3.csv

Current(a)

01 -

T T T
7/2/2015 1132 PM —=—

05 e e oo L Pk POWEr S 820 WS N
7 1 O SRS SO S MRS SO

n

_ Pout _ Vmpp x Impp _ 15.122568 x 0.5483882

g 10 1z 14
Voltage vy

Pin ExA

939.4 x 0,0709

695

x 100 =12,44 %




File : 2015_123_49187_a2_Module_On_Address_3.csv
0.7 T T T T T T T T T
: F/2{2015 1133 PM —=—
0‘6 - - o N —
05 b b e Peak Power = 8.2 Walts NG
I a4l 4
£ :
2 :
g o3 .
02 b -
0 i i i i i i i i i
0 2 4 5] g 10 12 14 16 18 20
vaoltage ()
Pout _ Vmpp x Impp _ 15.052986 x 0.5483882
n=——= = x 100 = 12,45 %
Pin ExA 935.4 x 0,0709
File : 2015_123_49401_a2_Module_On_Address_3.csv
07 T T T T T T T T T
: : : F[2{2015 1143 PM —=—
06 - n
Q5 e Pl Pawer £ 8 2L Wl N
I o4+ 4
z :
] :
02 i -
0 i i i i i i i i i
0 2 4 5] g 10 12 14 16 18 20
Yoltage ()
_ Pout _ Vmpp x Impp _ 15.0452547 x 0.54581964 _
n=——= = x 100 =12,47 %
Pin ExA 928 x 0,0709
File : 2015_183 49472_a3_Module_On_Address_3.csv
0.7 T T T T T T T T
T/2/2015 1:44 PM ——
0.6 =
0s - - Fesk Power = BaNWals N 4
o4 .
3 o3p -
0.2 =
0.1 -
a i i i i i i i i i
a 2 4 & g 10 12 14 156 13 20
Woltage)

n= Pollt _ Vmpp x Impp _ 15.052986 x 0.544535339

Pin

ExA

x 100 =12,43 %

929.9x 0,0709

696



0.7

File : 2015_182_49615_a3_Module_On_aAddress_3.csv

T T T T T T T T T
- - - - - 7/2/2015 1:46 P ——

0.6

Current(a)

0.3 —
0.2 b _
T A PO _

PRk Pawer C B2 WA N

n=

Pout _ Vmpp x Impp _ 15.1612253 x 0.5432511

2 4 6 8 10 12 14 16 18 20
Yoltage (W)

Pin

x 100 =12,48 %

ExA 930.6 x 0,0709

File : 2015_123_49626_a3_Module_On_address_3.csv

0.7

T T T T T T T T T
: : : : 7/2/2015 14BPM —e—
- . . :
LN “Peak Fower £ 620 Watts
T T RO PSS P PR PISRTS Fp
=
5 : :
% N N N N N N N N
i i i i i i i i i

n

_ Pout _

2 4 & g 10 12 14 16 13
Yoltage (V)

Vmpp x Impp _ 15.168956 x 0.5406825

Pin

x100=12,5%

Ex[] 925.3 x 0,0709

697

20



Module 5

Date: 2/7/2015 — Noon Measurement

Temperature Ambient: 33 °C
Speed 2
Time PM Panel Temperature °C Efficiency %

13:32 55,6 12,04
13:39 54,5 12,1
13:42 54 12,11
13:43 54 12,1
13:44 54,1 12,08
13:47 54,3 12,07

Mean Temperature: 54,41 °C

File : 2015_183_48763_a5_Module_On_Address_S.csv
0.6 T T

T
7/2/2015 1132 PM —=—

Peak Power = 8,56 \Watts

Current(a)

25
Yoltage(v)

n= Pout _ Vmpp x Impp _ 17.03995 x 0.502154052
Pin ExA 939.9x 0,0756

X 100 =12,04 %

698



0.6

File : 2015_

183_49193_a5_Module_On_Address_5.cev

0.5 -

0.4 b

Currenti)

01

03l

T
7,-’2,-'2015_ 139 PM —=—
Pesk Power = 8,55 Watts
i i

Pout _ Vmpp x Impp _ 16.9007835 x 0.5060069

10 15
Yaltage )

25

n=—
Pin

0.6

ExA

x100=12,1%

934.9x0,0756

File : 2015_183_49335_a5_Module_On_Address_S.csv

0.4 -

Currentis)
o
[i%)
T

T T T

7/2/2015 1:42 PW —=—
Peak Power = 8,52 Watts
1 1

n=

Pout _ Vmpp x Impp _ 17.1713829 x 0.49701693

10 15 20 25
Yoltage (W)

Pin

0.6

ExA

931.5x 0,0756

File : 2015_183_49407_a5_Module_On_Address_S.csv

x100=12,11 %

T T T
: 7/2/2015 143 PM ==

Current(s)

‘Peak Power = 8,48 Watts

n= Pout _ Vmpp x Impp _

10 15 20
Yoltage(v)

17.3723984 x 0.488026977

Pin

ExA

926.8 x 0,0756

699

25

x100=12,1%



File : 2015_122_49479_a5_Module_On_Address_S.cav
0.6 T T

T
7/2/2015 1:44 Pl —=—

‘Peak Power = 9,49 Watts

Currentiah

Yaltage )

Pout _ Vmpp x Impp _ 17.3569355 x 0.489311248
Pin ExA 929.6 x 0,0756

x 100 = 12,08 %

File : 2015_183_49622_a5_Module_On_address_S.csv

0.6 T T T

T
Ff2{2015 1:47 PM —=—

: Feak Fower = 2,49 Watts

CLrrentis)

Yaltage()

_ Pout _ Vmpp x Impp _ 17.2564278 x 0.491879821
Pin ExA 929.9x 0,0756

n

x 100 =12,07 %

700



Module 4

Date: 2/7/2015 — Noon Measurement

Temperature Ambient: 33 °C

Speed 3

Time PM

Panel Temperature °C

Efficiency %

13:55

52,1

1,65

13:57

51,7

1,66

13:58

52,3

1,65

14:00

52,2

1,63

14:02

51,2

1,73

14:03

52

1,69

Mean Temperature: 51,91 °C

0.25 T

File : 2015_183_50115_a4_Module_On_Address_4.csv

Current()

I R S0 OO SOR SSOURROE SOOI e LA

Ol b

T T
?/2/_2015 1:55PM ——

"PEakPDWBT'Z'IIDQ Watts - A

n= Pout _ Vmpp x Impp _ 9.300843 x 0.109163925

Yoltage (W)

Pin ExA

919.4 x 0,0671

701

14 16

x 100 =1,65 %




0.25

File : 2015_183_50254_34_Module_On_Address_4.cov

0.2

0,15

Current(a)

BLOS b

PEak Prwer = 1.02 Watts

T T
7/2/2015 1557 PM ——

_ Pout _ Vmpp x Impp _ 9.440008 x 0.107879646

Voltage(v)

n=— x 100 = 1,66 %
Pin ExA 914.6 x 0,0671
File : 2015_183_50224_az4_Module_On_Address_4.cav
0.25 T T T T T T
7/2/2015 1:58 PM ——
0.2 B
3015 4
S pgalbie...PeakPower = 101 Watts ... J
0.05 -
0 i i i i i
o 2 4 =1 a2 10 12 14 16
Voltage(v)

n= Pout _ Vmpp x Impp _ 8.535438 x 0.1181539

Pin

0.25

ExA

X100 =1,65 %

911.5 x 0,0671

File : 2015_183_50446_a4_Module_On_address_4.csv

0.2

0.15

Current(a)

05 foeere et oo

0.1 reermemrmmemremeens

Peak: Fower = 1.ﬁD \Wiatts

T T T T
7/2/2015 2:00 PM ——

n= Pout _ Vmpp x Impp _ 8.66687 x 0.114301056

i} 8 10 12 14 16
Yoltage ()

Pin

ExA

x 100 =1,63 %

913.7 x 0,0671

702



File : 2015_123_50534_a4_Module_On_aAddress_4.csv

n= Pout _ Vmpp x Impp _ 8.44266 x 0.122006744

Pin

ExA

908.7 x 0,0671

x 100 =1,69 %

703

0.25 T T T T T T T
: : : : 7,/2,/_2015 2:02 PM =
D.2 _
2 015 4
t :
] : : : ! :
5 : Peak Power = 1.06 Watts :
L] 0.1+ 4
0.0s5 - i
0 i i i i i
u} 2 4 ] g8 10 1z 14 16
Yoltage(v)
Pout _ Vmpp x Impp _ 8.473586 x 0.1245753
n=——= = x100=1,73%
Pin ExA 910.6 x 0,0671
File : 2015_183_50526_a4_Module_On_Address_4.csv
0.23 T T T T T T T
: : : : ?/2/_2015 2:03 F_'M ———
0.2 -
@ 0.15 b
=
] : : : : : :
=] : Pieak Power = 1.03 \Watts: : : :
0.0s :
0 i i i i i
u] 2 4 4] g 10 1z 14 16
Yoltage(v)



Module 8

Date: 2/7/2015 — Noon Measurement

Temperature Ambient: 33 °C

Speed 3
Time PM Panel Temperature °C Efficiency %
13:56 51,2 12,88
13:57 51,4 12,87
13:58 51,9 12,88
14:00 52,4 12,86
14:01 52,1 12,9
14:02 51,9 12,9

Mean Temperature: 51,81 °C

File : 2015_183_50192_as_Module_On_address_S.csv

0.7 :

R S

Current{s)

T
7/2/2015 1:56 PM —e—

... Peak Power = L3 MWEtS N

T U A SONO PO NSRS PRSI (SRS SOOI

n

Yoltage &)

_ Pout _ Vmpp x Impp _ 16.15084 x 0.565083861

Pin ExA

922.5x0,0768

704

25

x 100 = 12,88 %




0.7

File : 2015_183_50257_a8_Module_On_sddress_g.csv

Currentia)

! ! ' 7f2m01§ 157 P ——
06 : .
0s |- < Peak Power = 904 Watts Y .
04| | | .
01t .
1] 1 I 1

n=

Pout _ Vmpp x Impp _ 16.3286629 x 0.5535253

Yoltage (V)

Pin

0.7

x 100 =12,87 %

ExA 914.4 x 0,0768

File ; 2015_183_50321_aS_Module_On_address_S.csv

Current(a)

I I I 7,’2}2015; 138 PM —=—
06 [ : .
05 o P power — g 9 Wt i
0.3 -
1 I 1

Pout _ Vmpp x Impp _ 16.38278 x 0.5483882

Voltage vy

n=—
Pin

0.7

x 100 = 12,88 %

ExA 907.2x 0,0768

File : 2015_183_50450_a8_Module_On_Address_2.cav

Currentia)

f ! : 7,*2;2015 2:00 PM —e—
A N SO SR U |
o4l ]
sl i
0z b ]
1 | 1

n= Pout _ Vmpp x Impp _ 16.4059772 x 0.548388

Yoltage (V)

Pin

x 100 =12,86 %

ExA 910.8 x 0,0768

705



07

File : 2015_182_50515_a2_Module_On_Address_S.csv

T
7/2{2015 2,01 PM —=—

Currentia)

e Pagk Power = G04 Wathg X

Yoltage )

Vmpp x Impp _ 16.3750515 x 0.552241

_ Pout _
n= =

Pin

0.7

x100=12,9%

ExA 912.9x0,0768

File : 2015_183_50579_a2_Module_On_address_8.csv

T T T T
: : ?f2f2015_ 2:02 Pl =———

Currentis)

o "PeakPower:Q;DG Wa;ttS' e

Woltage(v)

_ Pout _

Pin

Vmpp x Impp _ 16.328662 x 0.5509568
ExA 908.2 x 0,0768

x100=129%

706



Module 3
Date: 2/7/2015 — Noon Measurement

Temperature Ambient: 33 °C

Speed 3
Time PM Panel Temperature °C Efficiency %
13:58 50,8 12,43
14:01 50,7 12,41
14:02 50,9 12,44
14:03 50,9 12,44
14:05 50,4 12,42
14:07 50,2 12,48

Mean Temperature: 50,65 °C

File : 2015_183_50328_a3_Module_On_aAddress_3.csv

0.6 - I I T
05k
o4 b

D3

Current(a)

0.2

0L

Peak Power. = 8.02 \Watts

T T T
7/2/2015 1:58PM ——

a 2 4 [} a8 10 12
Woltage(v)

14 16 18 20

Pin ExA

n= Pout _ Vmpp x Impp _ 15.4240923 x 0.520134032
909.4 x 0,0709

x 100 =12,43 %

707




File : 2015_183_50471_a3_Module_On_Address_3.csv

0.6 T I I T T T T T
7/2/2015 201 PM ——
0s |- ; i : |
Peak Power = 8,03 Watts
04_ -
z
@ 03 4
5
o i
01 .
0 i i i i i i i i i
u} 2 4 5] g 10 1z 14 16 18 20

Yoltaged)

n= Pout _ Vmpp x Impp _ 14.9988661 x 0.5355454

x 100 =12,41 %

Pin ExA 912.5 x 0,0709
File : 2015_183_50542_a3_Module_On_address_3.csv
0.6 I I T T T T T
: 7/2/2015 2:02 P ——
0.4+ =
z
@ Da_ -
0.1 1
0 i i i | i i i | i
u} 2 4 5] g8 10 1z 14 16 18 20
Yoltage(y)
_ Pout _ Vmpp x Impp _ 14.90609 x 0.53939825 _
n=——= = x 100 =12,44 %
Pin ExA 911 x 0,0709
File : 2015_183_50614_a3_Module_On_address_3.csv
0.6 T T T T T T T T T
" " - g 7/2/2015 2:03 PM ——
Peak Fower = 7.96 \Watts
0.4 - =
=) : : : :
02 _
0 i i i i i i i i i
1] 2 4 5 g 10 12 14 16 18 20
Yoltage ()
Pout _ Vmpp x Impp _ 149370155 x 0.5329768
=—= = x 100 =12,44 %
Pin ExA 902.2 x 0,0709

708



06

File :

2015_182_50756_a32_Module_On_address_3.csv

s -

0.4 -

Current()
]
o
T

0z k-

o1k

Peak Power :E?.QD \.'\u'at:ts

T T T
7/2/2015 2:05 PM —=—

Pout _ Vmpp x Impp _ 14.937015 x 0.52912396

il g 10 1z 14 16
Yoltage (W)

n=—
Pin

0.6

ExA

File

897.2x0,0709

1 2015_183_50828_a3_Module_On_Address_3.cav

15

20

x 100 =12,42 %

T T T T T T T T T
- 7/2/2015 2:07 PM ——
0.5 —
Peak Power = 7.94 Watts

&
T 03 -
5

01k ._

0 i i i i i i i

n= Pout _ Vmpp x Impp _ 15.122568 x 0.5252711

il 2 10 12 14
Yaoltage V)

Pin

ExA

896.7 x 0,0709

709

x100=12,48 %

20



Module 5
Date: 2/7/2015 — Noon Measurement

Temperature Ambient: 33 °C

Speed 3
Time PM Panel Temperature °C Efficiency %

13:56 54,5 12

13:57 54,6 12,03
13:58 54,2 12,06
14:01 54,1 12,03
14:02 53,6 12,1
14:03 53,3 12,08

Mean Temperature: 54,05 °C

File : 2015_183_50195_a5_Module_On_address_5.csv
06 T T T

T
7/2/2013 1:56 PM —=—

a5 -

Peak Power = 8,37 \Watts

Current(a)
o
[}
T

0.2 -

01

o i i i
1] ] jin} 13 20 25
Yaltage ()

_ Pout _ Vmpp x Impp _ 17.3414726 x 0.482889831
Pin ExA 923 x 0,0756

n x 100 =12 %

710




File : 2015_183_50267_a5_Module_On_Address_S.csv
0.6 T T

T T
7/2/2015 1:57 PM ——

EF’eak Power = 8.315 Watts
= T O St S PSP POPP TP TRPR i

Current()

Yoltage(y)

= Pout _ Vmpp x Impp _ 17.44198 x 0.476468444
Pin ExA 913.4 x 0,0756

x 100 = 12,03 %

File : 2015_183_50332_a5_Module_On_Address_S.csv

0.a T T T T
: : F/2/2015 152 PM ——a—
0.5~ =
: Peak Power = 8,31 Watts
= :
T _
5
(=]
0.2 — 4
u] 1 1 1

Yoltage(y)

Pout _ Vmpp x Impp _ 17.1713829 x 0.484174132
Pin ExA 911.5x 0,0756

x 100 = 12,06 %

File : 2015_183 504281 _a5_Module_On_address_S.csv

Currenti)

0.6 T T T T
: : 7{2/2015 2:01 PM =
0.5 =
Peak Power = 5,30 Watts
0.4 -
o] 1 1 1

Voltage W)

n= Pout _ Vmpp x Impp _ 17.1945763 x 0.482889831
Pin ExA 912.2 x 0,0756

x 100 = 12,03 %

711



File : 2015_123_50552_a5_Module_On_Address_S.cov
0.6 T T

T
7/2/2015 2102 P ——

Peak Power = 8.314Watts
0.4 :

03l

Currentis,)

0z

oLk

Yaltage )

Pout _ Vmpp x Impp _ 17.2486954 x 0.48160556
Pin ExA 908.7 x 0,0756

n=

x100=12,1%

File : 2015_183_50625_a5_Module_On_address_S.cov
0.6 T T

T
7/2/2015 2:03 PM —=—

Peak Power = 8,27 Watts

O3 s

Current{a)

0.2 -

Yoltage ()

n= Pout _ Vmpp x Impp _ 17.4419 x 0.47389987
Pin ExA 905.1 x 0,0756

x 100 = 12,08 %

712



Module 4
Date: 2/7/2015 — Afternoon Measurement
Temperature Ambient: 31 °C

Fan OFF

Time PM Panel Temperature °C Efficiency %

16:17 43,9 2,1

16:18 44,5 2,01

16:20 44,3 2,1

16:22 44,2 2,11

16:25 44,4 2,08

16:27 43,7 2,04

Mean Temperature: 44,16 °C

File : 2015_183_58625_a4_Module_On_address_4.csv
0.2 T T T T

T T T
| F2f2015 4117 Ph ——e—

Currentia)

.08 _ .PeakPowﬁr.:D.SB.Watts......:

Yaoltage )

Pout Vm xIm 9.115291 x 0.09118398
n= 2= = PP X PP x 100 =21 %

Pin ExA 587.5x0,0671

713




File : 2015_183_58695_34_Module_On_Address_4.cov

0.2 T T T T T
7/2/2015 4:18 pM —=—
0.16 -
QL f e b J
@ 012 -
E e O A S ST 4
5 : Peak Power = 0;79 Watts
D OB | e -
0.06 — B
e 7 OO SO OSSO SOTRORROR SO 4
D2 b 4
o 1 1 1 1 1

Voltage(v)

Pout _ Vmpp x Impp _ 8.249376 x 0.09632111
Pin ExA 585.3x0,0671

x100=2,01 %

File : 2015_183_58835_a4_Module_On_address_4.c5v

02 T T T T T T T
: : : : 7/2/2015 4:20 PM —=—
016 J
01d booeeee i
e = e i
g : : : :
S e R RS EE. d
S :
o O.08 [reermemermrmerrnermeanaen -
= e s i
o

16
Yoltage &)

Pout _ Vmpp x Impp _ 7.94012165 x 0.102742523
Pin ExA 575.3x0,0671

n= x100=2,1%

File : 2015_183_58922_a4_Module_On_address_4.cav
0.18 T T T T T

T T
7/2/2015 4:22 PM —s—
016 b

Odd e

oog b i PeakPower =081Watts  eal i |

Current(s)

ozl

0 i i i i i i i
u] 2 4 g g 10 12 14 16
Yoltage ()

n= Pout _ Vmpp x Impp _ 8.790572 x 0.09246827
Pin ExA 570.3x0,0671

x100=2,11%

714



0.1s

File :

2015_183_59150_a4_Module_On_Address_4.csv

[T = AR SR

Current(a)

008

- Peak Fower. =.ﬁ.?8 .Watté. L

T T T
L 7/2/2015 4:25PM —e—

002 Feeeemeeeeerremme e b

Pout

_ Vmpp x Impp _ 8.5509 x 0.09118398

4 5] g
Yoltage(v)

Pin

ExA

556.5x0,0671

X

10 12 14

100 = 2,08 %

File : 2015_183_59254_a4_Module_On_Address_d4.csy

16

01

Currentia)

.06 | s

0og -

T T
?/2/2015 4127 P

0,02 | b

& g
Yaoltage(v)

10

n= Pout _ Vmpp x Impp _ 8.821498 x 0.08604686

Pin

ExA

554.8 x0,0671

12 14

x100=2,04 %

715

16



Module 8

Date: 2/7/2015 — Afternoon Measurement

Temperature Ambient: 31 °C

Fan OFF

Time PM

Panel Temperature °C

Efficiency %

16:17

45,1

2,02

16:19

45,3

2,02

16:20

45,3

2

16:21

45

2,03

16:26

44,4

2

16:28

44,8

2,03

Mean Temperature: 44,98 °C

File ; 2015_183_ 58659 _a3_Module_On_address_8.csv

0.07 T

QOg

Currentia)

 Peak Power =0.91Matts 4

T
742/2015 4:17 PM —=—

n= Pout _ Vmpp x Impp _ 19.660884 x 0.0462341346

10 15
Woltage )

Pin ExA

586.3 x0,0768

716

20 23

x 100 = 2,02 %




Current(a)

n=

Current{s)

n

0.07

File : 2015_183_58788_a2_Module_On_Address_S.cav

0.06

0.05

Currenti)

0.0l -

004 o

0.03 -

T T T
7/2/2015 4:19 PV ——
 PeakPower =0.90Watts 1. d
1 1

Pout _ Vmpp x Impp _ 19.40575 x 0.0462341346

10 15 20 25
Yoltage )

Pin

0.07

ExA 579.1x0,0768

x 100 = 2,02 %

File : 2015_183_58852_a2_Module_On_address_S.cav

T T T T
: : 7/2/2015 4:20 PM e
0.06 : b
0.05 b
:  Peak Power = 0.83 Watts .
0.02 - 4
0.0l - s i
0 i i i

Pout _ Vmpp x Impp _ 18.5166416 x 0.0475184135

Yoltage(v)

Pin

0.07

x100=2%

ExA 575.3x0,0768

File : 2015_183_58917_a8_Module_On_Address_8.cav

0.06

0.05

004 b

T
7/2/2015 4:21 PM ——

Peak Power:=0.89Watts %

_ Pout _ Vmpp x Impp _ 19.2356586 x 0.046234134

10 13 =20 25
Yoltage (V)

Pin

ExA

x 100 = 2,03 %

570.3 x0,0768

717



File : 2015_183_59174_a8_Module_On_address_B.csv
0.07 T T

T
7{2/2015 4126 PM ==

2 oo b - "F'e'ak'F"DWE{I":'U:SS e
| |
g omf : :
0.02 |- s
0.01 |- o s
a i i i |l
u] 3 10 15 20 25

Woltage (W)

n= Pout _ Vmpp x Impp _ 17.9599819 x 0.0475184135
Pin ExA 555.8 x 0,0768

Xx100=2%

File : 2015_183_59303_a2_Module_On_address_8.csv

0.07 T T T
: 7/2/2015 4:28 PM —e—

. s Peak Pgwer.iz 86 YWaths- - .: T

X 0o .
=
o
S oo -
0.02 | .
0.01 .
1] | | | |
o 5 10 15 20

Yoltage (W)

n= Pout _ Vmpp x Impp _ 19.2047348 x 0.0449498519
Pin ExA 551.7 x 0,0768

x 100 =2,03 %

718

23



Module 3

Date: 2/7/2015 — Afternoon Measurement

Temperature Ambient: 31 °C

Fan OFF

Time PM

Panel Temperature °C

Efficiency %

16:20

46,9

12,1

16:21

46,7

12,08

16:22

46,6

12,06

16:25

46,2

12,03

16:26

46,1

12,06

16:27

46,2

11,92

Mean Temperature: 46,45 °C

File : 2015_183_58822_a3_Module_On_address_3.csv

033

I
: Peak Power = 4.94 Watts
T T T T . T
— N N N N N N N N
S B S
= :
= :
5 :
8 015_
0 i i i i

5] g 10
Woltage(v)

n= Pout _ Vmpp x Impp _ 15.717884 x 0.31464895
576 x 0,0709

Pin ExA

719

x100=12,1%




File : 2015_183_58294_32_Module_On_Address_3.cav

0.33 T T T T
0.3 - : : :
Peak Power = 4,90 Watts
0.25 - : : P :
Z o2
5
g 015f-
o1k
0.05 -
0 i i i i i
u] 2 4 5] 8 10
Yoltage )
Pout _ Vmpp x Impp _ 15.5709877 x 0.31464895
n=——= = x 100 = 12,08 %
Pin ExA 572 x0,0709
File : 2015_183 52965_a3_Module_On_address_3.cav
0.35 T T T T T
03k o
Feak Power = 4.84 Watts
025 b . TR
% o2 RSUSIURRRNS SRR
5
g 015 b
005 b
N I S S S T S
1] 2 4 4] g 10 1z
Yoltage vy
Pout _ Vmpp x Impp _ 159111681 x 0.304374725
n=——= = x 100 = 12,06 %
Pin ExA 566 x 0,0709
File : 2015_183_59107 _a2_Module_On_address_3.cav
0.35 T T T T T T T T
7/2/2015 4:25 PM ——
0'3 B H H H . ;
Peak Power = 4.78 Yatts
0.5 o
£ o2
5
g oS-
0.1
0.05 -
0 i i i i i i i
a 2 4 6 g8 10 12 14
Yaltage &)
Pout _ Vmpp x Impp _ 15.69469 x 0.304374725
=—= = x 100 =12,03 %
Pin ExA 560.1 x 0,0709
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File : 2015_122_52179_33_Module_On_Address_3.cav

T T T
7/2/2015 4:26 PM —e—

025 bbb

Currert{ay

Peak Pawer = 4.75 \Watts

7 6 OSSOSO SRR SRR, SO

=] g 10 12 14
Yoltage (v

n= Pout _ Vmpp x Impp _ 15.601913 x 0.304374725
ExA

Pin

0.33

x 100 = 12,06 %

555.3 x0,0709

File : 2015_183_59250_a3_Module_On_address_3.csv

o INUSSRIURE SO SRR SRS SO

Currentia)

T T T
7/2/2015 4:27 PM —e—

Peak Power = 4.67 Watts

) Ot U O Ot SO SOR USRS SO PRORS SRR

Qas bbb hhh b b E ]

n= Pout _ Vmpp x Impp _ 15.6714954 x 0.2979533

il a 10 12 14
Yoltage

Pin

ExA

x 100 = 11,92 %

552.4x0,0709
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Module 5

Date: 2/7/2015 — Afternoon Measurement

Temperature Ambient: 31 °C

Fan OFF
Time PM Panel Temperature °C Efficiency %
16:16 45,2 11,86
16:17 449 11,83
16:22 45 11,82
16:25 447 11,72
16:26 44,6 11,76
16:27 445 11,68

Mean Temperature: 44,81 °C

File : 2015_122_52602_a5_Module_On_address_S.cav

0.35 T T T T
: ?/2/2015_ 4116 Pl ==
0'3_ N N 7
: | Peak Power = 5,30 Watts

— : : :
I s
=
o
2 : : : :

0 i i i

a 5 10 15 25
Yoltage v

n= Pout _ Vmpp x Impp _ 17.6352654 x 0.3005218

Pin ExA

x 100 = 11,86 %

590.8 x 0,0756
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0.33

File : 2015_183_58620_a5_Module_On_aAddress_S.csv

Current{A)

T T T T
: : 7/2/2015 4:17 PM —=—
: " Peak Power = 5.24 Watts
0.2 - b
0.15 B
0 i i i

Yoltage ()

n=—
Pin

0.35

Pout _

Vmpp x Impp _ 17.673921 x 0.296669036
ExA 585.6 x 0,0756

x100=11,83 %

File : 2015_183_52966_a5_Module_On_Address_S.cav

Current{)

0.1

T
7/2/2015 4:22 PM —=—

PeakPower =S0eWwatts N

n=

Pout _

valtage )

Vmpp x Impp _ 17.5966072 x 0.287679046

Pin

0.35

x 100 = 11,82 %

ExA 566.3 x 0,0756

File : 2015_183_59109_a5_Module_On_aAddress_S.csv

Current(a)

! : 7/2/2015?4:25 Pl =
S S ST N
D | | 1

_ Pout _

Yoltage ()

Vmpp x Impp _ 17.9058628 x 0.277404815

n -
Pin

x 100 =11,72 %

ExA 560.5x 0,0756
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File ; 2015183 59181 a5 _Module_On_address_S.csv

0.35 . . . |
L ; ; ; 7/2/2015 4:26 PM ——
03 aa :

0.25 PeakPgwer:.4,Q4Watt5

Currentia)

Woltage )

n= Pout _ Vmpp x Impp _ 17.55022 x 0.281257659
Pill ExA 555.3x 0,0756

x 100 = 11,76 %

File : 2015_183_59253_a5_Module_On_address_S.cev

0.33 . . T |
- - 7/2/2015 4:27 PM ——
0,7 (e P, : B
R S _
= U S 00OF S UG SO, S
=
2
3 0asp .
01t .
o] 1

25

Woltage

n= Pout _ Vmpp x Impp _ 17.9135952 x 0.272267669
Pin ExA 552.2x0,0756

x 100 = 11,68 %
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Module 4

Date: 2/7/2015 — Afternoon Measurement

Temperature Ambient: 31 °C

Speed 1

Time PM

Panel Temperature °C

Efficiency %

16:36

41,3

2,15

16:37

41,3

2,17

16:39

40,6

2,16

16:40

41,2

2,16

16:42

40,7

2,17

16:43

41

2,16

Mean Temperature: 41,01 °C

File : 2015_183_59760_a4_Module_On_Address_4.csv

0.1s T T

016 -t

Current(a)

008 b

) EECUUUTPUUURPON FOUUURPOUUTPU NOTUUOTUINOTOL FOTSUUOTUUOTON SYSIUTUIOTONE SRRSO SENVOTSOTOINS M SOOI

T T
7/2/2015 4:36 PM —=—

Peak Power = Q.76 Watts . w_ .

n

Yoltage(v)

_ Pout _ Vmpp x Impp _ 8.202989 x 0.0924682

Pin ExA

525x0,0671

X100 =2,15%
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0,18

File : 2015_183_59820_a4_Module_On_Address_4.cav

0.16

0.14

0.1z

0.1

Currenti)

0.04 [

002 o

T T T T T
7/2/2015 4137 PM ——

Peak Power = 0,76 Watts

Pout

2 4 B g 10 1z 14 16
Yoltage )

n=—
Pin

_ Vmpp x Impp _ 8.589557 x 0.0886154249
ExA 520.3x0,0671

x100=2,17%

File : 2015_183_59952_a4_Module_On_sddress_4.csy

0.13

Current{s)

I I I I I 7/2/2015 432 I%'M —
0.16 : .
0.14 -
0.12 .
oos - . Peak Power = 0,75 Watts | ™ 4
0.06 |- .
S R ]
0oz b ]
0 1 1 1 1 1

Pout

2 4 a] a 10 12 14 16
Yoltage (V)

_ Vmpp x Impp _ 8.133406 x 0.09246827

Pin

x100=2,16 %

ExA 516.4 x 0,0671

File : 2015_183_60057_a4_Module_On_Address_4.csv

012

016 o

0,12 [ bbb

=

5 : : : b

5 008 oo PeakPower = D74 WAt 4
a : J J :

T T T T T T T
: : : : 7/2/2015 4:40 P ——

_ Pout

_ Vmpp x Impp _ 8.867887 x 0.0834782943

o 2 4 B a8 10 1z 14 16
Yoltage®

Pin

x100=2,16 %

ExA 508.6 x 0,0671
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0.18

File : 2015_1832_60127_a4_Module_On_address_4.csv

0.16 1

0.14

012

01

Current(a)

008 b

| Peak Power = 0.74 Watls

T T
7/2/2015 4:42 PM —e—

02 b e Y

Pout

_ Vmpp x Impp _ 9.007051 x 0.0821940154

4 5] g
Yoltage ()

10

12 14

Pin

ExA

506.2 x 0,0671

File : 2015_183_A0197_a4_Module_On_sddress_4.cav

16

x100=2,17%

0.12

0.1

Current(s)

008

" Peak Power = 0,73 Watts

T T
7/2/2015 4:43 PM —e—

02 | e eeeeeedbem b

n= Pout _ Vmpp x Impp _ 8.937469 x 0.0821940154

4 5] g
Yoltage (W)

10

12 14

Pin

ExA

503.8x0,0671

x100=2,16 %

727
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Module 8
Date: 2/7/2015 — Afternoon Measurement
Temperature Ambient: 31 °C

Speed 1

Time PM Panel Temperature °C Efficiency %

16:36 43,1 2,07

16:38 42,5 2,35

16:39 42,3 2,06

16:41 42,2 2,1

16:42 42,2 2,1

16:43 42,2 2,04

Mean Temperature: 42,41 °C

File : 2015_122_52217_a2_Module_On_address_S.cav
0.06 T T T

T
F42/2015 4136 PM =

Pesk Powsr = 0.83 Walts

Currert{ay

Yoltage v

_ Pout _ Vmpp x Impp _ 19.684078 x 0.04238129
Pin ExA 521.4x 0,0768

n

X 100 = 2,07 %
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File : 2015_122_59822_a2_Module_On_Address_2.csvy
0.06 T T T

T
7/2/2015 4,38 PM ——

" Peak Power = 0.82 Watts

Current{d)

Vaoltage )

Pout _ Vmpp x Impp _ 19.2356586 x 0.04238129
Pin ExA 518.1 x 0,0671

x100=2,35%

File : 2015_183_59946_s8_Module_On_aAddress_8.cav
0.06 T T T

T
7/2/2015 4:33 PM ——

Current(a)

Yaoltage ()

Pout _ Vmpp x Impp _ 19.374824 x 0.0423812
Pin ExA 516.4 x 0,0768

n=

x 100 = 2,06 %

File : 2015_183_A0074_a8_Module_On_Address_8.csy

0.055 T T
: F4242015 441 PM ———
005 L e
0.045 -
Peak Power = 0,82 Watts
2y : : ]
o
] : : ;
L AT 4
Q
0.0z - *
0.015 *
DL e 4
] Il 1 1 1

Yaltage V)

_ Pout _ Vmpp x Impp _ 19.2820473 x 0.04238129
Pin ExA 507.6 (10,0768

n x100=2,1%
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0.055
0.03
0.045
0.04
0.035
0.032

0.025

Current()

0.02
0.015
0.01
0.005

File : 2015_183_60139_a2_Module_On_aAddress_2.csv

T
?/2/2015_ 442 Pl —=—

Peak Power = 0.81 Watts

Pout _ Vmpp x Impp _ 19.69181 x 0.0410970077

Yoltage vy

n=—
Pin

0.045
0.04
0.035
0.03

0.025

Current(s)

0.02

0.015

0.01

0.003

n= Pout _ Vmpp x Impp _ 19.2124653 x 0.0410970077

x100=2,1%

ExA 504.5x 0,0768

File : 2015_183_60203_a2_Module_On_address_2.csv

25

I I T T
" : : : 7/2/2015 4:43 P ——

Peak Power = 0,79 Watks i

Yoltage (W)

Pin

ExA 502.6 x 0,0768

730

25

x 100 =2,04 %



Module 3

Date: 2/7/2015 — Afternoon Measurement

Temperature Ambient: 31 °C

Speed 1
Time PM Panel Temperature °C Efficiency %
16:39 42,5 11,95
16:40 42,4 11,9
16:41 42,1 11,88
16:44 41,7 11,8
16:45 41,7 11,82
16:46 41,6 11,75

Mean Temperature: 42 °C

File : 2015_183_59962_&3_Module_On_address_3.csv

0.35 . .

0.3 e

025 b

Current(a)

015

T P T PEPPR SR T

0 e PP

0.2 [Freeemrmmrmrbee oo b

T T T
7/2/2015 439 P ——

Fg'eak Powér =437-Watts :

10 12 14
Yoltage ()

n= Pout _ Vmpp x Impp _ 15.756541 x 0.277404815

Pin ExA

515.7 x 0,0709

731

13 20

x 100 =11,95 %




File : 2015_183_60034_a3_Module_On_address_3.csv

0.3 I I T T T T T
15 4:40 PM ——
: Paak Power = 4.30 Watts
5 T L= O SO USRS SO POU SO PTRNS SOUSPRURRN: SURTUURITS SOTSPRPRT o J
3
01 B
0,03 - A
0 i i i i i i i i i
a 2 4 & g 10 1z 14 156 12 20
Yoltaged)
_ Pout _ Vmpp x Impp _ 16.174036 x 0.265846282 _
n=——= = x100=119%
Pin ExA 509.5 x 0,0709
File : 2015_183_60105_a2_Module_On_address_3.cev
0.3 T T T T T T T T T
: : : ; ; ? 015 4:41 PM ——
025 |- Peak Power = 4.25 Watts 1
N IR A 1

Currentia)
o
e
[4)]
T

01k B
005 - N
0 i i i i i i i i i
u] 2 4 5] g 10 12 14 16 18 20
YoltagedW)
Pout _ Vmpp x Impp _ 15.6714954 x 0.2709834
n=——= = x 100 = 11,88 %
Pin ExA 504.5 x 0,0709
File : 2015_183_60247_a3_Module_On_address_3.csv
03 T T T T T T T T T
T ! ! ; : - v 015 4144 P ——
0.25 E : : : E
| Peak Power = 4,18 \Watts |
z
E 015_ . .
0L b 4
a i i i i i i i i i
u} 2 4 5] g 10 1z 14 16 18 20
Voltage )
Pout _ Vmpp x Impp _ 16.1276474 x 0.259424865
=—= = x100=11,8%
Pin ExA 499.3 x 0,0709
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File : 2015_183_60319_a3_Module_On_asddress_3.csv

0.3 T T T T T T T T T
s ; 7/2/2015 4:45 P —e—

‘Pesk Power = 4,16 Watts |

Current(a)

a i i i i i i 1 i i
a 2 4 5] g 10 12 14 16 18 20
Yaoltagey)

n= Pout _ Vmpp x Impp _ 16.0194073 x 0.259424865
Pin ExA 496.4 x 0,0709

x 100 = 11,82 %

File : 2015_183_60390_a2_Module_On_Address_3.csv

0.3 T T T T T T T T T
P : - J . i ?/2/2015_ 446 F'IVI_ ——

Peak Power = 4.11 Watts

Current(a)

0 i i i i i i i i i
u] 2 4 5] g 10 12 14 16 138 20
Yoltage(v)

n= Pout _ Vmpp x Impp _ 15.594182 x 0.2632777
Pin ExA 493.3 x 0,0709

x 100 =11,75%
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Module 5
Date: 2/7/2015 — Afternoon Measurement
Temperature Ambient: 31 °C

Speed 1

Time PM Panel Temperature °C Efficiency %

16:35 43,4 11,62

16:37 43 11,6

16:40 42,5 11,52

16:41 42,5 11,56

16:44 42,2 11,46

16:45 42,1 11,48

Mean Temperature: 42,61 °C

File : 2015_183_59754_a5_Module_On_Address_5.csy
0.3 T T T

T
- : 7/2/2015 4:35 PM ——

! Peak Power = 4,64 \Watts

Currentia)

Yoltage ()

n= Pout _ Vmpp x Impp _ 17.7048473 x 0.261993438
Pin ExA 528.1x0,0756

x 100 = 11,62 %
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File : 2015_123_59826_a5_Module_On_Address_S.cov
0.3 T T

T
7/2/2015 4:37 PM ——

Peak Power = 4,57 \Watts

Current(a)
o
=
o
T

0.1

0.05

25
Voltage(v)

n= Pout _ Vmpp x Impp _ 18.05276 x 0.253003448
Pin ExA 521x0,0756

x100=11,6 %

File : 2015_183_60041_a5_Module_On_sddress_S.csv
0.3 T T T

T
7/2/2015 4140 PM —=—

[ S

| Peak Power = 4.43 Watts

015

Current(a)

T I S

005 b

Yoltage vy

_ Pout _ Vmpp x Impp _ 17.9831772 x 0.246582046
Pin ExA 508.3 x 0,0756

n

X100 =11,52 %

File : 2015_183_60113_a5_Module_On_address_S.csv
0.3 T T

T
7/2{2015 4141 PM —=—

: : Peak Power = 4,42 \Watts :

Current(a)

Woltage(v)

n= Pout _ [Impp x Impp _ 17.751236 x 0.2491506
Pin ExA 505.7 x 0,0756

x 100 = 11,56 %
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File : 2015_122_60256_a5_Module_On_Address_S.cav
0.3 T T

T T
7/2/2015 4:44 Pl ==

: fF'eak Power:4.3:3 Watts
Z . . : :
=
5
Q

Yoltage V)

_ Pout _ Vmpp x Impp _ 17.8594742 x 0.2427292
Pin ExA 499.7 x 0,0756

n x 100 = 11,46 %

File : 2015_183_60327_a5_Module_On_Address_S.cav

0'3 T T T T
: 7/2/2015 4145 P ——

: : Peak Power = 4,31 Watts

CUFrentia)

Yaltage )

n= Pout _ Vmpp x Impp _ 17.6507282 x 0.24401348
Pin ExA 496.4 x 0,0756

x 100 =11,48 %

736
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Module 4
Date: 2/7/2015 — Afternoon Measurement
Temperature Ambient: 31 °C

Speed 2

Time PM Panel Temperature °C Efficiency %

16:54 39,3 2,27

16:55 39,2 2,3

16:56 39,1 2,3

16:58 38,8 2,26

16:59 38,9 2,26

17:00 38,6 2,27

Mean Temperature: 38,98 °C

File ; 2015_183_ 60260 _a4_Module_On_address_4.csv
0,16 T T T T

T T T
_ _ _ _ _ 7/2/2015 4:54 PM ——
Bt o A

Peak Power = 0.71 Watts : :

Currentia)

Woltage )

Pout Vm xIm 8.690064 x 0.082194015
n= Pout _ Vmpp x Impp _ x 100 = 2,27 %

Pin ExA 465.2 x 0,0671

737




0.16

File : 2015_183_60920_a4_Module_On_address_4.cov

0.14 -

0.12

[

0.08

Current(s)

0.06 -

0.04

ooz -

Peak Power = 0,71 Watts

T T
7/2/2015 4:55 PV ——a—

Pout _ Vmpp x Impp _ 8.736453 x 0.0809097

5] g 10 12 14 16
Woltage (V)

Pin

0.16

Ex A

x100=2,3%

461.1x0,0671

File : 2015_183_A0965_a4_Module_On_sddress_4.csv

D1 oo

0.12

Current(s)
=
[}
o
T

0.06

004 e

“Peak Poier = 0,71 Watts

T T
7/2/2015 456 P ——

Pout _ Vmpp x Impp _ 8.110211 x 0.08733114

=1 g 10 12 14 16
Voltagedy)

Pin

ExA

File

x100=2,3 %

459.7 x 0,0671

» 2015 183 61104_ad_Module_On_Address_4.csv

01

Current(s)

: Feak Power = 0.69 Watts : :

T T
7/2/2015 4:58 M ——

n= Pout _ Vmpp x Impp _ 8.914274 x 0.07705689

6 g 10 12 14 16
Waoltage(v)

Pin

ExA

x100=2,26 %

453.7 x 0,0671

738



Filz : 2015_123_61174_a4_Module_On_address_4.cav

0.16 T T T T T T T
: : : : ?/2/_2015 4139 PM ——
012 =
— 0.1 =
Z
b= : : :
o ; © Peak Power = 0,68 Watts :
e T -
0.02 T
0 i i i i i

] 2 4 ] g 10 1z 14 18
Yoltage )

n= Pout _ Vmpp x Impp _ 9.277649 x 0.07320405
Pin ExA 448.2x 0,0671

x100=2,26 %

File : 2015_183_61227_a4_Module_On_address_4.csv

0.16 T T T T T T T
: : : : : 7/2/2015 500 PM ==

0.1

Peak Power = 0,68 Watts:

Currentia)

OO OO FOU OO SO SORIN SRRSO SRR

0 i i i i i

u] 2 4 [&] =] 10 12 14
Waltaged)

n= Pout _ Vmpp x Impp _ 8.705527 x 0.07834117
Pin ExA 446.3 x0,0671

x100=2,27%
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Module 8

Date: 2/7/2015 — Afternoon Measurement

Temperature Ambient: 31 °C

Speed 2
Time PM Panel Temperature °C Efficiency %
16:54 40,7 2,27
16:55 40,6 2,3
16:56 40,3 2,3
16:58 40,1 2,26
16:59 40,1 2,26
17:00 39,9 2,27

Mean Temperature: 40,28 °C

0.05

0.04
0.035
0.03

0.025

Current(a)

0.0z

0.015

0.01

0.005

File : 2015_183_602846_as_Module_0On_address_8.csv

Peak Power = 0,78 Watts ;

T
7/2{2015 4:54 PM —e—

n= Pout _ Vmpp x Impp _ 19.01918 x 0.0410970077

10 15 20
Yoltage V)

Pin

ExA

465.9x0,0768

740
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x100=2,18%




0.035

File : 2015_183_60910_a8_Module_On_address_g.csv

0.045

0.04

0035

0.03 -

Currentia)

0.015 —

BOL b

........... T ... Peak Power = 0,76 Watts ..\

0025_

T
7/2/2015 455 FM ——

Pout _

Yaltage (W)

Vmpp x Impp _ 19.1119576 x 0.039812725

Pin

0.03

ExA 462.6 x 0,0768

File : 2015_183_60974_as_Module_On_address_gS.csv

X 100

25

=214 %

0.043

DUOES oo

003 -

Currentis)

Poak Power = 0.78 Watts )

T
7/2/2015 4:56 PM ——

n=

Pout _

Yoltage ()

Vmpp x Impp _ 18.45479 x 0.04238129

Pin

ExA 458.7 x 0,0768

File : 2015_183_51103_s8_Module_Cn_Address_8.csv

25

x100=2,21%

0.03

0.045

0,035 -

Current(s)

OLOAS i

[ P

OUOOS |

003
T P

0,02 o

Peak Power = 0.76 Watts

T
F/2/2015 4:58 PM —=—

_ Pout _

Yoltage )

Vmpp x Impp _ 18.5552979 x 0.0410970077

Pin

ExA 452.5x0,0768

741

25

x 100 =2,18 %



File : 2015_183_61167_aS_Maodule_On_address_g.csv

0.05 .

0.045 P
0.04 -
003 -

D025 ook

Currentia)

0.02
0015 Lo
0.0l -

D005 |

T
7/2/2015 4:59 PM ——

.. Peak Power = 0,77 Watts. . .

n=

Pout _ Vmpp x Impp _ 19.243391 x 0.039812725

o 15 20
voltage(v)

Pin ExA

448.7 x 0,0768

File : 2015_122_61231_a2 Module_On_Address_2.csv

25

x100=2,23%

0.05 ;
0.045 | :
004 -
0035 -
003 -

0.025 |-

Currentis)

ooz o
0.015 -
001

0,003

. o .PEak.F’DWEr.E.:.El.?? watts Y

T
7/2/2015 5:00 P —=—

10 15 20
Yoltage V)

n= Pollt _ Vmpp x Impp _ 19.2588539 x 0.039812725

Pin ExA

445.9x0,0768

742

25

x100=2,24 %



Module 3

Date: 2/7/2015 — Afternoon Measurement

Temperature Ambient: 31 °C

Speed 2
Time PM Panel Temperature °C Efficiency %
16:54 40,4 11,57
16:55 40,2 11,58
16:58 39,7 11,5
16:59 39,6 11,4
17:03 39 11,27
17:04 39 11,18

Mean Temperature: 39,65 °C

File : 2015_183_60888_a3_Module_On_Address_3.cev
0.3 T T T T T T T T
: : : 7/2/2015 454 PM ——
o T T T T T ; o
Do bt Peak Power =380 WAt N

Current(s)
o
=
(4]
T

0.1 B
o 1 1 1 1 1 |
5} g 10 12 14 16 18 20
Voltage (V)

n= Pout _ Vmpp x Impp _ 16.2513485 x 0.233739227

Pin ExA

463 x 0,0709

743

x 100 = 11,57 %




03

File : 2015_183_60960_a3_Module_On_aAddress_3.cav

Current(a)

! I I I I j?/2[2015j 4:55 PMj —
fos B ' ' ' 1
oo b N .;.F'?Bé.'k .F'@.;'\’.BFFE-?’;EF.WSFS.E o ]
Qs b 1
O OSSN SO 0 4
0.05 [ b
0 i i i i i i i i i

_ Pout
n=

2 4 & 2 10 12 14 16 12 20
Yoltage )

_ Vmpp x Impp _ 16.243618 x 0.232454956

Pin

0.3

x 100 = 11,58 %

ExA 460.4 x 0,0709

File : 2015_183_61102_a3_Module_On_Address_3.cav

s

Current(a)

T T T T T T T T
- - - 7/2/2015 458 M ——

. . PeakPower=3.60MWats . N .

_ Pout
n=

2 4 5} g 10 12 14 16 18 20
Yoltage )

_ Vmpp x Impp _ 16.119915 x 0.228602111

Pin

0,25

x100=115%

ExA 452.5x0,0709

File : 2015_183_61173_a3_Module_On_address_3.csy

CUrrErtia)

T " T T = T T T

. Poak Power = 3.62 Watts 1 R

n= Pout _ Vmpp x Impp _ 16.3132 x 0.2221807

2 4 [a] 3 10 12 14 16 13
Yoltage v

Pin

x100=11,4%

ExA 448.2 x 0,0709

744

20



0.23

Filz : 2015_182_61386_a3_Module_On_asddress_3.cav

Bz b

Current(as

D05 e b et

T T
/2015 5:03 P ——

- paak Powr = 349 Watts

= Pout _ Vmpp x Impp _ 159111681 x 0.219612136

5] g 10 12 14 16
‘oltagedy)

Pin

0.25

ExA

x 100 =11,27 %

436.8 x 0,0709

File : 2015_122_61458_a3_Module_On_Address_3.cev

Currentis)

T T T
7/2/2015 5:04 P —=—

: Peak Power = 3.43 Watts -

n= Pout _ Vmpp x Impp _ 16.282274 x 0.210622162

6 g 10 12 14 16 18 20
Yaoltaged)

Pin

ExA

x100=11,18 %

432.5x0,0709

745



Module 5
Date: 2/7/2015 — Afternoon Measurement

Temperature Ambient: 31 °C

Speed 2
Time PM Panel Temperature °C Efficiency %

16:55 40,8 11,33
16:56 40,6 11,26
16:58 40,1 11,21
16:59 40,1 11,16
17:00 39,9 11,15
17:03 39,7 11

Mean Temperature: 40,2 °C

File : 2015_183 A0900_a5_Module_On_address_S.cav

0.25 T T |

Current()

T
7/2{2015 4:55 P —=—

02 b Pagk Power = 307 Watts o Ny

Yoltage ()

_ Pout _ Vmpp x Impp _ 17.859474 x 0.2221807

25

n= x 100 =11,33 %

Pin ExA 463.3x0,0756

746




File : 2015_183_a0972_a5_Module_On_address_S.csv
0.25 T T

T
7/2/2015 4:56 PM ——

oz e Pk Poer = BOL Wtk N

oS

Current{a)

[ N R

Yoltagedv

= Pout _ Vmpp x Impp _ 17.8208179 x 0.219612136
Pin ExA 459.2 x 0,0756

x 100 = 11,26 %

File : 2015_183_61115_a5_Module_On_Address_S.cov

0.25 T T T
: : 7/2/2015 4:58 PM ——
¢ Pesk Power = 3183 Watts
@D.lS—-------------i--- 4
=
=
o
5
Q 0.1+ -
0.0s5 - b
] 1 1 1
o 5 10 15 20 25

Yoltage (V)

n= Pout _ Vmpp x Impp _ 18.1764 x 0.210622162
Pin ExA 451.8x0,0756

x100=11,21 %

File : 2015_183_61187_a5_Module_On_Address_S.csv

0.23 T T T T
e L ; 7/2/2015 4:59 FM —=—
Fieak Power = 3.78 Watts
z T S NN,
£
2
5 N N N N
LO5 beeomeoeeemem e 4
u] 1 1 1
u] 5 10 15 23

Yoltage(v)

n= Pout _ Vmpp x Impp _ 18.29243 x 0.20676931
Pin ExA 448 x 0,0756

x 100 =11,16 %

747



File : 2015_183_61258_a5_Module_On_Address_S.csv

0.25 T T T
o 7/2/2015 5:00 PM ——
. Peak Power = 3.74 \Watts
o 015 - B
3 N N N
0.0s - b
] | I 1
u] 5 10 15 20 25
Yoltage (V)
Pout _ Vmpp xImpp _ 17.8749371 x 0.20933789
=—= = x 100 =11,15%
Pin ExA 443.7 x 0,0756
File : 2015_183_61401_a5_Module_On_Address_S.csv
0.23 T T T T
: 7/2/2015 503 PM ——
D.2 - \ -
2 01s 4
5 i
5 N
[ 0.1+ .|
oos F i
0 i
1] =] 10 15 20 25
Yaltage (V)
Pout _ Vmpp x Impp _ 17.5656834 x 0.206769317
n=——= = x 100 =11 %
Pin ExA 436.3x0,0756

748



Module 4
Date: 2/7/2015 — Afternoon Measurement

Temperature Ambient: 31 °C

Speed 3
Time PM Panel Temperature °C Efficiency %
17:10 37,8 2,2
17:12 37,5 2,19
17:13 37,4 2,21
17:15 37 2,26
17:16 37,1 2,24
17:19 36,3 2,25

Mean Temperature: 37,18 °C

File : 2015_183_61855_a4_Module_On_address_4.csv
0.14 T T T T T

T T
7/2/2015 S:10PM —e—

CLFrentia)

| PeskPower=08Lwatts .

Yoltage vy

_ Pout _ Vmpp x Impp _ 8.0947485 x 0.0757726058
Pin ExA 413 x 0,0671

n

x100=2,2%

749




File : 2015_183_61942_a4_Module_On_Address_4.csv

0.14 T T T T T T T
: 7/2/2015 5:12 PM ——
12 i : 4
0.1 b
I ooer ]
g : : : : ;
= : : Peak: Power = 0,60 \Watts |
G006 [t b DERRIEEEL SRR TR 4
0.04 -
Y AN B i
. S N R N N
-2 u] 2 4 il g 10 12 14 16
Yoltage )
Pout _ Vmpp x Impp _ 8.465855 x 0.0719197
n=——= = x 100 =2,19 %
Pin ExA 408 x 0,0671
File : 2015_183_61994_a4_Module_On_aAddress_4.csv
0.14 T T T T T T T
: : : : 7/2/2015 5:13 PM —=—
0.12 b
01 b
Z pos g
g 006 oo Peak Power = 0,60 Watts T 4
O L s e 4
0 | i i i i
0 2 4 G g 10 12 14 16
Yoltage ()
Pout _ Vmpp x Impp _ 8.628214 x 0.069351203
n=——= = x 100=2,21%
Pin ExA 404.1 x 0,0671
File : 2015_183_62134_a4_Module_On_address_4.csv
0.14 T T T T T T T
: 7/2/2015 5:15 PM ——
0.1z b
0.1 b
T 008 _
5 : : :
£ Peak Power = 0.60 \Watts
S 006 - . : : .
ooz b i
. | | | | |
o 2 4 g g 10 12 14 16

n= Pout _ Vmpp x Impp _ 8.798304 x 0.06806692

Yoltage ()

Pin

ExA

x100=2,26 %

395.8x0,0671

750



0.14

File : 2015_183_62126_a4_Module_On_Address_4.csv

012

01

Current(a)

Peak Power = 0,59 Watts

T T
7/2/2015 5:16 PM —=—

Pout

_ Vmpp x Impp _ 7.661792 x 0.07705689

4 5] g
Yoltage(v)

10

Pin

0.14

ExA

392 x 0,0671

12 14

x 100 =2,24 %

File : 2015_123_623295_a4_Module_On_address_4.cav

16

0,121

0.1

0.08

Currentia)

0.06

Peak Power =0,58 Watts ™\

T T
7/2/2015 S:19PM ——

4 il 2
Yaltage )

10

n= Pout _ Vmpp x Impp _ 8.172063 x 0.07191976

Pin

ExA

384.3x0,0671

12 14

x100=2,25%

751

16



Module 8

Date: 2/7/2015 — Afternoon Measurement

Temperature Ambient: 31 °C

Speed 3
Time PM Panel Temperature °C Efficiency %
17:11 39,1 2,3
17:12 39 2,4
17:13 38,7 2,32
17:15 38,4 2,4
17:16 38,3 2,35
17:17 38 2,37

Mean Temperature: 38,58 °C

0.045

0.04

0.035

0.03

0.025

Current(a)

0.02

0.015

0.01

0.005

n= Pout _ Vmpp x Impp _ 18.95733 x 0.0385284461

File : 2015_182_61274_a3_Module_On_address_2.csv

e — I T T
: : 7/2/2015 5:11 PM ——
i i i iI
u] 5 10 15 20
Yoltage ()

Pin

ExA

412 x 0,0768

752

25

x100=2,3%




0.045

File ; 2015_183_61938_a%_Module_On_asddress_8.cav

0035 b

Current(a)

U005 oo

I

T
7/2/2015 S:12 PM e

... Peak P_ower.é.D..?SWatts. . JE R —

n=

Pout _ Vmpp x Impp _ 18.8645535 x 0.039812725

Yoltage (W)

Pin ExA 406.5 x 0,0768

0.045

20 25

x100=2,4 %

File : 2015_183_62003_a2_Module_On_Address_S.cav

0035 b

Current(s)

T
7/2/2015 5:13 PM —=—

U Paak Power =072 Watts

n=

Pout _ Vmpp x Impp _ 18.8258972 x 0.038528446

Yoltage (W)

Pin ExA 402.9x0,0768

0.045

20 25

X100 =2,32 %

File : 2015_182_62131_a8_Module_On_address_2.csv

D035 b

Current(a)

U005 b

S Paak Power = 0,73 Watts

T
7/2/2015 S:15PM =

Yoltage ()

n= Pout _ Vmpp x Impp _ 18.9418678 x 0.0385284461

Pin ExA

396 x 0,0768

753

20 25

x100=2,4 %



0.045

File : 2015_183_62196_a2_Module_On_Address_2.csv

: Peak Power = 0,71 Watts

Current(a)

T
7/2/2015 S5:16 PM =

U0 oo,

n= Pout _ Vmpp x Impp _ 17.2641582 x 0.0410970077

10 15
Yoltage(v)

20

Pin

ExA

393.2x0,0768

x 100 =2,35

File ; 2015_183_62260_as_Module_On_address_8.csv

25

%

0,045

0035 o

Currentia)

T
7/2/2015 5:17 PM —=—

n= Pout _ Vmpp x Impp _

3 10

Yaltage)

15

18.44706 x 0.038528446

20

Pin

ExA

388.6 x 0,0768

x 100 =2,37 %

754

23



Module 3
Date: 2/7/2015 — Afternoon Measurement

Temperature Ambient: 31 °C

Speed 3
Time PM Panel Temperature °C Efficiency %
17:12 38,1 10,77
17:13 37,8 10,75
17:14 37,8 10,74
17:17 37,4 10,64
17:18 37,1 10,6
17:19 37,1 10,48

Mean Temperature: 37,55 °C

File : 2015_182_61956_a3_Module_On_address_3.csv

023 T T T T T T T T T

: : : : : 7/2{2015 Si12 PM
Peak Power = 3.10 Watts

z 015 -

= :

= :

] :

5 N N N N N N N N N

a i i i i i i i i
a 2 4 4] g 10 1z 14 16 18 20

Woltaged)

n= Pout _ Vmpp x Impp _ 15.5555248 x 0.19906362
Pin ExA 406 x 0,0709

x 100 = 10,77 %

755




Current(a)

n= Pout _ Vmpp x Impp _ 16.1044521 x 0.190073654

Currentia)

Current(a)

n= Pout _ Vmpp x Impp _ 16.0039444 x 0.183652252

0.23

Filz : 2015_183_62027_a3_Module_On_asddress_3.cav

T T T T T T T T T
: : : : : 7/2/2015 5:13 PM ——

0.2

0.15

0.1

0.05

: Peak Power = 3.06 Watts

10 12 14 16
oltagedy

18 20

x 100 = 10,75 %

Pin ExA 401.5x 0,0709
File : 2015_183_62099_a3_Module_On_address_3.csv
0.25 T T T T T T T T
7/2/2015 514 PM ——
0z BT 4
Peak Power = 3.02 Watts
01s . 4
0.1 B
0.05 - A
0 i i i i i i i i
u] 2 4 ] g8 10 12 14 16 18 20
Yaltage (W)
Pout _ Vmpp x Impp _ 16.1044521 x 0.1875051 _
— = = x 100 =10,74 %
Pin ExA 396.5 x 0,0709
File : 2015_183_62241_a3_Module_On_sddress_3.csv
0.25 T T T T T T T T T
: : : 7/2/2015 517 P ——
0.2 B
‘Peak Power = 2,04 Watts
01s 4
01 4
0.0s - b
1] 1 1 1 1 1 1 1 1
u} 2 4 ] g8 10 12 14 16 18 20
Yoltage vy

Pin

x 100 = 10,64 %

ExA 389.4 x 0,0709

756



File : 2015_122_62312_a3_Module_On_address_3Z.cav

0.2 = - T I L T T

T T
15 5118 PM =

e .EPeak.F'm\Efer..:.z.QE:l WWatts. 1

Currert{ay
[}
=
T

e = O S SR S OO SOSUURRUE SRV TR S
O NN URTUUUUR: SURITUUUN SSVRNUTON SO SUSOUORN SO O SO

o i i i i i i i
0 2 4 & ] 10 12 14

Yoltage v

_ Pout _ Vmpp x Impp _ 16.02714 x 0.1810837
Pin ExA 385.8 10,0709

n

x 100 = 10,6 %

Module 3 -17:19 pm

250000

\'
)
o
o)
o)
S
o

150000 \\
100000 \

50000

Voltage (e-04)

0

0.0013
0.0103
0.0205
0.0283
0.0385
0.0488
0.0591
0.0694
0.0783
0.0860
0.0963
0.1194
0.1310
0.1426
0.1567
0.1721
0.1862
0.1926

)
~
o
b
o
A

Current

n= Pout _ Vmpp x Impp _ 16.4755 x 0.172093
Pin ExA 381.5x0,0709

x 100 = 10,48 %

757




Module 5
Date: 2/7/2015 — Afternoon Measurement

Temperature Ambient: 31 °C

Speed 3
Time PM Panel Temperature °C Efficiency %
17:12 39,1 10,7
17:14 38,8 10,62
17:15 38,5 10,58
17:18 37,8 10,56
17:20 37,3 10,57
17:22 37,1 10,44

Mean Temperature: 38,1 °C

File : 2015_183_61974_a5_Module_On_address_S.osy
0.25 T T T

T
7{2/2015 5112 PM ==

0.2 toteavor ; OIS SO SR

" Peak Power = 327 Watts :

Current(s)

Woltage (W)

_ Pout _ Vmpp x Impp _ 18.161 x 0.179799408
Pin ExA 404.6 x 0,0756

n

x 100 = 10,7 %

758




0.2

File ; 2015_183_62045_a5_Module_On_sddress_5.cav

Current(a)

T
7/2/2015 S:14 PM e

Pout

Yoltage (W)

Vmpp x Impp _ 17.8904 x 0.179799408

Pin

0.2

x 100 = 10,62 %

ExA 400.8 x 0,0756

File : 2015_183_62117_as_Module_On_address_S.csv

Current(a)

pr—— T T

T
e - 7/2{2015 5115 PM e

Pout

25
Yoltage ()

Vmpp x Impp _ 17.5270252 x 0.1810837

Pin

x 100 = 10,58 %

ExA 396 x 0,0756

File : 2015_183_62332_a5_Module_On_sddress_5.cav

0.2

Current(a)

T T T
"t o 7/2/2015 5:18 PM e
e . S
: Peak Power = 3.07 Watts
T = P, SR
ST T SRS SO USSR PSPPI SRSURPRPPRPRPRTPRRPPS S SRETRPRRP
DD [
i i i

_ Pout _

25
Woltage ()

Vmlip x Impp _ 18.1068783 x 0.169525161

Pin

x 100 = 10,56 %

ExA 384.3x0,0756

759



File : 2015_183_62403_a5_Module_On_address_S.csv

0.2

RT3 ESUR S

O.Leh frmeememmmmrmeme e eeedee e

Current(a)

S I S

002 et

012 e

[ = PP

T
7/2/2015 SI20PM ==

Pout

Yoltage ()

Pin

0.2

_ Vmpp x Impp _ 18.122341 x 0.166956589
ExA 378.9x0,0756

File : 2015_183_/2546_a5_Module_On_Address_S.csv

25

x 100 = 10,57 %

0.18

Current(s)

. PeakPower =203 Watts |

T
7/2/2015 5:22 PM —e—

_ Pout

_ Vmpp x Impp _ 18.1300735 x 0.16181947

Yoltage V)

Pin

ExA 371.2x 0,0756

760

20

25

x 100 = 10,44 %



Module 4
Date: 16/7/2015 — Morning Measurement

Temperature Ambient: 30 °C

Fan OFF
Time AM Panel Temperature °C Efficiency %
7:16 29,2 2,17
7:19 29,7 2,16
7:23 30,6 2,1
7:25 30,9 2,1
7:27 31,4 2,12
7:28 31,5 2,1

Mean Temperature: 30,55 °C

File : 2015_197_26199_34_Module_On_Address_d4.csv

0.06 T T T T T T T
: : : : ?f16/2015 7116 AM ——
=
‘ : : : : : : :
t N N N N
3 . Peak Power = 0,25 Watts :
0.0z | : : : 5 -
0 i i i i i i i
u] 2 4 5] g 10 12 14 16

Woltage ()

_ Pout _ Vmpp x Impp _ 8.86788 x 0.0282541923
Pin ExA 171.7 x 0,0671

n

x100=2,17 %

761




0.06

File : 2015_197_26360_a4_Module_On_address_4.csv

nos b

004 oo

Current{a)

Doz ko

ook

T T T T T T
©7/16/2015 7:19 AWM ——

. Peak Power = 0.20 Watts .

-2

Pout

u] 2 4 & g8 10 12 14 16
Yoltagedv

_ Vmpp x Impp _ 8.527706 x 0.0308227558

Pin

0.07

x100=2,16 %

ExA 179.3x0,0671

File : 2015_197_26594_a4_Module_On_Address_4.cav

0.06 |

0.05

0.04

0.032

Current(a)

T T T T T T T
: : : : 7f16/2015 7:23 AM —e—

..Peak Power = D28 Watts 1 "

Pout

2 4 & g 10 1z 14 16
Yoltage

_ Vmpp x Impp _ 8.017435 x 0.0346756019

Pin

x100=2,1%

ExA 198.9x 0,0671

File : 2015_197_26737_a4_Module_On_address_4.csv

Currentis)

T T T T T T T
7/16/2015 7:25 AM ——

_ Pout

_ Vmpp x Impp _ 8.74418449 x 0.03339132

2 4 4] a 10 12 14 16
Yoltage )

Pin

x100=2,1%

ExA 205.3x0,0671

762



File : 2015_197_26845_a4_Module_On_Address_4.csv
DD? T T T T T

T T T
§7/16/2015 T:27 AN —e—

Current(a)

© Peak Power = 0.30 Watts

0 i i i i i i
-2 u] 2 4 G a 10 12 14 16
Woltage (v)

n= Pollt _ Vmpp x Impp _ 7.8009567 x 0.0385284461
Pin ExA 210.3 x 0,0671

x100=2,12 %

File : 2015_197_26916_a4_Module_On_address_4.csv
0.07

T T T
©7/16/2015 7:28 AM ——

e AR PO U SUUUURPRURS SUURRPURINS SR hoe. SO SRR SROY SSURRPUUURS SRRSO

CLrrentis)

003 b Peak Power =030 Mt TN

0 i i i i i i
-2 u] 2 4 G g 10 12 14 16
Yoltage (V)

n= Pout _ Vmpp x Impp _ 7.63086653 x 0.039812725
Pin ExA 212 x 0,0671

x100=2,1%

763



Module 8

Date: 16/7/2015 — Morning Measurement

Temperature Ambient: 30 °C

Fan OFF

Time AM

Panel Temperature °C

Efficiency %

7:17

28,5 9,64

7:19

28,8 9,6

7:23

29,6 9,74

7:25

29,9 9,83

127

30,3 9,97

7:28

30,4 10,33

Mean Temperature: 29,58 °C

File : 2015_197_26228_a8_Module_On_address_8.csv

0.09 T

T T T T T
- ; 7/16/2015 7:17 M ——

0,08 PPt

Current{a)

Peak Power = 1.28 Watts h

10 12 14 16 18 20
Woltage(v)

n= Pout _ Vmpp x Impp _ 17.5270252 x 0.07320405

Pin ExA

x 100 = 9,64 %

172.9x0,0768

764




0.09

File : 2015_197_26357_a8_Module_On_address_B.csv

T T T
T/16/2015 7:19 &M ——

= O O OSSO SoSSpoveren srosrer e

Current(a)

T T

CooPeak Power = 133 Wafts N

n=

Pout _

2 4 =] =] 10 12 14 16 13 20
Yoltage ()

Vmpp x Impp _ 17.0167542 x 0.07834117

Pin

0.1

x 100 =9,6 %

ExA 180.3 x 0,0768

File : 2015_197_26613_a2_Module_On_Address_2.cev

T T T T T T T T T
F/16/2015 7:23 AM —=—

0.09 —

=3 AN SO U SO ST SYO

005 -

Currentis)

001 -

Peak Power = 1,43 Watts b

Pout _

2 4 6 g 10 12 14 16
Yaoltaged)

Vmpp x Impp _ 17.4729061 x 0.08476258

n=—
Pin

o1

x100=9,74 %

ExA 197.7 x 0,0768

File : 2015_197_26741_ag8_Module_On_address_g.csv

OO0 i

nms b

0.07 -

Currentia)

Doz

002 oo

0.01 -

R I
e IR

T P

T
7/16/2015 7:25 A ——

oo Peak Power = 155Watts g

Yoltage (')

_ Pout _

Pin

Vmpp x Impp _ 17.217771 x 0.089899703
ExA 205.3x0,0768

x 100 =9,83 %

765



File : 2015_197_26870_as_Module_0On_address_8.csv

012 T

T
7f16/2015 7:27 AM =

: Peak Power = 1.62 Watts :

Current(a)

Yoltage ()

Pout _ Vmpp x Impp _ 16.86986 x 0.0963211
Pin ExA 211.5 x 0,0768

x 100 =9,97 %

File : 2015_197_26934_a5_Module_On_Address_S.csv

0.1z T T T
: : 7/16/2015 7:28 AM =

0.1

Feak Power = 1.70 Watts

CLIFrEmtiay

Yoltage (V)

n= Pout _ Vmpp x Impp _ 17.140457 x 0.0988896
Pin ExA 214.3x0,0768

x 100 = 10,33 %

766



Module 3

Date: 16/7/2015 — Morning Measurement

Temperature Ambient: 30 °C

Fan OFF

Time AM

Panel Temperature °C

Efficiency %

7:21

29,7

9,62

7:22

29,9

9,76

7:24

30,3

9,74

7:25

30,5

9,81

7:26

30,6

10,06

7:29

31,2

10,3

Mean Temperature: 30,36 °C

0.1 T
0.09 L""—‘—‘\— s

e =3 AU RO SOUNUUNU VOO SRS SUSSUNS SRR .

Currentia)

u]

File ; 2015_197_26462_a3_Module_On_address_3.csv

T T T T
; 7/16/2015 7:21 AW ——

007 o R BT - R F.'eakF.'m&ver.:. 1,2;8.Watt5 . -

n= Pout _ Vmpp x Impp _ 16.1276474 x 0.07962545

=] g 10 12 14
Woltage )

Pin

ExA

187.6 x 0,0709

767

16 15 20

x 100 =9,62 %




Current()

Current(a)

Current(s)

n

01

File 1 2015_197_26533_a3_Module_On_aAddress_3.csv

0.09 |

008

006 et

004 oot

[ u s EERTRTRTPRN SPRPRRPR

T T T
F/16/2015 7:22 AM ——

Peak Power = 1,33 Watts |

Pout

_ Vmpp x Impp _ 15.9343624 x 0.0834782943

g 10 12 14 16 18
Yoltage ()

Pin

ExA

192.2x 0,0709

File 1 2015_197_26675_a3_Module_On_aAddress_3.csv

20

x100=9,76 %

01

008

007 b

005 o G

0.0 b

Oos e

OLOL et

T T
16/2015 7:24 AM ——

Pout

_ Vmpp x Impp _ 16.19723 x 0.08604686

g 10 12 14 16 18
Yoltage ()

Pin

012

ExA

x100=9,74 %

201.2x0,0709

File : 2015_197_26746_a2_Module_On_Address_3.csv

0.1 Err————————

=

T T T T T
: : 7/16/2015 7125 AW —=—

002 b

... PeskPower =143 Watts . %

_ Pout _ Vmpp x Impp _ 15.686958 x 0.0911839

=] 10 1z 14 16 12

Voltage(v)

Pin

ExA

x100=9,81 %

205.5x0,0709

768

20

20



0.1z

File : 2015_197_262817_a3_Module_On_address_3.csv

Current(a)

T T T T T T T
- - - 7/16/2015 7:26 M ——
0] ; : g
Peak Power = 1,49 \Watts :
0.02 -
0.06 — B
0.02 - b
a i i i i i i i

n= Pout _ Vmpp x Impp _ 15.4859428 x 0.09632111

4 5] g 10 12 14 16 138 20
Yoltage ()

Pin

012

x 100 = 10,06 %

ExA 208.9x 0,0709

File : 2015_197_26959_32_Module_On_address_3.cav

T T T T T T T T
- - - 7/16/2015 729 &M ——

Currentisy

Peak Power = 1.57 Watts

n= Pout _ Vmpp x Impp _ 15.4859428 x 0.101458237

4 5] 2 10 12 14
Yoltage )

Pin

x 100 = 10,3 %

ExA 215.1x0,0709

769



Module 5

Date: 16/7/2015 — Morning Measurement

Temperature Ambient: 30 °C

Fan OFF

Time AM

Panel Temperature °C

Efficiency %

7:16

27,3

7,59

7:24

28,4

8,21

7:25

28,7

8,54

7:26

28,8

8,85

7:29

29,4

9,25

7:30

29,6

9,44

Mean Temperature: 28,7 °C

0.07

File : 2015_197_26177_a5_Module_On_Address_S.csv

R A

Current(a)

T
7f16/2015 7116 AM =

Peak Power = 0,98 Watts
o T 0 0 O SO ORRE . S

n= Pout _ Vmpp x Impp _ 19.1119576 x 0.05137126

10 15
Yoltage(v)

Pin ExA

170.7 x 0,0756

770

20

25

x 100 =7,59 %




0.0e

File : 2015_197_26677_a5_Module_On_address_S.csv

Current(a)
o
]
£
T

T T
TF16/2015 724 AN =
0.07 e
005 i J
0.0z - J
] i i i

_ Pout
n=

Yoltage ()

_ Vmpp x Impp _ 19.452137 x 0.06421407

Pin

0.0s

x 100 =8,21 %

ExA 201.2 x 0,0756

File : 2015_197_26748_a5_Module_On_Address_5.csy

Current(a)
o
[}
+a
T

T T T T
i A P pon . : 7/16/2015 7:25 AM ——
07 e T TSN ]
o6 - Paak Power = 1.33 Watts |
002 - .
i i i

Pout

Woltage (W)

_ Vmpp x Impp _ 19.5294514 x 0.06806692

Pin

x 100 =8,54 %

ExA 205.8x 0,0756

File : 2015_197_26820_a5_Module_On_Address_S.cav

0.09

Current(a)

T T T T T
- : : © 7/16/2015 7:26 AM —e—
ooe e
: : : Peak Power = 1,40 Watts
0.05 e
0ot .
0 i i i i i

-3

_ Pout

_ Vmpp x Impp _ 19.18154 x 0.07320409

0 5 10 15 20 25
Yoltage

Pin

x100=8,85%

ExA 209.1x0,0756

771



File : 2015_197_26962_a5_Module_On_address_5.csv
0.09

T T T T
. 7f16/2015 7:29 AWM —=—
P : : : :
=
2
5 0.04 - -
L]
0.03 - B
0.01 - T
i 1 1 1 1

Woltage(v)

n= Pout _ Vmpp x Impp _ 19.52172 x 0.07705689
Pin EA 215.1x 0,0756

x 100 =9,28 %

File : 2015_197_27034_a5_Module_On_address_S.cav

0.1 T T T T
: : : FLE/2015 730 Al ——

e 1 O SO NS SO R o

007 .. PeakPower=1SSWatts Y} .

=
§ 005 F i
=
o
o004 - -

Woltage (W)

n= Pout _ Vmpp x Impp _ 19.436676 x 0.07962545
Pin ExA 217 x 0,0756

X 100 = 9,44 %

772



Module 4

Date: 16/7/2015 — Morning Measurement

Temperature Ambient: 30 °C

Speed 1

Time AM

Panel Temperature °C

Efficiency %

7:38

30,9

2,27

7:40

31,1

2,32

7:41

31,3

2,3

7:42

31,4

2,31

7:45

31,7

2,25

7:46

31,7

2,15

Mean Temperature: 31,35 °C

0.02

File : 2015_197_27436_a4_Module_On_address_4.cav

0.03

0.04

Current()

0.03

0.0z

001

- Peak Power:DSEuWatts F S

T T
; ; ; ; 7/16/2015 7:38 AM —e—

Yoltage ()

Pin

ExA

235.8x0,0671

n= Pout _ Vmpp x Impp _ 8.535438 x 0.04238129

14 16

x100=2,27%

773




File : 2015_197_27525_a4_Module_On_address_4.csv
0.09 T T T T

T T T
§ 7/16/2015 7:40 AM ——

D07 bbb
R P PP

0.04 -

Current()

Peak Power = 0,38 Watts

001l

0 i i i i i i
-2 u] 2 4 5] g 10 1z 14 156
Yoltaged)

Pout _ Vmpp x Impp _ 8.001972 x 0.0475184135
Pin ExA 243.2x0,0671

x100=2,32%

File : 2015_197_27695_a4_Module_On_sddress_4.cav
0.09 T T T T T

T T
71642015 7:41 AM

0.07

0.06

0.05

0.04

Currentia)

0.0z
0.0z

0.01

i

u] 2 4 & a 10 12 14 16
Yoltage (W)

Pout _ Vmpp x Impp _ 9.22353 x 0.041097007
Pin ExA 245.8x0,0671

n= x100=2,3%

File : 2015_197_27765_a4_Module_On_address_4.csv
0.09 T T T T

T T
7/15/2015 742 aM —=—

0.07

0.06

0.05

0.04

Current{s)

0.03

0.02

0.01

1
0 2 4 5] =] 10 12 14 16

Yoltage ()

n= Pout _ Vmpp x Impp _ 8.1566 x 0.0475184135
Pin ExA 250.6 x 0,0671

x100=2,31%

774



File : 2015_197_27904_a4_Module_On_address_4.cov

D.DQ_ T T T T T T
: : : 7/16/2015 7145 & —=—

0.07 =

0.06 =
—
@ : Peak Power = 0.40 Watts |

0.02 - T

0 i i i i i
a 2 4 G a8 10 12 14 16

Yaoltage )

n= Pout _ Vmpp x Impp _ 8.36534 x 0.047518413
Pin ExA 264.2 x 0,0671

x100=2,25%

Filz : 2015_197_27974_a4_Module_On_Address_4.csv
0.09

f I I I ?/16[%015 7:46 .-%M —
0.07
0.06
0.05

0.04

CUrrentia)

0.0z

0.02

0.01

i
] 2 4 5] =] 10 12 14 16
Yoltage )

n= Pout _ Vmpp x Impp _ 7.290686 x 0.0539398231
Pin ExA 269.9x 0,0671

x100=2,15%

775



Module 8

Date: 16/7/2015 — Morning Measurement

Temperature Ambient: 30 °C

Speed 1

Time AM

Panel Temperature °C

Efficiency %

7:38

30,3

11,14

7:40

30,4

11,4

7:41

30,5

11,35

7:42

30,6

11,37

7:44

30,7

11,31

7:46

31

11,42

Mean Temperature: 30,58 °C

File : 2015_197_27512_as_Module_0On_address_8.csv

0.14 T

012 -

Current(a)

BLEIGE |

T
7f16/2015 7:38 AM —e—

(PeskPower =2.03watts N

n= Pout _ Vmpp x Impp

10 15
Yoltage ()

_ 17.5347576 x 0.115585335

~ pin ExA

237.2x0,0768

20 25

x 100 =11,14 %

776




0.14

File : 2015_197_27640_a8_Module_On_address_8.cav

Current(a)

T T T
7/16/2015 7:40 AM —e—
: Peak Power = 2,14 Watts
008 e i
0.04 |- B
0oz - 1
u] 1 1 1

_ Pout
n=

25
Yoltage )

_ Vmpp x I'mpp _ 17.3955917 x 0.123291023

Pin

0.14

x100=11,4%

ExA 244.6 x 0,0768

File : 2015_197_27704_a3_Module_On_Address_S.cav

Current(a)

e T T T
: : 7/16/2015 7:41 AM —e—
Peak Power = 2,17 \Watts
01 7
OLO6 b 4
DD4— |
0 i i i

Pout

25
Yoltage )

Pin

0.16

_ Vmpp x Impp _ 17.5811443 x 0.123291023
ExA 248.9 x 0,0768

x 100 =11,35%

File : 2015_197_27768_a8_Module_On_address_2.csv

Current(a)

T T
: ?{16/2015_ T2 Al ————
0.14 e ]
| Peak Power = 2.21 \Watts :
0.04 B
o SO SOV UN OO UUTSUSOURTU SUSSSUORIRTRROUUSOUSE SUSRTISTSUUOTRTOS SSOTUTRRRR
0 i i i

_ Pout

_ Vmpp x Impp _ 17.7666988 x 0.1245753

Yoltage ()

Pin

x 100 =11,37 %

ExA 253 x0,0768

7



File : 2015_197_ 27897 _a8_Module_On_address_8S.cav

0.16 T

014

Current()
]
[}
o
T

OLOG i

002 b

. Peak Power = 2,29 Watts

T
7f16/2015 7:44 AM —e—

10 15
Yoltage ()

POut _ Vmpp x Impp _ 16.8312016 x 0.136133835

20

Pin ExA

263.5x0,0768

File : 2015_197_27961_a3_Module_On_address_g8.csv

25

x100=11,31%

Currentis)

.. Peak Power = 2,36 WWatts

T
77162015 7:46 AM ——

n= Pout _ Vmpp x Impp _

10
Woltaged

17.1636 x 0.13741812

Pin ExA

268.9x0,0768

15

x 100 =11,42 %

778

25



Module 3

Date: 16/7/2015 — Morning Measurement

Temperature Ambient: 30 °C

Speed 1

Time AM

Panel Temperature °C

Efficiency %

7:38

30,9

11,32

7:39

31

11,41

7:41

31,1

11,46

7:43

31,4

11,51

7:44

31,6

11,46

7:45

31,8

11,35

Mean Temperature: 31,3 °C

File : 2015_197_27528_a3_Module_On_Address_3.csv

0.14 T

Current(s)

T T T
; _ : 7/16/2015 7:36 AM ——

ol PeakPawer=isiwams N\

n= Pout _ Vmpp x Impp _ 16.297737 x 0.11686961

g 10 12 14
Yoltage (W)

Pin ExA

238x0,0709

779

132 20

x 100 =11,32 %




File : 2015_197_27599_a3_Module_On_Address_3.csv

0.14 T T T T T T T

0'12 [ N N N N
| Peak Power = 1,95 Watts |

[N = N R ECL T SYRPRIPRITNE R

006

Current(a)

004 oo

.02 bt

T T
16/2015 7:39 Ak —=—

0 i i i i i i i
hin} 12 14

voltage()

Pout _ Vmpp x Impp _ 16.2204227 x 0.120722458
ExA 242.2 x 0,0709

n=

x 100

Pin

File : 2015_197_27670_a3_Module_On_address_3.csv
0.14

=1141%

1 I T T T T T

‘Peak Power = 2,00 Watts

Current(a)

0 i i i i i i i i

10 12 14 16
Yoltage (V)

Pout _ Vmpp x Impp _ 16.03487 x 0.1245753
ExA 246.1x 0,0709

n=

Pin

File : 2015_197_27312_a3_Module_On_Address_3.csv

15 20

x 100 = 11,46 %

0.16 T T T T T

0.14 =

Current(s)

0 i i i i i i i i

T T T
7/16/2015 7:43 AM —e—

" Peak Power = 2.00 Watts |

10 12 14 16
Yoltage (W)

n= Pout _ Vmpp x Impp _ 16.0812588 x 0.129712433
ExA 256.1x 0,0709

x 100

Pin

780

132 20

=1151%



0.16

File : 2015_197_27223_a3_Module_On_address_3.cav

0.14 —

012 bt

Currentia)

T T T T T T T T T
- - - - - 7/16/2015 7144 AM ——

e 'f'P'Ba'k P'D':W'e'r'i2.l:3watt‘3'f [ R

Pout

2 4 ] g 10 1z 14 1a 18 20
Yoltage )

Pin

016

_ Vmpp x Impp _ 16.2513485 x 0.130996719
ExA 262 x 0,0709

x 100 = 11,46 %

File : 2015_197_27954_a3_Module_On_address_3.csv

T T T T T T T T T
: . : : : : 7/16/2015 7:45 AM ——

O 773 e U S S Sy

Current(s)

e 'E"PBEIk'PD:WE!I’ :.2'.16 Watts . e

_ Pout

_ Vmpp x Impp _ 16.3518562 x 0.1322809

2 4 =] a 10 12 14 16 12 20
Woltage )

Pin

x100=11,35%

ExA 268.2 x 0,0709

781



Module 5
Date: 16/7/2015 — Morning Measurement

Temperature Ambient: 30 °C

Speed 1
Time AM Panel Temperature °C Efficiency %
7:38 30,5 10,77
7:40 30,7 11,18
7:41 30,8 11,43
7:43 31 11,53
7:44 31,2 11,46
7:46 31,5 11,54

Mean Temperature: 30,95 °C

File : 2015_197_27534_a5_Module_Dn_address_S.csv

0.1z . . , .
—_ . : 7/16/2015 7138 AW ——

: Feak Power = 1.54 Watts

Current{a)

23
Yoltagedv

Pout Vm xIm 19.3207054 x 0.100173958
n= 2= = PP X PP x 100 = 10,77 %

Pin ExA 238.2x0,0756

782




File : 2015_197_27605_a5_Module_On_address_5.csv
0.14 . .

T
7/16/2015 7:40 AM —=—

D-l_"""'"""":'""""'"'":""Péak'Po'Wier":?ZDSWétﬁé'""':'""""""_

Currentis)

Yoltage

Pout _ Vmpp x Impp _ 18.802702 x 0.10916392
Pin ExA 242.5x0,0756

n= x 100 = 11,18 %

File ; 2015_197_27677_aS_Module_On_address_S.csv

0.14 T T
: 7/16/2015 7141 A ——

P R

P Ve | R i

=

z

S OLOB i _
0.04 — =

25
Yoltage (')

Pout _ Vmpp x Impp _ 18.4393272 x 0.115585335

n=
Pin ExA 246.5x0,0756

x 100 =11,43 %

File : 2015_197_27220_a5_Module_On_address_S.csv

0.4 —r PR ! '
Ty et terty ; FHE/2015 T:43 AM —e—
Peak Power = 2,24 \Watts :
= PR R i
=
2
X = O S R,
u] 1 1 1

23
Yoltage ()

n= Pout _ Vmpp x Impp _ 18.161 x 0.123291023
Pin ExA 256.8x 0,0756

x 100 =11,53 %

783



File : 2015_197_27891_a5_Module_On_address_S.cav
0.156 T T T

T
7f16/2015 7:44 AM —e—

" Pesk Power = 2.28Watts

Current()
]
[}
o
T

OLOG i

002 b

Yoltage ()

Pout _ Vmpp x Impp _ 17.9522514 x 0.127143875
Pin ExA 263 x0,0756

n= x 100 = 11,46 %

File : 2015_197_27963_a5_Module_On_Address_S.csv
0.16 T T T T
; : : 7i15/2015 746 AM ——
0.14 i » et pp e,

CLrremtia’
[}
(]
o
T

29
Yoltage vy

n= Pout _ Vmpp x Impp _ 18.11461 x 0.12971243
Pin ExA 269.2 x 0,0756

x 100 =11,54 %

784



Module 4

Date: 16/7/2015 — Morning Measurement

Temperature Ambient: 30 °C

Speed 2

Time AM

Panel Temperature °C

Efficiency %

7:53

32,4

2,2

7:55

32,6

2,21

7:57

32,7

2,22

7:58

32,8

2,24

8:00

32,9

2,25

8:01

33

2,22

Mean Temperature: 32,73 °C

0.1 T

File : 2015_197_22427_a4_Module_On_Address_4.cav

CUrrentia)

005 e . Pesk E'va-rar.=..D,43 Wattﬁ O [ T SRR S

T T
7/16/2015 7:53 A ——

Waoltage )

n= Pout _ Vmpp x Impp _ 9.30084 x 0.0462341346

Pin ExA

2909x0,0671

785

x100=2,2%

16




File : 2015_197_28532_a4_Module_On_Address_4.csv
01

T T T T
SN I '
R R
S T
N R S

005 et sk Power=D44Wat‘ts !

Current(a)

0.04
002 bbb

D01 oo

T T
§7/16/2015 7195 AM ——

0 i i i i i i
-2 u] 2 4 =] 2 10 12
voltage()

Pout _ Vmpp x Impp _ 8.836961 x 0.05008698
Pin ExA 296.6 x 0,0671

File : 2015_197_28671_a4_Module_On_aAddress_4.cev

14

16

x100=2,21%

0.1z T T T T T T
D.l—"""'.

0,08 et

: Peak Power = 0.45 Watts

Current(s)

a i i i i i

T T
F/I6/2015 7157 AM ——

-2 1] 2 4 il =] hin} 12
Yoltage )

Pout _ Vmpp x Impp _ 8.32669 x 0.0539398231
Pin ExA 301.4 x 0,0671

File : 2015_197_25707_a4_Module_On_address_4.csv

14

16

x 100 =2,22 %

0.1z T T T T T
0.1

0.0s

0.06

Current(a)

Peak Power = 0.46 Watts

0.04

0 i i i i i

T T
7/16/2015 7:58 AM —e—

u] 2 4 5] g 10 12
Yoltage ()

n= Pout _ Vmpp x Impp _ 7.7391057 x 0.05907695
Pin ExA 305 x0,0671

786

14

16

X100 =2,24 %



File : 2015_197_285811_a4_Module_On_address_d.csv
0.1z T T T T T T T
: : : : ¢ 7/16/2015 8:00 AM —e—

[N N R

Current{a)
o
)
(=0}
T

Pezk Power = 0.47 Watts
004 o

o0z o

0 i i i i i i
-2 ul 2 4 =] =] 10 12 14 16
Woltage)

Pout _ Vmpp x Impp _ 8.682333 x 0.0539398231

n=— x 100 =2,25%
Pin ExA 310.4 x 0,0671
File : 2015_197_28916_a4_Module_On_Address_4.csv
0.1z T T T T T T T
- - - - 7/16/2015 8:01 M ——
0.1
0.08
z
g 006 : e i
3 Peak Power = 0,47 Watts |
0.04 : : : -
0 i i i i i
u] 2 4 4] g 10 1z 14

Yoltage(v)

n= Pout _ Vmpp x Impp _ 8.922006 x 0.05265554
Pin ExA 314.7 x 0,0671

x100=2,22%

787



Module 8

Date: 16/7/2015 — Morning Measurement

Temperature Ambient: 30 °C

Speed 2
Time AM Panel Temperature °C Efficiency %
7:54 31,5 12,07
7:55 31,6 12,01
7:57 31,6 12,16
7:58 31,7 12,23
7:59 31,7 12,4
8:02 32 12,3

Mean Temperature: 31,68 °C

0.1a

File : 2015_197_28475_a8_Module_Cn_Address_8.cev

Odd o

008 —

Current(s)

005 —

0.04 —

002 —

T
7/16/2015 7154 AW ——

o Poak Power = 2720ats Ny

Voltage (V)

n= Pout _ Vmpp x Impp _ 17.3337421 x 0.156682342

Pin ExA 293.3x0,0768

x 100 = 12,07 %

788




0.18

File : 2015_197_28533_aB_Module_On_aAddress_8.csv

016 e

0,14 e

012 -

01~

Current(a)

008 e

006 e

0.04 e

T
7/16/2015 7:55 AM ——

“Peak Power =-2.73 Watts

Pout _ Vmpp x Impp _ 17.5811443 x 0.155398056

10 15
Woltage(w)

25

Pin

018

Ex A

x100=12,01 %

295.9x0,0768

File : 2015_197_28668_a2_Module_On_address_S.cav

0.16 -

Currentif)

0.06 -

0.04 —

002 o

[ulp i

0.08 -

T
FAL6/2015 757 AM

_PeskPower =283wats  \ |

n=

Pout _ Vmpp x Impp _ 17.5115623 x 0.161819473

10 15
Yaltage &)

25

Pin

0.2

ExA

x 100 =12,16 %

303 x0,0768

File : 2015_197_28732_as_Module_On_address_S.csv

0.18 g

e T

Currentis)

0.04 [

T T
: 7/16/2015 7:58 AM —=—

Pezk Power = 2,88 Watts

hin} 15 20 25
Yoltage

n= Pout _ Vmpp x Impp _ 17.132724 x 0.168240875

Pin

ExA

x 100 =12,23 %

306.4 x 0,0768

789



0.2

File : 2015_197_22796_a2_Module_On_Address_2.csv

Current()

T T T
: : 71642015 7:59 AM —=—
: Peak Power = 2,95 Watts
e N SO OSSO SRS SO SSSOE SNSRI SPUPSONS. SOOI
0.0z B 4
i i i

Pout _

Yoltage (W)

Vmpp x Impp _ 17.418787 x 0.169525161

n=—
Pin

0.2

x100=12,4%

ExA 309.7 x 0,0768

File : 2015_197_28925_a2_Module_On_address_8.csv

DlE\—

Currentis)

o O OSSP SOUET OSSR USUOE SUURIUUTRSVRRTTOOS. SRRSO

T
7/16/2015 B:02 AM ——

e PRk POWEr = 2,98 Wt W

n= Pout _ Vmpp x Impp _ 17.0090237 x 0.175946563

Yoltage W)

Pin

x100=12,3 %

ExA 316.4x0,0768

790



Module 3

Date: 16/7/2015 — Morning Measurement

Temperature Ambient: 30 °C

Speed 2

Time AM

Panel Temperature °C

Efficiency %

7:54

32,7

11,96

7:55

32,8

12,03

7:57

32,8

12,13

7:58

32,8

12,28

8:00

32,9

12,27

8:02

33,1

12,42

Mean Temperature: 32,85 °C

File : 2015_197_22452_a3_Module_On_address_3.cav

0.18 T T T

T T T
7/16/2015 7:54 AM ——

Currentia)

10
Yoltage )

n= Pout _ Vmpp x Impp _ 16.0967216 x 0.154113784

Pin ExA

292.3x0,0709

20

x 100 = 11,96 %

791



0,13

File : 2015_197_22522_a3_Module_On_asddress_3.cov

Current(a)

T T T
7/16/2015 7155 AM —e—

. PoskPower =2.5ZWatts

e OSOTU U SOUUUUPPUS UUSUUIRTO0 SOSUUOTUIN HVUUUTPOIU SUTOTPOU NN BUOTRUUORE HUSTROOTON SNTON

Pout

2 4 5] =] 10 12 14 16 15 20

Yoltage ()

_ Vmpp x Impp _ 15.926631 x 0.157966629

Pin

0.1s

ExA 295.4 x 0,0709

File : 2015_197_28665_a3_Module_On_Address_3.csv

x 100 =12,03 %

Current(a)

L Peak Fiower.:.ziﬁl.\f\u'atts.f NGB

) EECUUUPUUU BOOPPUUUPPOR VROV SOUINOTUIN SUOTUUNOVON SOSUNOPUINS SOUDPSUUBTON SOSUUOPUR ASTSOTEN SOOI

Pout

2 4 5] g 10 12 14 16 138
Yoltage(v)

_ Vmpp x Impp _ 16.5142155 x 0.157966629

Pin

0.2

ExA 303.3 x0,0709

File : 2015_197_28737_a3_Module_On_address_3.csv

20

x100=12,13 %

T =T S P PP

Current{a)
o
=
T

| Peak Power = 2,67 Watts

T T T
7/16/2015 7:58 AM ——

n= Pout _ Vmpp x Impp _ 16.08899 x 0.165672317

2 4 5] =] 10 12 14 16 13
Woltage(v)

Pin

ExA 306.6 x 0,0709

792

x 100 = 12,28 %

20



File : 2015_197_22208_a3_Module_On_address_3.cav
0.2 T T T T T T

T T T
7/16/2015 8:00 AM ——

: : : Peak Power = 2,70 Watts -

Currentia)

.04 | oeemmeb e

0 i i i i i i i
] 2 4 ] g 10 1z 14 1a 18 20
Yoltage )

n= Pout _ Vmpp x Impp _ 15.918 x 0.16952516
Pin ExA 310.2 x 0,0709

x100=12,27 %

File : 2015_197_22050_a3_Module_On_address_3.csv

0.2 T T T T T T T T T
7/16/2015 8:02 &AM ——

0,18

Currentis)
(]
=
T

e VST DSOS SRV SUSPPSTR STSSUYON SRRV SUSVRSUON SUOTSST SRR SOV, ¥

0 i i i i i i i i
u] 2 4 =] a 10 12 14 16
Woltage )

_ Pout _ Vmpp x Impp _ 16.2513485 x 0.17209371
Pin ExA 317.8x 0,0709

n

x 100 =12,42 %

793



Module 5

Date: 16/7/2015 — Morning Measurement

Temperature Ambient: 30 °C

Speed 2

Time AM

Panel Temperature °C

Efficiency %

7:54

32,5

11,98

7:55

32,6

12,03

7:57

32,7

12,1

7:59

33

12,18

8:00

33,1

12,25

8:02

33,3

12,24

Mean Temperature: 32,86 °C

013

File : 2015_197_22464_a5_Module_On_address_S.cav

0.16

T T s o

Current()

002 b

T
: 7/16/2015 7:54 AM ——

Yoltage ()

n= Pout _ Vmpp x Impp _ 18.400671 x 0.143839523

Pin ExA

292.6 x 0,0756

794

x 100 = 11,98 %




File : 2015_197_28536_a5_Module_On_Address_S.csv

0,18 T T T
L_ : : 7/16/2015 7:55 &M ——

0.16 - :
© Peak Power = 2,68 \Watts
0.12 I |
@ 01t 4
=

Yoltage (V)

Pout _ Vmpp x Impp _ 18.1841927 x 0.147692367
Pin ExA 295.7 x 0,0756

x 100 = 12,03 %

File : 2015_197_22672_a5_Module_On_address_S.csv

018 T T T
: F/16/2015 7:57 AW =———

016 - ~ S

e YT i
F on1p .
o
x
5 003 b
o i i

o 1 1 1

Yoltage Wy

Pout _ Vmpp x Impp _ 18.191923 x 0.1528295
Pin ExA 303.8x0,0756

n=

x100=12,1%

File : 2015_197_28730_a5_Module_On_Address_S.csv
0.18 T T T

T
[y e . 7/6/2015 7.99 4M —=—

.14 [ Pegk - Power . = 2,83 Watks

CUFremtia)

Yaltage)

_ Pout _ Vmpp x Impp _ 18.331089 x 0.154113784
Pin ExA 307.3x0,0756

n

x 100 =12,18 %

795



n= Pout _ Vmpp x Impp _ 18.2151184 x 0.157966629

n

Currentia)

Currentis)

018

0.16

012

01

0.02

0.06

File

2015_197_28822_a5 Module_On_address_S.cev

- Peak Power._—.zéBEl.Watts R

T
Ff16/2015 8:00 AM ——

10 15
Yaltage )

20

Pin

0.18 mswremrece—

0.16

0.14

0.12

0.1

0.08

0.06

_ Pout _ Vmpp x Impp _ 18.230581 x 0.16181947

ExA

310.9x 0,0756

File : 2015_197_28965_35_Module_On_Address_S.cov

25

x100=12,25%

- 15/2015 8:02 &AM ——
L  PeakPower=285watts N\ |
i i i
1] 5 10 15 20

Yoltage )

Pin

ExA

318.8x 0,0756

x 100 = 12,24 %

796

29



Module 4

Date: 16/7/2015 — Morning Measurement

Temperature Ambient: 30 °C

Speed 3

Time AM

Panel Temperature °C

Efficiency %

8:10

33,5

2,28

8:12

33,9

2,28

8:13

33,9

2,23

8:14

33,9

2,2

8:17

34,1

2,17

8:19

34,3

2,25

Mean Temperature: 33,93 °C

File : 2015_197_29404_z4_Module_On_Address_4.csv

0.12 T

Current()

006 oo

Peak PDWEI"="U:.53WattS' U PR s

T T
?{16/_2015 5110 AM —=—

Yoltage (W)

n= Pout _ Vmpp x Impp _ 8.079287 x 0.06549836

Pin ExA

345.7x0,0671

14 16

x100=2,28%

797




File : 2015_197_29544_a4_Module_On_address_4.cov
0.12

T T T T
: : 7/16/2015 8:12 AM ——

0.1

Current(a)
o
o
(=}
T

©Peak Power = 0,94 Watts:

0.04 - B
ame b 4
o 1 1 1 1 1
o 2 4 5] =] 10 12 14 16
voltage (v)
_ Pout _ Vmpp x Impp _ 8.373078 x 0.06421407 _
n= = = x 100 =2,28 %

Pin ExA 352.4x0,0671

File : 2015_197_29613_a4_Module_On_address_4.cav
0.12

T T T T T
- - 7/16/2015 8:13 AM —=—

O b

008 |r-vomremmebe e e

Current()
o
o
(=)
T

|
1] 2 4 il g 10 12 14 16
Yoltage 'y

n= Pout _ Vmpp x Impp _ 8.1024 x 0.0654983
Pin ExA 354.3x 0,0671

X100 =2,23 %

File : 2015_197_20623_a4_Module_On_address_4.csv
0.12 T T T T

T T
7/16/2015 8:14 M ——

0.08 : f ; : f : : 1

008 b Peak Power = 0.53 Watts

Currenta)

02 ; ; : ; ; ; : 1

0 i i i i i i i
u] 2 4 il =] 10 12 14 16
Yoltage ()

_ Pout _ Vmpp x Impp _ 7.69271755 x 0.0693512037
Pin ExA 359.8 x 0,0671

n x100=2,2%

798



File : 2015_197_29823_a4_Module_On_aAddress_4.cov

0.14 T T T T T T T
- - - - 7/16/2015 €117 AM —e—
012 T
0.1 b
Z oos i
I=
g : : - : : :
g 0.06 - Pagk Powear = 054 WAt o o
0 i i i i i

u] 2 4 =] =] 1 12 14 16
Yoltage )

Pout _ Vmpp x Impp _ 8.125674 x 0.06678264
Pin ExA 369.6 x 0,0671

n= x100=2,17%

File : 2015_197_29962_a4_Module_On_address_d4.csy

0.14 T T T T T T T
: : : : 7/16/2015 8:19 Al ——
0.12 | -
0.1 =
—
&, D08 =
£
2
=R _
o ' . Peak Power = 0.57 Watts
0.04 —
0 i i i i i

u] 2 4 =] g 10 12 14 16
Yaoltage )

n= Pout _ Vmpp x Impp _ 8.99932 x 0.0629297942
Pin ExA 376.2x0,0671

X100 =2,25%

799



Module 8

Date: 16/7/2015 — Morning Measurement

Temperature Ambient: 30 °C

Speed 3
Time AM Panel Temperature °C Efficiency %

8:11 32,3 12,77
8:12 32,3 12,9
8:14 32,4 12,89
8:16 32,7 12,89
8:17 32,8 12,89
8:19 33 13

Mean Temperature: 32,58 °C

File : 2015_197_29503_a2_Module_On_Address_2.csv

0.25 T

D T

Current(a)

F:'eak Power = 3,44 Watts

T
7f16/2015 8111 AM ==

n= Pout _ Vmpp x Impp _ 17.16365 x 0.20034791

10 15
Yoltage(v)

Pin ExA

350.7 x 0,0768

800

20

25

x 100 =12,77 %




0235

File :

2015_197_29567_a2_Module_On_address_2.cov

02 b

Current{d)

05 e

Ol e

Peak Power = 3,50 Watts

T
7/16/2015 8:12 AWM ——

10

Vaoltage )

15

20 25

n= Pout _ Vmpp x Impp _ 17.3569355 x 0.201632187

Pin

0.25

Ex A

353.1x0,0768

x100=12,9 %

File : 2015_197_29696_328_Module_On_Address_2.csv

Current(a)

Peak Power = 3.57 Watts

T
7/16/2015 8:14 AW —=—

n= Pout _ Vmpp x Impp _ 17.1404572 x 0.2080536

10

Woltage (v)

15

20 25

Pln

0.25

ExA

360.5x0,0768

x 100 = 12,89 %

File : 2015_197_29760_a8_Module_On_address_2.csv

Current(s)

Peak Power = 3.62 Watts

T
7/16/2015 8:16 AM ——

n= Pout _ Vmpp x Impp _ 17.3028164 x 0.20933789

10

Yoltage ()

13

20 25

Pin

ExA

365.5x0,0768

x 100 =12,89 %

801



0.23

File : 2015_197_29824_as_Module_On_address_S.csv

T T T
: : F/16/2015 B:17 AW —e—

Current{s)

BLDS | e

‘Peak Power = 3.66 Watts

_ Pout
n=

Yoltage)

_ Vmpp x Impp _ 17.496 x 0.2093378

Pin

0.25

x 100 = 12,89 %

ExA 369.6 x 0,0768

File : 2015_197_29953_a2_Module_On_address_2.cav

Currentia)

T
7/16/2015 8:19 AW —=—

S Pk Power S 3 TS Wt N

015 F a
D.l_ . -
i i i

n= Pout _ Vmpp x Impp _ 17.1713829 x 0.2183278

Waltage ()

Pin

x 100 =13 %

ExA 375.8x0,0768

802



Module 3

Date: 16/7/2015 — Morning Measurement

Temperature Ambient: 30 °C

Speed 3

Time AM

Panel Temperature °C Efficiency %

8:11

33,5 12,7

8:13

33,8 12,71

8:14

33,8 12,75

8:16

34 12,81

8:19

34,2 12,94

8:21

34,3 12,97

Mean Temperature: 33,93 °C

File : 2015_197_29519_33_Module_On_address_3.csv

0.23 T T

T T T T T T
: : 7/16/2015 8:11 AM ——

Current(a)

| Peak Power = 3.16 Watts |

n

_ Pout _ Vmpp x Impp _ 16.08899 x 0.196495071

g 10 12 14 16 18 20
Woltage ()

Pin ExA

x 100 =12,7 %

351.2 x 0,0709

803




File : 2015_197_29591_a3_Module_On_address_3.cov

025 T T T T T T T
: : : 7/16/2015 8113 AM ——
oo et : :
| Peak Pojver = 3.18 Watts |
g 015 i ] : i ; ! ; i ) 7
=
2
=
o 0.1 -
s : : : : : : : |
o 1 1 1 1 1 1 1 1 1
1] 2 4 G g jin} 1z 14 15 1= 20

voltage (v)

= Pout _ Vmpp x mpp _ 16212692 x 0.196495071
Pin ExA 353.8 x 0,0709

x100=12,71%

File : 2015_197_29662_a3_Module_On_address_3.csv

025 T T T T T T T
7/16/2015 8:14 AM ——
Poo—s
0.2 - -
Peak Power :3.;24 \Nattsg
— OAS RS SRR SRR S, ) i
=
2
= : : : : : : :
0.05 [~ B
a i i i i i i i i i
1] 2 4 & a8 10 12 14 16 18 20

Yoltage (W)

n= Pout _ Vmpp x Impp _ 16.359588 x 0.19777934
Pin ExA 358.4x0,0709

x100=12,75%

File : 2015_197_29204_a2_Module_On_address_3.cav
0.25 T T

T
FF16/2015 8110 AM —=—

Peak Power = 3.35 Watfs

Currentif)

[

005 o

Yaltage &)

n= Hout _ Vmpp x Impp _ 16.0812588 x 0.2080536
Pin ExA 368.6 x 0,0709

x 100 =12,81 %

804



0.25

File :

2015_197_29947_a2_Module_On_Address_3.csv

Current(a)

PeakPower = 3.45 Watts

T
7f16/2015 8119 AM —e—

n= Pout _ Vmpp x Impp _ 16.0812588 x 0.21447

10 15
Yoltage(v)

Pin

0235

Ex A

376 x 0,0709

25

x100=12,94 %

File : 2015_197_30029_a3_Module_On_address_3.csv

Current(a)

S PeakPower aSTWats N

T
TAB/2015 8:21 AW ——

n= Pout _ Vmpp x Impp _ 16.2204227 x 0.217043579

10 15
Yoltaged)

20 25

Pin

E x [

382.7 x 0,0709

x 100 =12,97 %

805



Module 5

Date: 16/7/2015 — Morning Measurement

Temperature Ambient: 30 °C

Speed 3

Time AM

Panel Temperature °C Efficiency %

8:09

33,9 12,4

8:12

34,3 12,48

8:13

34,3 12,62

8:14

34,4 12,6

8:18

34,7 12,55

8:19

34,9 12,67

Mean Temperature: 34,41 °C

File : 2015_197_22394_35_Module_On_Address_S.cav

0.2

e e CRTRITIITR RO

Currentiah

T
7/16/2015 8:09 Al —=—

b Paak Power = 324 taths g

n

_ Pout _ Vmpp x Impp _ 18.2692375 x 0.17723085

10 15 20 25
Yoltage V)

Pin ExA

x100=12,4 %

345.5x0,0756

806




File : 2015_197_29537_a5_Module_On_address_S.cov
0,25 .

T
7/16/2015 8112 AM ——

Peak Power = 3.32 Watts
0.15 1

Current(a)

01k

0.05

voltage (v)

(= Pout _ Vmpp x Impp _ 184779854 x 0.179799401
Pin ExA 351.7 x 0,0756

x 100 =12,48 %

File : 2015_197_29609_35_Module_On_aAddress_S.cev

0.25 T T T
: : 7f16,’2015_ 8113 AM —=—
0.2 - a a = -
Pealk Power = 3,39 Watts
z T L T RPN A i
=
a2
=
Q 0.1+ -
005 b R SRS N
o 1 1 |
o =1 1 15 20 23

voltage )

n= Pout _ Vmpp x Impp _ 18.315626 x 0.18493653
Pin ExA 355.3x0,0756

x 100 = 12,62 %

File : 2015_197_29681_a5_Module_On_Address_S.cev

0.25 T T T
: : T/16/2015 Bi14 AW —e—
[0, [ 4
: . Peak Power = 3,43 \Watts :
&
o
2 : : : :
= : : : :
ELS, | oo ]
o 1 1 1 1
o =1 10 15 20 23

voltage)

n= Pout _ Vmpp x Impp _ 18.4393272 x 0.18622081
Pin ExA 359.8 x 0,0756

x100=12,6 %

807



File : 2015_197_29895_a5_Module_On_address_5.csv

0.25 T T T
: : 7/16/2015 5:18 AM —=—
0.2 i " o B
Peak Power = 3,55 Watts
< 0.15 — T
=]
] 0.1 -
0.05 T
In] 1 1 1 1
u} 5 10 15 20 25
Yoltage
Pout _ Vmpp x Impp _ 18.57076 x 0.19135794
= — = x 100 = 12,55 %
Pin ExA 373.9x0,0756
File : 2015_197_ 29967 _a5_Module_On_address_S.cav
0.25 T T T T
: : ?,1'16/2015_ 8:19 AM —=—
S e — i
H :
£ :
L] Ul— -
UG | .
0 i
0 5 23
Yoltage vy
Pout _ Vmpp x Impp _ 17.88267 x 0.2016321
=—= = x 100 = 12,67 %
Pin ExA 376.7 x 0,0756

808



Module 4
Date: 16/7/2015 — Noon Measurement
Temperature Ambient: 38 °C

Fan OFF

Time PM Panel Temperature °C Efficiency %

12:21 62,6 1

12:22 62,6 1,03

12:24 62,8 1,06

12:26 63 1,06

12:28 62,8 1,03

12:30 63,6 1,01

Mean Temperature: 62,9 °C

File : 2015_197_44433_a4_Module_On_address_4.csv

0.18 T T T T T T T
: : : : : ?{16/2_015 1221 P —=—
=
2 : : : . . . .
0 i i i i i

Yoltage ()

n= Pout _ Vmpp x Impp _ 7.46077633 x 0.0847625
Pin ExA 937.3x0,0671

x100=1%

809




0,18

File : 2015_197_44553_a4_Module_On_address_d.csv

0.16

0,14

0,12

01

Current{a)

006 -

pog b

Peak Power = 0,65 \Watts

T T T T T
7/16/2015 12:22 PM ——

Pout _ Vmpp x Impp _ 7.955584 x 0.082194015

4 & g8 10 12 14 16
Yoltagedv

Pin

013

ExA 938 x 0,0671

x 100 =1,03 %

File : 2015_197_44640_a4_Module_On_address_4.csv

016

0.14

0.1z

0.1

Current{a)

e EERS

004 e

Doz b

*Peak Power = 0,67 Watts

T T T T T
7/16/2015 12:24 P ——

Pout

4 i] =] hin} 1z 14 16
Woltaged)

Pin

0,13

_ Vmpp x Impp _ 7.909196 x 0.08476258

ExA

x 100 =1,06 %

936.3 x 0,0671

File : 2015_197_44720_a4_Module_On_address_4.cov

0.16

0.14

012

01

Current()

008

T T T T T
: : : 7/16/2015 12:26 PM ——

Peak Power = 0,67 Watts

n= Pout _ Vmpp x Impp _ 8.025166 x 0.08347829

4 5] g 10 12 14 16
Yoltage ()

Pin

ExA

x 100 = 1,06 %

937.7 x 0,0671

810



0.1s

File : 2015_197_44902_a4_Module_On_Address_4.csv

0.16

0.14

01

Current(a)

... Peak Power =D0.65 Walts ™

T T
7/16/2015 12:28 PM ——

) EECUUUUTUUURPUN FOUUURPOUUTPR NSRS FOVUUOUIOTRN SYUIUTUIOTOOE SOOOTOOUOPOONt SRR .-y

Pout

_ Vmpp x Impp _ 7.507164 x 0.08733114

g
Yoltage(v)

10

Pin

0.18

ExA

940.1 x 0,0671

12 14

x 100 =1,03 %

File : 2015_197_45007_a4_Module_On_address_4.cav

16

016 -

Currentia)

¢ Peak Power = 0.64 Watts

T T T
| 7/16/2015 12:30 PM —e—

e TS FOTP OIS FPUIUTPRUUE SOUUUOTSOUON SURUTSOUOTOD SUOTSIOTINS NUTSOUOTTOOON SOOIt

il g
Yaltage )

10 12 14

n= Pout _ Vmpp x Impp _ 7.8782706 x 0.08090974

Pin

ExA

937.7 x 0,0671

x100=1,01 %

811

16



Module 8
Date: 16/7/2015 — Noon Measurement

Temperature Ambient: 38 °C

Fan OFF

Time PM

Panel Temperature °C

Efficiency %

12:20

62,5

12,25

12:21

62,2

12,23

12:24

61,4

12,31

12:26

61,1

12,3

12:28

61,5

12,3

12:30

61,9

12,25

Mean Temperature: 61,76 °C

File

2015_197_44453_as_Module_On_address_S.csv

0.7 T T

g OO SRS SOOI SRR

Current{s)

T T FE T

T A0 OOt U USSP RS SOPPRRTS S

T T T
F/16/2015 12:20 PM —=—

. Peak Power =B.82Watts

n

_ Pout _ Vmpp x Impp _ 15.2308073 x 0.579210937

10
Yoltage &)

Pin ExA

937.3x0,0768

812

X

=20

100 =12,25 %




0.7

File ; 2015_197_44518_a2_Module_Cn_Address_8.csv

06 -

05

04

Current(s)

0.3

01

T T T T T
76/2015 12:21 PM ——

Peak Powier = 8,81 Watts N J

Pout _ Vmpp x Impp _ 15.4550171 x 0.570221

=] 10 1z 14 16 18 20
Woltage)

Pin

0.7

ExA

x100=12,23 %

937.5x0,0768

File ; 2015_197_44646_a2_Module_On_Address_2.csv

T T T T T
: : TAE/2015 12:24 PM —=—

06

05 -

Current(s)

[

0.4

0.3

. Pedi Power =885 Watts

Pout _ Vmpp x Impp _ 15.2540016 x 0.580495238

a8 10 12 14 16 18 20
Voltagei)

Pin

ExA

x100=12,31 %

935.6 x 0,0768

File : 2015_197_44775_a8_Module_On_Address_8.cav

0.7

T T T T T T
- - 7/16/2015 12:26 PM ——

Current{s)

0.2

O e

03 b

... PeakPower =8.86 Watts N

n= Pout _ Vmpp x Impp _ 15.5014057 x 0.571505249

[a] g 10 12 14 16 13 20

Yoltage )

Pin

ExA

x100=12,3 %

938.2x0,0768

813



File : 2015_197_44903_a8_Module_On_Address_8.csv

0.7 T T T T T T

B Peak Power = B.87 Walls

e U U SR RUUOS SRRSO SRRSO AR SRS S

Currentis)

e SRR SORRURN SUSSUNS SUSURN SOOI SUURRRNS S SO

a i i i i i i i i

T T T
7/16/2015 12:28 PM ——

u] 2 4 & 8 10 12 14 16
Yoltage (W)

Pout _ Vmpp x Impp _ 15.5477934 x 0.57022
Pin ExA 939.4 x 0,0768

n=

File : 2015_197_45032_s8_Module_On_Address_8.cav

18 20

x100=12,3 %

0.7 T T T T T

06 -

as bl PeakPower =883 Watts.

Current(s)

02k

0ifF-

0 i i i i i i i i

T T T
7/16/2015 12:30 PM ——

u] 2 4 =] =] 10 12 14 16
voltage ()

n= Pout _ Vmpp x Impp _ 15.4782114 x 0.570221
Pin ExA 938.2x0,0768

814

x 100 =

13 20

12,25 %



Module 3
Date: 16/7/2015 — Noon Measurement
Temperature Ambient: 38 °C

Fan OFF

Time PM Panel Temperature °C Efficiency %

12:21 63,2 11,92

12:24 62,5 11,96

12:25 62,4 11,93

12:29 62,6 11,93

12:31 62,8 11,9

12:34 62,7 11,95

Mean Temperature: 62,7 °C

File : 2015_197_44457_a3_Module_On_Address_3.csv
0.7 T T T T T

T T T
7/16/2015 12:21 P ——

U5 oo Pl e = T WAt T g

% 0 S U USROS SOPRUURIOE s NSRS O

Current(a)

u] 2 4 5] g 10 12 14 16 138 20
Yoltage(v)

n= Pout _ Vmpp x Impp _ 14.3262367 x 0.5535253
Pin ExA 937.7 x 0,0709

x100=11,92 %

815




07

File : 2015_197_44621_a3_Module_On_address_3.csv

T T T T T T
7/16/2015 12:24 P ——

06

05 i

Current(a)

0.2 -

03 i

+Peak Power = 7,95 YWatts -

2 4 3] =] 10 12 14 16 18 20
Woltage ()

Pin

07

Pout _ Vmpp x Impp _ 14.28758 x 0.5560939

X 100 = 11,96 %

ExA 937.3x0,0709

File : 2015_197_44752_a3_Module_On_address_3.cav

T T T T T T T T T
! . . ! ! 7/16/2015 12:25 PM ——

06

05 -

Current()

[u R

... PeakPower = 7.94 \Watts . ...

Pout _ Vmpp x Impp _ 14.0865641 x 0.5637995

2 4 il g 10 1z 14 16 18 20
Yoltage (W)

Lin

0.7

x 100 = 11,93 %

ExA 938.7 x 0,0709

File : 2015_197_44965_a3_Module_On_address_3.csv

T T T T T T T
7,.:"16,-"2015 1Z2:29PM

Currentis)

T Peak Power = Fi06 Watts

2 4 & a8 10 12 14 16 18 20
Voltage)

n= Pout _ Vmpp x Impp _ 14.488596 x 0.549672

Pin

x 100 =11,93 %

ExA 941.1 x 0,0709

816



0.7

File : 2015_197_45107_a3_Module_On_address_3.csv

Currentia)

o ‘Peak Power = 7.94 Watks

T T T
7/16/2015 12:31 P ——

n=

Pout _ Vmpp x Impp _ 14.473133 x 0.5483882

G 3 10 12 14
Woltage()

Pin

0.7

940.4 x 0,0709

File : 2015_197_45249_a3_Module_On_address_3.csv

16

15

x100=119%

20

Currentia)

i Pesk Power =786 Watts -

T T T
7/16/2015 12:34 PM ——

U O U NS, WS SR

P R UUNURNU SRR OSSR SURUU UV RN SURIOE SO, WL

n= Pout _ Vmpp x Impp _ 14.318505 x 0.5560939

=] g 10 12 14
Yoltage (v

Pin

939.4 x 0,0709

817

16

15

x100=11,95%

20



Module 5

Date: 16/7/2015 — Noon Measurement

Temperature Ambient: 38 °C

Fan OFF

Time PM

Panel Temperature °C

Efficiency %

12:22

64,5

11,8

12:29

64,6

11,76

12:30

64,8

11,76

12:31

64,9

11,72

12:34

64,9

11,74

12:35

64,8

11,74

Mean Temperature: 64,75 °C

File : 2015_197_44538_a5_Module_On_address_5.csv

0.6 T

Currentis)

Pesk Power = 8,35 Watts

T
T16/2015 12:22 P —=—

10 15
Woltage (W)

16.212692 x 0.514996

Pin ExA

n= Pout _ Vmpp x Impp _

936.3 x 0,0756

818

23

x100=11,8%




File : 2015_197_44967_aS_Module_On_address_S.csv

0.6 T T

0s k-
Peak Power = 8,37 Watts
04 - :

Currentis)

0.2

ol

T
7/16/2015 12:28 PM —=—

Yoltage &)

n= Pout _ Vmpp x Impp _ 16.382782 x 0.51114404
Pin ExA 941.3 x 0,0756

File : 2015_197_45039_a5_Module_On_address_S.cav

25

x100=11,76 %

0.6 T T T

Peak Power = B.35 Watts
04

Current()
]
o
T

0z k-

T
7/16/2015 12:30 PM —=—

Yoltage (W)

Pout _ Vmpp x Impp _ 16.375051 x 0.5098597

25

n=— x 100 =11,76 %
Pin ExA 939.2 x 0,0756
File : 2015_197_45110_a5_Module_On_Address_S.csv
0.6 T T T
3 71642015 1251 PM
0.5 —
: Peak Power = .34 \Watts :
= :
=]
u] 1 1 1
u] 5 10 15

Yoltage(v)

n= Pout _ Vmpp x Impp _ 16.6920376 x 0.4995855
Pin ExA 940.8 x 0,0756

819

25

x 100 =11,72 %



File : 2015_197_45253_a5_Module_On_address_S.csv
0.6 T T

T
7162015 12:34 PM e

Peak Power = 8,35 Watts

Current(a)
o
(]
T

Yoltage (V)

Pout _ Vmpp x Impp _ 16.452364 x 0.507291
Pin ExA 940.4 x 0,0756

n= x 100 =11,74 %

File : 2015_197_45325_a5_Module_On_aAddress_S.csv
0.6 T T

T
?{16/2015_12:35 Pl =
05 b
Feak Power = 5.234 Watts

Current(a)

Yoltage (V)

n= Pout _ Vmpp x Impp _ 16.158573 x 0.516281
Pin ExA 939.2 x 0,0756

x 100 =11,74 %

820



Module 4

Date: 16/7/2015 — Noon Measurement

Temperature Ambient: 38 °C

Speed 1
Time PM Panel Temperature °C Efficiency %
12:44 57,3 1,44
12:45 56,6 141
12:46 56,1 1,36
12:48 55,8 1,42
12:49 56,8 1,35
12:51 57,1 1,35

Mean Temperature: 56,61 °C

Filz : 2015_197_45844_a4_Module_On_address_4.csv

0,23 T

02 o

Currentia)

[T LTl e R AT

Peak Power = 0,91 Watks.

T T
7/16/2015 12144 P ——

Waltage()

n= Pout _ Vmpp x Impp _ 8.427198 x 0.10787964

10 12

Pin ExA

937.5x0,0671

821

14 16

x100=1,44%




(= Pout _ Vmpp x mpp _ 9.23126 x 0.0963211

Current(a)

n

Current{a)

n= Pout _ Vmpp x Impp _ 8.272571 x 0.107879646

Current(s)

0.25

0.2

015

01

0.03

File : 2015_197_45943_a4_Module_On_address_4.csv

T T T T T T
- - - 7/16/2015 12:45 P —=—

: Peak Po\nirer =0.89 Watts

2 4 5] g 10 12 14 16
Yoltage(y)

Pin

0.25

x100=1,41%

ExA 936.1x 0,0671

File : 2015_197_45933_a4_Module_On_address_4.csv

T T
F/16/2015 12:46 PM ——

_ Pout _ Vmpp x Impp _ 8.929737 x 0.09632111

2 4 i} g 10 12 14 16
Yoltage (W)

Pin

0.25

x 100 =1,36 %

ExA 936.3 x 0,0671

File : 2015_197_46105_a4_Module_On_Address_4.csv

0.2

015

01

BLOS e

T T T T T T
- - 7/16/2015 1248 FM —e—

Peak Power = 0,89 Watts T

2 4 5] a 10 12 14 16
Woltage )

Pin

x100=1,42 %

ExA 933.5x0,0671

822



0.2

File : 2015_197_46192_a4_Module_On_address_4.csv

nig k-

01 - EE

Current()

008 b

012 T

o1k [ .

Paak Power = 0.85 \Watts :

T T
?{16/2_015 1249 PM —+—

= 71 RSO SO0 OO 000 OSSON O RSS SRS SRR SO

Pout

_ Vmpp x Impp _ 8.682333 x 0.09760539

4 5] g
Yoltage (W)

10

Pin

0.2

ExA

935.4 x 0,0671

12 14

x100=1,35%

File : 2015_197_46262_a4_Module_On_address_4.csv

16

0.18

0.16

0.14

012

Current(s)

008 b

T T
7/16/2015 12:51 PM ——

F'n_aak Power = 0,85 Watts: :

= 71 ECRSUEUUR SO0 OO 00RO SRS SOOI S SRRO SOR

4 5] g 10
Yoltage(v)

12 14

n= Pout _ Vmpp x Impp _ 8.465855 x 0.100173958

Pin

ExA

937.7 x 0,0671

x100=1,35%

823

16



Module 8

Date: 16/7/2015 — Noon Measurement

Temperature Ambient: 38 °C

Speed 1

Time PM

Panel Temperature °C

Efficiency %

12:45

49,4

13,02

12:46

49,5

13,03

12:47

49,5

13,03

12:49

49,1

13,06

12:50

49,2

13,03

12:51

49,1

13,06

Mean Temperature: 49,3 °C

0.7

File : 2015_197_45921_a28_Module_On_Address_S.cow

Currentia)

T
7/16/2015 12145 PM —e—

Peak ;Power =19.38 Watté

10

Yoltagey

15

n= Pout _ Vmpp x Impp _ 15.9111681 x 0.5894852

Pin ExA

938 x 0,0768

824

20

x 100 = 13,02 %

25




07

File : 2015_197_45995_a2_Module_On_address_2.csv

I T T T T R TRT e
£

i

% : : :

T T T T
: F16/2015 12:46 PM ———

. PeskPower =937Watts N

n=

Pout _

Yoltage )

Vmpp x Impp _ 16.32093 x 0.57407385

Pin

0.7

x 100 = 13,03 %

ExA 935.8x 0,0768

File : 2015_197_46059_a2_Module_On_Address_2.csv

Current(s)

0.2 i

Ol oo

T T T
: : THE2015 12:47 P —e—

. Peak Power =9.36 watts ) ._
i i i

Yoltage ()

n=—
Pin

0.7

Pout _

Vmpp x Impp _ 16.20496 x 0.5779267
ExA 935.4 x 0,0768

x 100 = 13,03 %

File : 2015_197_45182_a2_Module_On_address_2.csv

Current(s)

P O OO SO OO

T
7f16/2015 12:49 Pl ——e—

PeskPower=838Watls N 1

_ Pout _

Yoltage W)

Vmpp x Impp _ 16.1663036 x 0.58049523

Pin

x 100 = 13,06 %

ExA 934.9x0,0768

825



0.7

File ; 2015_197_46252_a2_Module_On_address_8.csv

Currentia)

T
7/16/2015 12:50 PM —=—

PeakPower =S40Watts N

_ Pout
n=

_ Vmpp x Impp _ 16.1508 x 0.5817795

10
Woltage )

13

Pin

0.7

ExA

938.7 x 0,0768

20

x 100 = 13,03 %

Filz : 2015_197_46316_33_Module_On_Address_8.cov

23

Current{a)

T
7i6/2015 .12:51 PN =
Feak Pawer = 9.41 Watts

n= Pout _ Vmpp x Impp _

10
Yoltagev)

16.1044521 x 0.5843481

15

Pin

ExA

938.2x0,0768

X 100

826

20

= 13,06 %

25



Module 3

Date: 16/7/2015 — Noon Measurement

Temperature Ambient: 38 °C

Speed 1

Time PM

Panel Temperature °C

Efficiency %

12:44

57,8

12,28

12:46

56,9

12,3

12:48

55,4

12,31

12:49

55,2

12,32

12:53

56

12,31

12:54

55,8

12,3

Mean Temperature: 56,18 °C

File : 2015_197_45290_a3_Module_On_Address_3.cov

07 T

Current(a)

L PeskPower =817 Watts N
% 0 L S RSN UONS SUOUOSROS S SIS O

T T T
/162015 12:44 P —=—

10
Yoltage )

n= Pout _ Vmpp x Impp _ 14.7205372 x 0.55480963

12 14 16

Pin

ExA

938.2 x 0,0709

827

15 20

x 100 = 12,28 %




File : 2015_197_45951_a3_Module_On_Address_3.csv

0.7 T T T T T T
: 7/16/2015 12:46 PM —=—
06 =
05 Peak iPower =816 \Nattsi n
& naf =
L
3 03 -
0.2 | -
0.1 -
0 i i i i i i i
o 2 4 =1 8 10 12 14 16 1= 20
Woltage (W)
_ Pout _ Vmpp x Impp _ 14.6741486 x 0.5560939 _
n=——= = x100=12,3%
Pin ExA 935.1 x 0,0709
File : 2015_197_46103_a3_Module_On_Address_3.cev
0.7 T T T T T T T
: : : 7/16/2015 12:48 PM ——
0.6 - : 1
asb e st NG
T o4 -
é [URcl - 4
0.z 1
[ - 4
0 i i i i i i i i
a 2 4 5] g 10 12 14 15 13 20
Waoltage ()
_ Pout _ Vmpp x Impp _ 14.7359991 x 0.5535253 _
n=——= = x 100 =12,31 %
Pin ExA 934.4 x 0,0709
File : 2015_197_46174_a3_Module_On_address_3.csv
0.7 T T T T T T T
: : : 7/16/2015 12:49 P —=—
nE BT N
05 b . - 'Peak'P'o\i\?e'r":i‘Bil?Wafts' L IR P
Z o4 .
5 uafp .
D.2 - |
0 i i i i i i i i
u] 2 4 & g 10 12 14 16 18 20
woltage()

n= Pout _ Vmpp x Impp _ 14.96021 x 0.54581964

Pin

x100=12,32 %

ExA 935.4 x 0,0709

828



File : 2015_197_46287_a3_Module_On_Address_3.cov

0.7 T T T T T T

Current(a)

T T T
7/16/2015 12:53 PM —=—

o5k - e R --Peak-éawer:Ei.-EDWattsf- [T R SR

0 i i i i i i i i

u] 2 4 5] =] 10 12 14 16 15

Yoltage )

Pout _ Vmpp x Impp _ 14.6045666 x 0.561231

n=
Pin ExA 939.4 x 0,0709

File : 2015_197_46458_33_Module_On_Address_3.csv

x 100 =12,31 %

20

0.7 T T T T T

0.5 oo Pl P = BT Wt

Current(a)

0 I i i i i i i i

T T T
?(16;’2015 1254 PM

0 2 4 6 8 10 12 14 16
Woltage (v

n= Pout _ Vmpp x Impp _ 14.8055 x 0.553525
Pin ExA 938.7 x 0,0709

x100=12,3 %

829

20



Module 5

Date: 16/7/2015 — Noon Measurement

Temperature Ambient: 38 °C

Speed 1
Time PM Panel Temperature °C Efficiency %
12:43 62 11,96
12:44 61,5 11,95
12:46 60,9 11,98
12:48 60,4 12,02
12:49 60,4 11,95
12:50 60,5 11,95

Mean Temperature: 60,95 °C

File : 2015_197_45226_a5_Module_On_address_S.cav

0.a T T T
. ?{16/2015_12:43 P =
005 | T ]
: Péak Power = 8.47 \.'\é'atts :
z
E 003 e R ]
a :
0.1 _
u] I 1 1
u] 5 jin} 15 25
Yoltage ()

n= Pout _ Vmpp x Impp _ 16.8157387 x 0.503438354

Pin ExA

936.6 x 0,0756

830

x 100 =11,96 %




File : 2015_197_45297_a5_Module_On_Address_S.cov
0.6 T T T

T
7/16/2015 12:44 P =

005 b T
Feak Power = 8.48 \Watts

—
Z
5 03F i
=
]
L]
0.2_ |

23
Yoltage )

Pout _ Vmpp x Impp _ 16.88532 x 0.502154052
Pin ExA 938.2x 0,0756

x 100 =11,95 %

File : 2015_197_45969_aS_Module_COn_address_S.csv

0.6 T T T
B : 7/16/2015 12:46 PM ——
05 .
Peak Power = 8,48 Watts
04 - : -
z
@ 03k -
5
=}
0.2 .
oL 4
0 i i i

25
Yoltage (W)

Pout _ Vmpp x Impp _ 16.8930531 x 0.502154052
Pin ExA 935.8 x 0,0756

n=

x100=11,98 %

File : 2015_197_46112_a5_Module_On_address_S.csv

0.6 T T T

T
7f16/2015 12:48 PM —=—

Peak Power = 8,48 \Watts

Currentis)

Woltage )

n= Pout _ Vmpp x Impp _ 16.792545 x 0.50472265
Pin ExA 933.2x0,0756

x 100 =12,02 %

831



File : 2015_197_46184_a5_Module_On_address_S.cav
0.6 T T

T
7I16/2015 12:49 PM —=—

Peak Power = 8.44 \Watts
0.4 - : : -
z
b= : : :
5
(=]
0.2 —

23
Yaoltage )

Pout _ Vmpp x Impp _ 16.722963 x 0.50472265
Pin ExA 933.5x0,0756

n= x 100 =11,95 %

File : 2015_197_46255_a5_Module_On_address_S.csv
0.6 T T T

T
7/16/2015 12:50 FM ——

Péak Power = 8.48 Watts

Current(s)

25
Woltage )

n= Pout _ Vmpp x Impp _ 16.7616 x 0.5060069
Pin ExA 938.7 x 0,0756

x100=11,95%

832



Module 4
Date: 16/7/2015 — Noon Measurement

Temperature Ambient: 38 °C

Speed 2
Time PM Panel Temperature °C Efficiency %
13:02 53,8 1,4
13:03 54 1,4
13:04 54 1,42
13:07 54 1,42
13:08 53,5 1,43
13:09 53,5 1,42

Mean Temperature: 53,8 °C

File : 2015_197_46924_a4_Module_On_Address_4.csv

0.25 T T T T T T T
: : : :  7/18/2015 102 PM —e—
02 e o _
T T
% :
5 : _ _ _ :
R s e T e J
oS - J
o | 1 1 1 1 I
2 0 2 4 6 8 10 12 14 16
Voltage V)
_ Pout _ Vmpp x Impp _ 84813175 x 0.104026 _
n= = = x100=1,4 %

Pin ExA 934.4 x 0,0671

833




Current(s)

n= Pout _ Vmpp x Impp _ 8.690064 x 0.101458237

Currentis)

n= Pout _ Vmpp x Impp _ 8.806035 x 0.101458237

Currertis)

n= Pout _ Vmpp x Impp _ 8.77511 x 0.1014582

0.25

0.2

0.15

0.1

File : 2015_197_47029_z4_Module_On_Address_4.csv

T T T T T T T
- - - - 7/16/2015 1:03 PM ——

" Peak Power = 0,88 Watts

2 4 5] g 10 12 14 16
Yoltage (W)

Pin

0.2

013

o1

x100=1,4%

ExA 932.5x0,0671

File : 2015_197_47022_a4_Module_On_Address_4.csvy

T T T T T T T
: : : : 7/16/2015 1:04 PM —e—

© Poak Power = 0,89 Watts

2 4 =} g 10 12 14 16
Yaoltage W)

Pin

0.25

x100=1,42 %

ExA 933.7 x 0,0671

File : 2015_197_47221_a4_Module_On_aAddress_4.csv

0.z

0.15

01

T T T T T T T
- - - - 7/16/2015 1:07 PM —=—

" iPeak Power, = 0,89 Watts

2 4 5} 8 10 12 14 16
Yoltage )

Pin

x100=1,42%

ExA 933.9x0,0671

834



File : 2015_197_47291_a4_Module_On_address_4.csv
0.25 T T

T T T
7,.-"16,-"_2015 1:08 Pr) —=—

0.z

0.15

Currentis,)

0.1 : :
Peak Power = 0,90 Watts

005 o

u] 2 4 B g 10 1z 14 16
Yoltage )

n= Pout _ Vmpp x Impp _ 9.184873 x 0.09760539
Pin ExA 934.2 x 0,0671

x100=1,43 %

File : 2015_197_47342_a4_Module_On_address_4.cav
0.25 T T

T T
7/16/2015 1:09 PV ——

0.2

0.15

Current(a)

| Peak Power = 0.89 Watts

1] 2 4 il g 10 12 14 16
Yoltage vy

n= Pout _ Vmpp x Impp _ 8.891081 x 0.100173958
Pin ExA 930.4 x 0,0671

x100=1,42 %

835



Module 8
Date: 16/7/2015 — Noon Measurement
Temperature Ambient: 38 °C

Speed 2

Time PM Panel Temperature °C Efficiency %

13:02 47,8 13,13

13:03 41,7 13,14

13:04 47,5 13,14

13:06 47,2 13,13

13:08 47,5 13,15

13:09 47,3 13,16

Mean Temperature: 47,5 °C

File : 2015_197_46959_as_Module_On_address_g.csv
07 T T

T
7/16/2015 1:02 PM —e—

06 -

5 b Pek Power = 943MAMS N

7 T L SO TS SO

Current(a)

Yoltage (V)

Pout Vm xIm 16.606992 x 0.5676524
n= = PP Y PP — x 100 = 13,13 %

Pin ExA 934.9x0,0768

836




07

File : 2015_197_47024_a2_Module_On_aAddress_S.cav

Current(a)

| I I ?{16[2015; 1:03 PM ==
5 b Pe..aék. P.ower.:..g..étawétts. . 4
01 .
1 I 1

Pout _

Yaoltage )

Vmpp x Impp _ 16.42917 x 0.574073851

n=—
Pin

0.7

X100 =13,14 %

ExA 934.4 x 0,0768

File : 2015_197_47022_aS_Module_On_address_2.csv

T T T
: : ?{16/2015_ 1:.04 PM —=—

Current()

P O O VRO R

_Peak Power = 9,42 Walts

Yaoltage (V)

n=—
Pin

07

Pout _

Vmpp x Impp _ 16.3054676 x 0.577926
ExA 933.5x0,0768

x 100 = 13,14 %

File : 2015_197_47217_a8_Module_On_address_8.csv

T T T T
7/16/2015 1:.06 PM —=—

o5kl PeakPawer =042 Wafts 4
D0 e R
£
g . . .

_ Pout _

Yaoltage V)

Vmpp x Impp _ 16.344125 x 0.576642

Pin

x 100 =13,13 %

ExA 933.9x0,0768

837



0.7

File : 2015_197_47282_a8_Module_On_address_8.csy

Currertis)

Peak Power = 9.44 Watts

T
7/16/2015 1:.08 PM —=—

T O OSSOt SUSU SRR RSSO SEUSRERRR TS USROS

_ Pout

_ Vmpp x Impp _

10 15
Woltage )

16.1508 x 0.5843481

Pin

0.7

ExA

934.6 x 0,0768

x 100

20

=13,15%

File : 2015_197_47347_a%_Module_On_aAddress_8.csv

23

Currentiay

. Pesk Power = 5.40 Watts ]

T
7/16/2015 1:08 PM —=—

n= Pout _ Vmpp x Impp _

10 15
Yaltage (v

16.2358856 x 0.57921093

Pin

ExA

929.6 x 0,0768

838

x 100

20

=13,16 %

25



Module 3

Date: 16/7/2015 — Noon Measurement

Temperature Ambient: 38 °C

Speed 2

Time PM

Panel Temperature °C

Efficiency %

13:02

53,5

12,41

13:04

53,5

12,42

13:07

53,7

12,41

13:08

53,7

12,46

13:09

52,9

12,43

13:12

52,7

12,4

Mean Temperature: 53,33 °C

0.7

File : 2015_197_46956_a3_Module_On_asddress_3.cav

Currert{ay

. . PEakEPDWEr'Z':B.EQ'Watt;S' P T -
Dad N

T T T
7/16/2015 1:02 PM ——

=] 10
Yaltage ()

n= Pout _ Vmpp x Impp _ 15.0375233 x 0.54581964

Pin

ExA

933.9x 0,0709

839

14 16 18 20

x 100 =12,41 %




File @ 2015_157_47099_a3_Module_On_aAddress_3.cav
0.7 T T T T T

T T T
7HE/2015 1:04 P —=—

05 b Pask Power = B2 Watls N -

04 b

Current(a)

[uf=l .

01

0 i i i i i i i i
u] 2 4 B =] 10 12 14 16 18 20
Yoltage(y

Pout _ Vmpp x Impp _ 14.8133135 x 0.55480963
Pin ExA 933.5x0,0709

n=

x100=12,42 %

File : 2015_197_47241_23_Module_On_Address_3.cev
0.7 T T T T T T

T T T
7/16/2015 1:07 PM —s—

06

OGSl PeskPower=BZ3Wats NG

04

Current{s)

03

Yoltage 4

Pout _ Vmpp x Impp _ 14.759193 x 0.5573782
Pin ExA 934.9x0,0709

n=

x100=12,41 %

File : 2015_197_47312_a3_Module_On_address_3.csv
0.7 T T T T T T

T T T
7/16/2015 1:08 P ——

a5 b e 'F'eak:'PDwer :;8.'24 Wat‘:tS' LT

Current{a)

0 i i i i i i i i
] 2 4 il 2 10 12 14 16 12 20
Yaoltage V)

n= Pout _ Vmpp x Impp _ 14.9292841 x 0.552241
Pin ExA 932.3x0,0709

x 100 =12,46 %

840



File : 2015_197_47283_a3_Module_On_address_3.csv

0.7 .

T T T T T T
- - 7/16/2015 1:09 PM ——

@ .
E
& . . . .

S sk Poer LB Wals N

n= Pout _ Vmpp x Impp _ 14.7978506 x 0.5535253

g 10 12 14 16 138 20
Yoltage (V)

Pin

ExA

x100=12,43 %

929.2 x 0,0709

File : 2015_197_47525_a3_Module_On_sddress_3.csv

T T T T T T
: : 7/16/2015 1:12 P ——

Current{a)

0 i i i i i i i i

0.7 .
0.6 EITT

R R S S

o PoskPower =BG WaHs i
37 T EOS SRS SUSUSU SRS SR USURUI SUDTSUSPRTE HUPSOUPUOOS FRURISUTON SUSURSRIOS SO SO SO

n= Pout _ Vmpp x Impp _ 14.6741486 x 0.556093

g 10 12 14 16 18
Yoltage )

Pin

ExA

x100=12,4%

927.7 x 0,0709

841

20



Module 5

Date: 16/7/2015 — Noon Measurement

Temperature Ambient: 38 °C

Speed 2
Time PM Panel Temperature °C Efficiency %
13:02 58,4 12,08
13:04 58,3 12,08
13:05 58,2 12,06
13:07 58 12,08
13:08 57,9 12,09
13:10 S7,7 12,08

Mean Temperature: 58,08 °C

File : 2015_197_46971_a5_Module_On_address_S.cav

06 T

0.4 -

Current()

Peak Power = B.54 Watts

T
7/16/2015 1:02 PM ——=—

Yoltage (W)

Pin ExA

n= Pout _ Vmpp x Impp _ 17.1791134 x 0.497016937

934.9x 0,0756

842

25

x 100 = 12,08 %




File @ 2015_197_47042_aS_Module_On_address_S.cav

T
7/6/2015 1:04 PM —=—

20 25

x 100 = 12,08 %

T
7/16/2015 1:05 PM —=—

25

x 100 = 12,06 %

T
7/16/2015 107 PM —=—

0.6 T T T
Sl : :
: F‘_Eak Power = 8.53 Watts
O b : :
=z
T
02 o
01
a i i i
o 3 10 15
Woltage(y
n= Pout _ Vmpp x Impp _ 16.8543968 x 0.5060069
Pin ExA 933.7 x 0,0756
File : 2015_197_47114_a5_Module_On_Address_S.csv
0.6 T
[ = : e
Pgak Power = 8.52 \I_\u'atts
0.4 - : :
z
@ [ Rl
3
0z b
I -
0 I i i
a 5 10 15
Waltage (V)
n= Pout _ Vmpp x Impp _ 16.8853 x 0.504722655
Pin ExA 934.2 x 0,0756
File : 2015_197_47257_a5_Module_On_address_5.csv
0.6 .
0.5 - :
Peak Power = 8,53 Watts

Currentis)
[
w
T

01

10

15
Woltage ()

20 25

n= Pout _ Vmpp x Impp _ 17.1559 x 0.497016937

Pin

ExA

933.7x 0,0756

x 100 = 12,08 %

843



0.6

File : 2015_197_47328_a3_Module_On_address_3.csv

Currentia)
o
w
T

T T T
; ; 7f15/2015 1:08 PM ——
: Peak Power = 8.51 Watts

] i i i

Pout _ Vmpp x Impp _ 17.0786057 x 0.4983012

Yoltage (V)

Pin

0.6

x 100 = 12,09 %

ExA 931.1 x 0,0756

File ; 2015_197_47400_a5S_Module_On_address_S.csy

Current(a)

T T T T
7/16/2015 1110PM ——
: Paak Power = 2,48 Watts :
01 : 4
1] 1 1 1

25
Voltage vy

n= Pout _ Vmpp x Impp _ 17.0244865 x 0.4983012

Pin

x 100 = 12,08 %

ExA 928.2 x 0,0756

844



Module 4
Date: 16/7/2015 — Noon Measurement

Temperature Ambient: 38 °C

Speed 3
Time PM Panel Temperature °C Efficiency %
13:19 53,4 1,45
13:21 52,6 1,5
13:22 53,1 1,45
13:24 52,5 1,47
13:25 52,9 1,42
13:26 52,6 1,42

Mean Temperature: 52,85 °C

File : 2015_197_47971_a4_Module_On_aAddress_4.csv
0.25 T T T T T

T T
7/16/2015 1:19 P ——

o cotne S N OO SRR SRS SO S

Current{A)

Ol b ”F"eék'P'o'viféi i:D.'QU Watts b

Yoltage ()

n= Pout _ Vmpp x Impp _ 8.589557 x 0.105311081
Pin ExA 923 x0,0671

X100 =1,45%

845




Current(a)

n= Pout _ Vmpp x Impp _ 8.9452 x 0.1040268

Current(a)

Current(a)

n= Pout _ Vmpp x Impp _ 8.635945 x 0.10531108

0.25

File : 2015_197_42076_a4_Module_On_Address_4.csv

(il .

015 -

0.1

005 e

T T
7/16/2015 1:21 PM —=—

Peak Power = 0.93 \Watts

2 4 3] =] 10 1z 14 16
Yoltagedy)

Pin

0.25

x100=15%

ExA 923 x 0,0671

File : 2015_197_48128_a4_Module_On_address_4.csv

0.2

0.15

01

005 b

T T T T T T
7/16/2015 1:22 PM ——

Peak Power = 0,90 Watts

2 4 & g 10 12 14 16
Yoltage (')

n= Pout _ Vmpp x Impp _ 8.427198 x 0.10659536

Pin

0.25

x100=1,45%

ExA 922.5x0,0671

File : 2015_197_48250_a4_Module_On_address_4.cav

T T T T T T
- - - 7/16/2015 1:24 PM ——

2 4 i} 8 10 12 14 16
Yoltage ()

Pin

x100=1,47%

ExA 920.3 x 0,0671

846



File : 2015_197_48337_a4_Module_On_address_<.csv

0.25 T T T T T T T
: : : 7/16/2015 1:25 PM —=—

0.2

013

Current(a)

¢ Peak Power = 0,88 Watts

05 oo e

a i i i i i i
a 2 4 5] g 10 12 14 16
woltage)

_ Pout _ Vmpp x Impp _ 9.030245 x 0.0976053
Pin ExA 921.5 x 0,0671

n

x100=1,42 %

File : 2015_197_43389_a4_Module_On_address_4.csy
0.25 T T

T T T T
: : 7/16/2015 1:26 PM ——

0.2

015

Currentiay

01 " Peak Power = 088 Watts T

T S ST OO OO SOUOUOURTOUI SUSRNURIUUOE SUURRPIORON

0 I I I I I
u] 2 4 =] 2 10 12 14 16
Yoltage v

n= Pout _ Vmpp x Impp _ 8.141137 x 0.10787964
Pin ExA 920.6 x 0,0671

x100=1,42%

847



Module 8
Date: 16/7/2015 — Noon Measurement
Temperature Ambient: 38 °C

Speed 3

Time PM Panel Temperature °C Efficiency %

13:19 47,6 13,14

13:20 47,6 13,13

13:22 47,6 13,14

13:24 47,4 13,1

13:25 47 13,14

13:26 47,4 13,1

Mean Temperature: 47,43 °C

File : 2015_197_47994_a8_Module_On_address_8.csv
0.7 T T

T
: : 7/16/2015 1119 FM —=—

as b PeskPower =831watls N

Currentis)

Woltage (W)

_ Pout _ Vmpp x Impp _ 16.0812588 x 0.579210937

n=— x 100 = 13,14 %

Pin ExA 922.5x0,0768

848




0.7

File : 2015_197_48059_33_Module_On_Address_S.cev

o5 -

Current(a)

0.2 -

01k

04

.. Peak Power =932 Watts

T
7/16/2015 1:20 PM ——

n= Pout _ Vmpp x Impp _ 16.2668114 x 0.57278955

woltage(v)

20 25

x 100 =13,13 %

T
7f16/2015 1:22 M —=—

20 25

x 100 = 13,14 %

T
7/16/2015 1:24 PM —+—

25

Pin ExA 923.7 x 0,0768
File : 2015_197_48124_a8_Module_On_address_8.csv
0.7 T T T
0.6 -
o5 b . Pa;ak Power :9.31-\/-\!%&5 [EREETR
Y
= :
] :
’S 03
02+~ - g
01
0 i i i
1] =] 10 15
Yoltage(v)
n= Pout _ Vmpp x Impp _ 16.5528717 x 0.5625153
Pin ExA 922.2x0,0768
File : 2015_197_48254_a8_Module_On_address_B.cav
0.7 T T
Qe
as b Peck Fower = 0,27 Watts
Z o4
S o03p
0.2
R
o 1 I 1
u] 3 10 15
Woltage (V)

n= Pout _ Vmpp x Impp _ 16.2281551 x 0.57150524

Pin

ExA 921.3x0,0768

x100=13,1%

849



0.7

File :

2015_197_48319_a2_Module_On_address_8.cav

T T T
7/16/2015 1:25 PM ——

T S

Currentis)

e U SR OO SRR ST

03

... Peak Power =9.29 Watts "

Pout _ Vmpp x Impp _ 16.2977371 x 0.570221

10 15 20 25
Yoltage (W)

Pin

0.7

ExA

x 100 = 13,14 %

920.6 x 0,0768

File : 2015_197_43323_a2_Module_On_address_S.cov

06 e

04

Current(s)

[N R

o3k

T T T

: 7/16/2015 1:26 PM —=—
_PeakPower =9.28Watts N i

1 1

10 15 20 25
Woltaga )

n= Pout _ Vmpp x Impp _ 16.065795 x 0.5766424

Pin

ExA

x100=13,1%

920.8 x 0,0768

850



Module 3

Date: 16/7/2015 — Noon Measurement

Temperature Ambient: 38 °C

Speed 3

Time PM

Panel Temperature °C

Efficiency %

13:19

52,3

12,41

13:21

51,8

12,4

13:22

52,3

12,41

13:23

51,5

12,4

13:26

52,5

12,37

13:27

52,5

12,38

Mean Temperature: 52,15 °C

File : 2015_197_47952_a3_Module_On_address_3.csv

0.7 T T T

0.6 %

Current(s)

T [ BTSN USRS 1SN FOTS (IR N W

e D P LT WS
0 | N

T T T
7/16/2015 1:19 PM ——

n= Pout _ Vmpp x Impp _

a2 1 12 14 16
Valtage)

14.867432 x 0.54710394

Pin ExA

923.4x0,0709

851

20

x100=12,41 %




07

File : 2015_197_42094_a3_Module_On_address_3.csv

0.6

05 i

Current(a)

0.2 -

03 i

" Peak Power = 8/12 Watts

T T T
7/16/2015 1:21 PM —=—

Pout _ Vmpp x Impp _ 15.0607176 x 0.53939825

2 4 3] =] 10 12 14 16
Woltage ()

Pin

0.7

ExA 923.9x0,0709

File : 2015_197_48166_33_Module_On_Address_3.csv

18

20

0.6

Currentia)

0.1

Oud i

U Peak Power SE.11Wats

03 i

T T T
FHE/2015 1:22 P —e—

Pout _ Vmpp x Impp _ 14.998866 x 0.540682

2 4 & g 10 12 14 16
voltage(v)

Pin

ExA 921.5 x 0,0709

File : 2015_197_48237_a3_Module_On_Address_3.csv

1z

20

x100=12,4%

x100=12,41 %

0.7

0.6

05 -

Currentia)

[nf=] .

0l

Pk Powe B A WasS N

T T T
7/16/2015 1:23 P ——

n= Pout _ Vmpp x Impp _ 14.90609 x 0.5432511

2 4 ] 8 10 1z 14 16
Woltage (V)

Pin

ExA 920.8 x 0,0709

852

18

20

x100=12,4 %



File : 2015_197_48379_a3_Module_On_aAddress_3.csv

0.7 T T T T T

0.6

0.5 CUUTT Peak Power = 8,07 Watts

0.4

Current(a)

0.2

0.2

01

a i i i i i i i i

T T T
7/16/2015 1:26 PV ——

1n
Yoltage (W)

12 14

Pout _ Vmpp x Impp _ 14.8210449 x 0.54453533
ExA 920.1x 0,0709

n=—
Pin

File : 2015_197_42450_a3_Module_On_address_3.cav

16

x 100

12 20

=12,37%

0.7 T T T T T T

0.6

0.3

0.4

Current(a)

03

0.2

01

T T T
7/16/2015 1:27 PM —=—

0 i i i i i i i
10 12 14
Yoltage(v)

n= Pout _ Vmpp x Impp _ 15.08391 x 0.5355454

Pin ExA 920.1 x 0,0709

853

x 100 =

16 15 20

12,38 %



Module 5
Date: 16/7/2015 — Noon Measurement

Temperature Ambient: 38 °C

Speed 3
Time PM Panel Temperature °C Efficiency %
13:19 57 12,09
13:21 56,8 12,07
13:23 56,8 12,09
13:24 56,7 12,05
13:26 56,8 12,1
13:27 56,7 12,06

Mean Temperature: 56,8 °C

File : 2015_197_47973_2a5_Module_On_Address_S.csv

0.6 T T T T
: : ?flﬁ/?ﬂlf! 1:19 PN ==
: Peak Power = 5,43 Watts :
=
= : : : :
= .
5 :
© : : : :
01k e .
0 i i i
u] 3 10 15 20 25

Waltage ()

n= Pout _ Vmpp x Impp _ 17.04768 x 0.494448364
Pin ExA 922.2 x 0,0756

x 100 =12,09 %

854




File : 2015_197_48116_a5_Module_On_address_S.csv
0.6 T T

T
7/16/2015 1:21 PM —=—

0.5 oo

Feak Power = 2,43 \Watts

O3 oo

Current(s)

02 oo

Yoltage(vy

Pout _ Vmpp x Impp _ 17.0090237 x 0.49573266
Pin ExA 923.2x0,0756

x 100 =12,07 %

File : 2015_197_42187_a5_Module_On_address_S.cev
0.6 T T

T
7i16/2015 1:23PM —=—

0.5 oo

Pesk Power = 8,42 Watts
D.4_ B

Currentia)
[}
o
T

O e

Woltage(vy

Pout _ Vmpp x Impp _ 16.98583 x 0.49573266

n=— x 100 = 12,09 %
Pin ExA 920.8 x 0,0756
File : 2015_197_48259_a5_Module_On_address_5.cev
0.6 T T T T
: : THB/2015 1:24 PV —=—
: Feak Power = 8,40 Watts
=
B3 [ i
5
s}
0.2 =
0.1 .
o] 1 1 1
u] 3 10 15 20 25

Voltage)

n= Pout _ Vmpp x Impp _ 16.947172 x 0.4957326
Pin ExA 921.8x0,0756

x 100 =12,05 %

855



File : 2015_197_48402_a5_Module_On_address_S.csv
0.6 T

T
7/16/2015 1:26 PM —=—

Peak Power = .42 \Watts

0.3 -

Currentia)

Voltage (W)

Pout _ Vmpp x Impp _ 16.9780979 x 0.49573266
Pin ExA 921.1x 0,0756

n= x100=12,1%

File : 2015_197_42474_a5_Module_On_Address_S.csv
0.6 T T T

T
FHG/2015 1:27 P —e—

Paak Power = 3.40 Watts
0.4 - : :

03 -

Currenta)

0z

Yaltage ()

n= Pout _ Vmpp x Impp _ 16.9471722 x 0.495732665
Pin ExA 920.8 x 0,0756

x 100 = 12,06 %

856



Module 4
Date: 16/7/2015 — Afternoon Measurement
Temperature Ambient: 37 °C

Fan OFF

Time PM Panel Temperature °C Efficiency %

16:18 43,8 1,92

16:19 44,2 1,9

16:21 45,5 1,83

16:23 47 1,73

16:24 46,1 1,86

16:25 45 1,81

Mean Temperature: 45,26 °C

File : 2015_197_58731_a4_Module_On_aAddress_4.csv
0.18 T T T T

T T
_ _ _ Y 7/16/2015 4i18PM ——
R TR et OO OO SRS SUSPUOOSO SR FUOTOTRON FUUSS NS S

T S PR

008 i

Current(a)

P P 0 Wty TS

Yoltage ()

Pout Vm xIm 8.02516651 x 0.09118398
n= 2= = PP X PP x 100 = 1,92 %

Pin ExA 563.9x0,0671

857




0.18

Filz : 2015_197_58782_a4_Module_On_aAddress_4.cav

0,16

0,14

012

0.1

Current(A)

DOZ o

Poak Power = 071 Watts

002 b

T T
7/16/2015 4119 PM ——

4 3] =] 10
oltage(v)

Pout _ Vmpp x Impp _ 8.49678 x 0.083478294

12 14

Pin

0,15

ExA

556.5x0,0671

File : 2015_197_58870_a4_Module_On_address_4.csv

16

x100=1,9 %

0,14

0.1z

01

Currenta)
o
)
v
T

Feak Power = 0.68 Watts

T T
7/16/2015 4:21 P ——

Pin

ExA

550.5x 0,0671

858

D.DE = -
0.04 = .......... -
ooz b 4
0 | i i i i
u] 2 4 5] g 10 1z 14 16
Yoltage (W)
_ Pout _ Vmpp x Impp _ 8.51224 x 0.07962545 _
n=——= = x 100=1,83%
Pin ExA 552.2x0,0671
File : 2015_197_59010_z4_Module_On_Address_4.csv
0.16 T T T T T T T
: : : : 7/16/2015 4:23 PM —e—
0.14 S
D.l -
= :
B OB o i
g : Peak Fower = 0.64 Watts | :
LG | .. .
e e AU S .
. | | | | |
u] 2 4 5] 8 10 12 14 16
voltage(y)
Pout _ Vmpll x Impp _ 8.14886 x 0.07834117
n= = = x100=1,73%



File : 2015_197_59020_a4_Module_On_address_4.csv
0.16

T T T T T T
: : : : : © 7/16/2015 4:24 PM ——
71 R s SO OO OSSO OO OO SO

012 b

— 01 -
Z
£ Peak Power = 0,68 \Watts |
a : : : : :
I e B T -

0 i i i i i i
-2 u] 2 4 5] g 10 12 14 16
Yoltage )

n= Pout _ Vmpp x Impp _ 7.9633154 x 0.0860468
Pin ExA 544.6 x 0,0671

x100=1,86 %

File : 2015_197_59150_z4_Module_On_Address_4.cav

0.16 T T T T T T T
- - - - 7/16/2015 4:25PM ——
0.1z b
0.1 b
z
g 008 : . ; .
g : Peak Power = 0.66 Watts
DLOG | e _
U O NN SRS SO o 4
0 i i i i i

1] 2 4 G 2 10 12 14 16
Waltage ()

n= Pout _ Vmpp x Impp _ 8.620482 x 0.0770568
Pin ExA 542.9x0,0671

x100=1,81%
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Module 8

Date: 16/7/2015 — Afternoon Measurement

Temperature Ambient: 37 °C

Fan OFF
Time PM Panel Temperature °C Efficiency %
16:19 46 2,93
16:20 46,2 2,96
16:21 46,4 2,96
16:23 46,9 2,88
16:24 47 2,89
16:25 46,8 2,87

Mean Temperature: 46,55 °C

File : 2015_197_58754_a8_Module_On_address_8.csv
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n
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File : 2015_197_59075_a8_Module_On_Address_S.csv
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Module 3
Date: 16/7/2015 — Afternoon Measurement
Temperature Ambient: 37 °C

Fan OFF

Time PM Panel Temperature °C Efficiency %

16:18 48,1 12

16:19 47,8 12

16:22 48,5 11,91

16:23 48,8 11,85

16:24 48,8 11,85

16:26 48,7 11,8

Mean Temperature: 48,45 °C

File : 2015_197_58721_a3_Module_On_address_3.csv
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File : 2015_197_59792_a32_Module_On_address_3.cav
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File : 2015_197_59077_a2_Module_On_Address_3.cav

Current{ash

LofEskPower=438Watts DN L

e U RS SR SO SURS SORSSSRORS SUSRUURS (SNSRI SURPRPRPI SUPRPRUIL 1 SR

T T T
7/16/2015 4:24 PM ——

2 4 =] =] 10 12 14 16 18

Woltage )

n= Pout _ Vmpp x Impp _ 15.6946 x 0.291531

Pin
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Module 5

Date: 16/7/2015 — Afternoon Measurement

Temperature Ambient: 37 °C

Fan OFF

Time PM

Panel Temperature °C

Efficiency %

16:19

46,1

12

16:20

46,2

12

16:21

46,3

11,91

16:24

46,8

11,85

16:25

46,6

11,85

16:26

46,5

11,8

Mean Temperature: 46,41 °C

0.35

File : 2015_197_52771_a5_Module_On_Address_S.csv
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Module 4
Date: 16/7/2015 — Afternoon Measurement
Temperature Ambient: 37 °C

Speed 1

Time PM Panel Temperature °C Efficiency %

16:33 42,6 1,93

16:35 42,5 1,95

16:36 41,6 1,94

16:38 41,7 2,03

16:39 41,8 2,01

16:41 41,6 2

Mean Temperature: 41,96 °C

File : 2015_197_59635_a4_Module_On_Address_4.csv
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Pin ExA 516.4 x 0,0671
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File : 2015_197_59957_a4_Module_On_address_4.csv
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Module 8

Date: 16/7/2015 — Afternoon Measurement

Temperature Ambient: 37 °C

Speed 1
Time PM Panel Temperature °C Efficiency %
16:34 44,2 2,93
16:36 43,6 2,93
16:38 43,3 2,89
16:40 43 2,96
16:41 42,9 2,98
16:42 42,9 2,95

Mean Temperature: 43,31 °C

0.0s

0.07

0.06

0.05

0.04

Current(a)

0.03
0.02

0.01

n
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File : 2015_197_60170_a2_Module_On_Address_2.csv

25

x 100 =2,98 %

0.07

Current(s)
o
o
o
T

T
7/16/2015 4:42 PM ——

Peak Power =110 Watts

Yoltage(v)

_ Pout
Pin

_ Vmpp x Impp _ 18.6480751 x 0.05907695

ExA 485x0,0768

874

25

x100=2,95%



Module 3
Date: 16/7/2015 — Afternoon Measurement
Temperature Ambient: 37 °C

Speed 1

Time PM Panel Temperature °C Efficiency %

16:34 44 11,89

16:36 43,3 11,83

16:37 43,1 11,87

16:38 42,8 11,86

16:41 42,4 11,84

16:43 42 11,75

Mean Temperature: 42,93 °C

File : 2015_197_59647 _a3_Module_On_address_3.csv
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File : 2015_197_60074_a3_Module_On_address_3.csv
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Module 5

Date: 16/7/2015 — Afternoon Measurement

Temperature Ambient: 37 °C

Speed 1

Time PM

Panel Temperature °C

Efficiency %

16:33

44,9

11,61

16:35

44,7

11,61

16:36

445

11,58

16:38

43,9

11,61

16:39

43,8

11,59

16:41

43,2

11,57

Mean Temperature: 44,16 °C
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Module 4
Date: 16/7/2015 — Afternoon Measurement

Temperature Ambient: 37 °C

Speed 2
Time PM Panel Temperature °C Efficiency %
16:50 40,7 2,02
16:51 40 2,08
16:53 40 2,04
16:55 39,6 2,11
16:56 39,4 2,11
16:58 39,5 2,08

Mean Temperature: 39,86 °C

File : 2015_197_A0A33_ad4_Module_On_address_d4.csv
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u] 2 4 i] 2 10 12 14 16
Yoltage ()

Pout _ Vmpp x Impp _ 8.44266 x 0.0744883
Pin ExA 443.7 x 0,0671

n=

x100=2,11%

File : 2015_197_61122_a4_Module_On_address_4.cav
0.14 T T T T

T T
7/16/2015 4:58 P ——
012 : :

0.1

: Peak Power =10.61 Watts | : : :

Currentis)

T PP TS PR

0 i i i i i
u] 2 4 i] 2 10 12 14 16
Yoltage ()

n= Pout _ Vmpp x Impp _ 8.32669 x 0.07320405
Pin ExA 436.6 x 0,0671

x 100 = 2,08 %

883



Module 8

Date: 16/7/2015 — Afternoon Measurement

Temperature Ambient: 37 °C

Speed 2

Time PM

Panel Temperature °C

Efficiency %

16:51

41,7

3

16:53

41,5

3,01

16:55

41

3,12

16:57

40,6

3,07

16:58

40,6

3,11

16:59

40,5

3,11

Mean Temperature: 40,98 °C

0.07

File : 2015_197_60684_as_Module_On_address_8.csv

0.06

0.0

Current{s)

.. PeakPower=106Watts N

T
762015 4:51 P —e—

L0 b

n

Yoltage ()

_ Pout _ Vmpp x Impp _ 18.2692375 x 0.057792667

Pin ExA

459.2x0,0768

884

25

X100 =3 %




Filz : 2015_197_60813_a2_Module_On_address_B.cav

0.07
0.06

005

Current(a)

002 e

ool b

004 e

T
7/16/2015 4:53 PM ——

Peak Power = 1.05 Watts

(= Pout _ Vmpp x Impp _ 19444406 x 0.05393982

1 15 20 25
Yoltage(y)

x 100 = 3,01 %

Pin ExA 453 x0,0768
File ; 2015_197_60942_a3_Module_On_Address_8.csv
0.07 T T T
F/16/2015 4:55 PM —=—
0.06 e 4
005 - Pesk Power = 1,07 Watts J
X004 4
3 omfb g
ooz b 4
0oL b 4
o Il 1 1
1] =1 10 15 20 25
Woltage (V)
Pout _ Vmpp x Impp _ 18.89548 x 0.0565083846
n=——= = x 100 = 3,12 %
Pin ExA 445.4x 0,0768
File : 2015_197_61070_a2_Module_On_address_g.cov
T
7/16/2015 4:57 PM —=—
s - o Peak Power = 104 Watks Y
T o004 .
S 003 g
0.0z ~ B
0.01 B
a i i i i
a =1 10 15 20 25
Voltage)

n= Pout _ Vmpp x Impp _ 18.84909 x 0.055224105

Pin

ExA

x 100 = 3,07 %

439.9x 0,0768

885



0.07

File : 2015_197_51135_a2_Module_On_address_S.csv

0.06

Current(a)

T
71672015 4:58 PM ——e—

_ Vmpp x Impp _

10 15 20
Yaoltage )

19.328435 x 0.05393982

_ Pout
n=—
Pin

0.07

ExA

x100=3,11%

434.7 x 0,0768

File : 2015_197_£1199_a2_Module_On_Address_2.csv

25

0.06

Current(s)

T
7/16/2015 4:59 PM —=—

coot Peak Power =103 Watts

10 15 20
Yoltage (W)

18.7485828 x 0.055224105

n= Pout _ Vmpp x Impp _

Pin

ExA

x100=3,11 %

431.1x0,0768

886

25



Module 3
Date: 16/7/2015 — Afternoon Measurement

Temperature Ambient: 37 °C

Speed 2
Time PM Panel Temperature °C Efficiency %
16:50 40,7 11,58
16:51 40,7 11,56
16:53 40,5 11,55
16:55 40,1 11,46
16:56 40 11,43
17:00 39,5 11,27

Mean Temperature: 40,25 °C

File : 2015_197_60644_a3_Module_Cn_address_3.cav

0.3 T T T T T T T
: : : : 7/16/2015 4:50 PV —=—
LT T 1
Peak Power = 3.0 Watts

Currentis)
[ ]
i
(i)
T
1

oaf S E E R R O U
0 i i ‘ i i i i i
0 2 4 6 8 10 12 14 16 18 20
Yoltage (V)
_ Pout _ Vmpp x Impp _ 15.9034367 x 0.23887635 _
n=——= = x 100 = 11,58 %

Pin ExA 462.8 x 0,0709

887




032

File : 2015_197_60715_a2_Module_On_address_3.cav

T —— .

Currentif)

OAS b

Peak Power = 3,76 Watts

T T T
7/16/2015 4:51 PM —=—

g 10 1z
Yoltage vy

14 16 15 20

n= Pout _ Vmpp x Impp _ 15.74881 x 0.23887635

Pin

03

ExA

458.5x0,0709

x 100 = 11,56 %

File : 2015_197_60786_a2_Module_On_aAddress_3.csv

025 et e

CLrrentia)

01l

D15 oo

005 bl

. Peak Power =3.72 Watts |

T T T
7/16/2015 4:53 PM —=—

n=

=] 10

1z
Yaltaged)

Pout _ Vmpp x Impp _ 15.911168 x 0.23373922

14

16 18 20

Pin

ExA

454.2x 0,0709

x 100 = 11,55 %

File : 2015_197_60929_a3_Module_On_aAddress_3.cav

Currentia)

T

n= Pout _ Vmpp x Impp _ 15.9189 x 0.22731782

g 10
Yoltage (W)

12

14 16 12

Pin

ExA

445.4 x 0,0709

x 100 = 11,46 %

888

20



File : 2015_197_61000_aZ_Module_On_Address_3.cav

n= Pout _ Vmpp x Impp _ 16.096721 x 0.214475

0.25 T I I T T
= 015 - 7
£
2
5
[} 0.1+ -
0 i i i i i i i
o 2 4 G g 1o 12 14 16 18 20
Yoltage(v)
Pout _ Vmpp x Impp _ 16.15084 x 0.22218
n=——= = x100=11,43 %
Pin ExA 442.8 x 0,0709
File : 2015_197_61213_a3_Module_On_address_3.csv
0.23 T T T T T T T T T
: 7/16/2015 5:00 PM ——
@ 0.15
€
2
=]
o 0.1
0.05
0 i i i i i i i
u} 2 4 ] g8 10 1z 14
Woltage &)

Pin

x 100 = 11,27 %

ExA 431.6 x 0,0709

889



Module 5

Date: 16/7/2015 — Afternoon Measurement

Temperature Ambient: 37 °C

Speed 2
Time PM Panel Temperature °C Efficiency %
16:50 42,7 11,31
16:52 42,3 11,3
16:54 41,9 11,24
16:55 41,7 11,25
16:57 41,5 11,17
16:58 41,3 11,16

Mean Temperature: 41,9 °C

File : 2015_197_60636_aS_Module_On_Address_5.cav

0.5 g

02 b

015 |

Current(a)

Ol b

o peak Power =396 Watts N

T
7/16/2015 4:50 PM —=—

10

Yaltage (W)

n= Pout _ Vmpp x Impp _ 17.9290581 x 0.22089642

20 25

Pin ExA

463 x 0,0756

x 100 =11,31 %

890




0.25

File :

2015_197_60779_a5_Module_On_Address_5.cav

Current(a)

0.0 -

OIS [

Ol b

T
762015 4:52 PM —=—

{Peak Power = 3.83 Watts

n= Pout _ Vmpp x Impp _ 17.465173 x 0.2221805

10 13
Yaltage (W)

25

Pin

0,23

ExA

x100=11,3%

454.2 x0,0756

File : 2015_197_60851_a5_Module_On_Address_5.cav

T T T
; THE/2015 4:54 PM —e—

02 b

0,15 -

Current(s)

[ T T

. e B :383 i N

n= Pout _ Vmpp x Impp _ 17.8672066 x 0.214475

10 15 20 25
Yoltage (V)

Pin

0.25

ExA

x 100 =11,24 %

450.4 x 0,0756

Filz : 2015_197_60922_a5_Module_On_address_S.cev

Current(s)

01

0oskF-

01s k-

T
F/16/2015 4:55 P —=—

n= Pout _ Vmpp x Impp _ 17.673921 x 0.214475

jlaj 15
oltage ()

25

Pin

ExA

x 100 =11,25%

445.6 x 0,0756

891



File :

2015_197_61065_a5_Module_On_Address_S.csv

0.25 T T T T
: 7A6/2015 457 PM —=—
. Peak Power = 3,72 Watts
@ 015 - b
z :
g :
5 N
o 0.1+ e -
QOS5 b 4
0 i i i
u} 3 10 13 20 23
Yoltage )
Pout _ Vmpp x Impp _ 17.8904 x 0.2080536
n=——-—= = x100=11,17 %
Pin ExA 440.4 x 0,0756
File : 2015_197_61137_a5_Module_On_Address_S.csv
0.25 T T T T
: 7/6/2015 4:58 PM —=—
| Peak Power = 367 Watts
@&15—----------- 4
z :
E B
5 N
) DL [ 4
QOS5 b 4
0 i i i
u} 3 10 13 20 23
Yaoltage 4

n= Pout _ Vmpp x Impp _ 17.72804 x 0.2067693

Pin

ExA

x100=11,16 %

434.7 x 0,0756

892



Module 4
Date: 16/7/2015 — Afternoon Measurement

Temperature Ambient: 37 °C

Speed 3
Time PM Panel Temperature °C Efficiency %
17:07 38,2 2,07
17:08 37,8 2,12
17:11 37,7 2,14
17:13 37,4 2,12
17:16 37,2 2,12
17:17 37,2 2,13

Mean Temperature: 37,58 °C

File : 2015_197_51645_ad_Module_On_address_d4.cev
0.14 T T T T

T T
7/16/2015 5:07 PM ——

0.1z

0.1

0.08

Currentia)

0.06

0.04

0.0z

u] 2 4 g g 10 1z 14 16
voltageiv)

n= Pout _ Vmpp x Impp _ 8.272571 x 0.069351203
Pin ExA 409.9x 0,0671

X 100 = 2,07 %

893




File : 2015_197_A1732_a4_Module_On_address_d.csv

0.14 T T T T T T T
: . 7/16/2015 5:08 PM ——
01 b
To0m 4
[aTa T S S SR 4
S U SO S N i
a i i i i i i
-2 a 2 4 &} a8 10 1z 14 16
Yoltage )
_ Pout _ Vmpp x Impp _ 8.728722 x 0.06678264 _
n=— = x100=2,12 %
Pin ExA 407.2x0,0671
File : 2015_197_61289_a4_Module_On_address_d.cav
0.14 T T T T T T T
: : : ¢ 7/16/2015 5:11PM ——
0.12 : : N
01 b
< noer |
é DDS = e PEQE POWEF :D57Watt3 ....... ......... ...... .. BE—
0 i i i i i i
-2 u} 2 4 ] g8 10 1z 14 16
Yoltage )
_ Pout _ Vmpp x Impp _ 8.543169 x 0.0667826 _
n=— = x 100 =2,14 %
Pin ExA 396.7 x 0,0671
File : 2015_197_A1994_a4_Module_On_address_4.csv
0.14 T T T T T T T
: 7/16/2015 5:13 PM —=—
0.1z b
0.1 b
Z o008 .
5 : : '
S oo Peak Power = 0.56 Watts © ™ i
[ -
0 i i i i
u] 2 4 4] g 10 12 14 16
Voltage &)

n= Pout _ Vmpp x Impp _ 7.94785261 x 0.07063548

Pin

x100=2,12%

ExA 392.2x0,0671

894



File : 2015_197_£2203_a4_Module_On_address_4.csv

T T T
7/16/2015 5:16 PM ——

D08 b

Current(a)

0.06 - e

" Peak Power = 0.54 Watts

004 b TN

n=

5] a
Waoltage ()

Pout _ Vmpp x Impp _ 8.628214 x 0.062929794

10 12 14

Pin

0.1z

ExA

378.6 x 0,0671

x100=2,12 %

File : 2015_197_£2221_a4_Module_On_sddress_4.csv

16

Currentis)

[N [

Peak Power = 0.54 Watts,

T T
7/16/2015 5:17 PM ——

n= Pout _ Vmpp x Impp _ 8.450392 x 0.06421407

5] g
YaoltageW)

10 12 14

Pin

ExA

377.9x0,0671

x100=2,13%

895

16



Module 8

Date: 16/7/2015 — Afternoon Measurement

Temperature Ambient: 37 °C

Speed 3
Time PM Panel Temperature °C Efficiency %
17:08 39,1 3,13
17:10 38,8 3,12
17:11 38,6 3,15
17:12 38,5 3,17
17:16 38 3,28
17:17 38 3,21

Mean Temperature: 38,5 °C

File : 2015_197_61713_a8_Module_On_aAddress_B.csv

0.07 T T T
: : 7;"16;’2015_ Si08 P =
Peak Power =0.98 Watts

g 7 OO SO OO UOOPOTRS SNSRI NUORUOSOTIS SUSRRURRROROTROS ¢ RUOSURRORRO
5

0.0l - B

) ; ; ‘ ;

u] ] 10 13 20 25
Yoltage (')

_ Pout _ Vmpp x Impp _ 18.609418 x 0.05265554 _
n= = = x 100 = 3,13 %

Pin

ExA

407.7 x 0,0768

896




0.07

File : 2015_197_61242_a2_Module_On_address_3.cov

0.06

T
7/16/2015 5:10 PM ——

Peak Power = (.96 Watts

Currentis)

7 N O SO SN PROE. # SRR

Pout

_ Vmpp x Impp _ 19.204734 x 0.0500869

10 15
Yoltage ()

20

Pin

0.07

ExA

400.6 x 0,0768

x100=3,12%

File : 2015_197_61906_a3_Module_On_Address_8.cav

25

0.06

Current(a)

T
7/16/2015 S5:11 M ——e—

: : Peak Power : 0.96 Watts :

Pout

10 15
Yaltage )

_ Vmpp x Impp _ 19.18154 x 0.0500869

Pin

ExA

396.3 x 0,0768

20

X100 = 3,15 %

File ; 2015_197_61971_a8_Module_On_Address_S.csv

25

Currentii)

T
7f16/2015 5:12 P —=—

Peak F'DWBI’E= 0.96 Watts

n= Pout _ Vmpp x Impp _ 19.1892719 x 0.05008698

Yaoltage(v)

13

20

Pin

ExA

394.1x 0,0768

897

23

x100=3,17%



File :

2015_197_62163_a8_Module_On_Address_8.csv

0.06

Current{a)
o
—
[I%)
T

T T
7/16/2015 516 Pl —e—

Peak Power = 0,96 \Watts

n= Pout _ Vmpp x Impp _ 18.7021942 x 0.05137126

10 15 20 25
Yoltage ()

Pin

ExA

x 100 = 3,28 %

381x0,0768

File : 2015_197_62228_as_Module_On_sddress_B.csv

Current{s)

T
7/16/2015 5:17 PM ——
Peak Power = 0,93 Watts
1 1

n= Pout _ Vmpp x Impp _ 19.150613 x 0.048802696

10 15 =20 25
Yoltage )

Pin

ExA

x100=3,21 %

376.5x0,0768

898



Module 3

Date: 16/7/2015 — Afternoon Measurement

Temperature Ambient: 37 °C

Speed 3
Time PM Panel Temperature °C Efficiency %

17:07 38,6 11

17:14 37,6 10,75
17:15 37,4 10,7
17:16 37,3 10,7
17:19 37 10,58
17:20 36,8 10,55

Mean Temperature: 37,45 °C

File : 2015_197_61641_aZ_Module_On_address_3.cav

0.25 T T T T T T T T
: : : : : T/16/2015 5:07 PM —=—
= O L SO SRR SURUSRTUROE SRR U one. S SR SV
EPeak Po\n\%er:3.2ﬂ: \atts
2 015 - 4
= : :
T : :
[ R L T R T Et T o HS PIR ot T
O OOt OO USSRt SORSNROTS SUORUUU SO SRR SO SO
0 i i i i i i
u} 2 4 & g 10 12 14 16 18 20
Yoltaged')

n

_ Pout _ Vmpp x Impp _ 15.99621 x 0.20034791

Pin ExA

410.6 x 0,0709

x100=11%

899




Current(A)

n= Pout _ Vmpp x Impp _ 15.980751 x 0.183652252

Current(a)

n=

Currentia)

n

0.25

Filz : 2015_197_62068_s3_Module_On_aAddress_3.cav

0.2

01

T =T e

T T T
7/16/2015 5:14 PM ——

‘Peak Power = 2,04 Watts

10 1z 14 15 18 20

oltage(v)

Pin

0.z

ExA

385.5x0,0709

x 100 =10,75 %

File : 2015_197_62139_a3_Module_On_Address_3.csv

[T

016

01

006 |

[ e

1o 1z 14

Voltage (V)

Pout _ Vmpp x Impp _ 16.24361 x 0.17851512

16 12 20

Pin

ExA

382 x 0,0709

x 100 =10,7 %

File : 2015_197_62211_a3_Module_On_Address_3.cav

0.2 g

7R S SO S SO0 SRRSO OSSR RIOE SRR SRS 8

. . s .;..Pe.ak.P:DW.e.r.:.z:sT Watts . W R

T T
15_ 5:16 F'l\"l_ —

_ Pout _ Vmpp xImpp _ 16.4137077 x 0.174662277

=} 10 12
Yoltage )

14 16 13 20

Pin

ExA

378.2x0,0709

x 100 = 10,7 %

900



0.2

File : 2015_197_62352_a3_Module_On_address_3.csv

Current(a)

T T T
7/16/2015 5:19 PM —=—

S Pk POWEF S 277 W N

Pout

2 4 5] g 10 12 14 16 138 20
Yoltage(v)

Vmpp x Impp _ 15.8338547 x 0.17466227

Pin

0.2

x 100 = 10,58 %

ExA 369.1 x 0,0709

File : 2015_197_62424_a3_Module_On_aAddress_3.cov

T3 EUUUR SRR SRR SO S

Current()

T U S O S S, T

T T T
7/16/2015 5:20 PM ——

¢ Peak Power = 2.?;4 \iatts .

_ Pout _

2 4 i} g 10 12 14 16 138 20
Yaoltage (V)

Vmpp x Impp _ 16.2745438 x 0.16824087

Pin

x 100 = 10,55 %

ExA 366 x 0,0709

901



Module 5
Date: 16/7/2015 — Afternoon Measurement

Temperature Ambient: 37 °C

Speed 3
Time PM Panel Temperature °C Efficiency %
17:07 40,2 10,9
17:08 40 10,84
17:12 39,4 10,73
17:13 39,1 10,73
17:18 38,6 10,65
17:19 38,5 10,6

Mean Temperature: 39,3 °C

File : 2015_197_61629_a5_Module_On_address_S.cav

0.25 T T T
: : 7/16/2015 5:07 P —=—
 Peak Power = 3.30 Watts

@D.15—--------------‘---------- T S
= :
=
2 : : : :
= : : : :
S LT e T

DU oo R

a i i i

u} 5 10 15 20 25

Yoltage )

_ Pout _ Vmpp x Impp _ 17.6893845 x 0.19135794

n=— x100=10,9 %

Pin ExA 411.3x0,0756

902




File : 2015_197_61711_a5_Module_On_address_S.cav
0.25 T T T

T
7/16/2015 5:08 PV ——

: | Peak Power = 3,34 Watts
GO DISE |
S
[
5
O o1f |

Yoltaged)

n= Pout _ Vmpp x Impp _ 18.16873 x 0.18365225
Pin ExA 407.5x0,0756

x 100 = 10,84 %

File : 2015_197_61925_35_Module_On_sddress_S.csy
0.z2 T T T

T
7/16/2015 5:12 PM —=—

. i ———— :
el peakPower=3iwats N

O e

Current{i)

Vaoltage )

Pout _ Vmpp x Impp _ 17.99864 x 0.178515121
Pin ExA 395.6 x 0,0756

n= x 100 = 10,73 %

File : 2015_197_61997 _a5_Module_On_Address_S.csv

0.2

T T
* 7/16/2015 513 P —=—
016 - : U Peak Power = 3,19 Watts b
g nef B
B DL [ b 4
£ : : :
P 7 SO OSSOSO SOSUU S SOSRSUSOORIS S i
0.02 |- B
o 1 Il 1

Voltage (W)

n= Pout _ Vmpp x Impp _ 18.2151184 x 0.174662277
Pin ExA 391.7 x 0,0756

x 100 = 10,73 %

903



File : 2015_197_/2283_a5_Module_On_Address_S.csv

0.2 T T T
; ; 7/16/2013 5:18 PM —=—
: : Peak Power = 3.00 \Watts
= : : : :
=]
0.02 - T
0 1 1 1

25
Yoltage (W)

Pout _ Vmpp x Impp _ 17.975444 x 0.16695658
Pin ExA 372.4x0,0756

x 100 = 10,65 %

File : 2015_197_/2355_a5_Module_On_Address_S.csv

0.2 T T T T
L 7/16/2015 5:10 P —=—
: ¢ Peak Power = 2,96 Watts
z i = S S
5 N N N N
0.0z - b
u] 1 1 1

Yoltage ()

_ Pout _ Vmpp x Impp _ 17.8904 x 0.16567231
Pin ExA 369.3 x 0,0756

n

x 100 = 10,6 %

904



Module 4
Date: 5/8/2015 — Morning Measurement

Temperature Ambient: 33 °C

Fan OFF

Time AM

Panel Temperature °C

Efficiency %

7:04

29,9

2,01

7:05

30,1

2,06

7:08

30,5

2,06

7:10

30,8

1,94

7:12

31,1

1,92

7:14

31,4

1,98

Mean Temperature: 30,63 °C

File : 2015_217_25458_a4_Module_On_address_4.csv

0.04 :

D035 oo

Current{s)

0.01 -

ooz b

T T
B/5/2015 7:04 AWM —=—

n

_ Pout _ Vmpp x Impp _ 7.5690155 x 0.021832784

Woltage ()

Pin ExA

118.3 x 0,0671

905

12 14

x100=2,01 %




Current(s)

Currentia)

n=

Current(a)

0.04

File : 2015_217_25548_a4_Module_On_address_4.csv

D035 i

003 -

e I

D015 et

0.005

T T T T T T
8/5/2015 7:05 AM ——

e pagk PUWEEF':' D.l?'Wa‘t&: . PR R . ...... ..... -

-2

Voltage vy

Pout _

Pin

0.045

Vmpp x Impp _ 7.6154036 x 0.021832784
ExA 122.6 x 0,0671

x 100 = 2,06 %

File ; 2015_217_25727_a4_Module_On_address_4.csv

0ng o T

0,035 —

0.03_......;....
0.025 -
002 bt
0015 e -

0,005 b

Pout _

Yoltage )

Vmpp x Impp _ 7.808688 x 0.023117067

Pin

0.045

X 100 = 2,06 %

ExA 130.2 x 0,0671

File : 2015_217_25817_a4_Module_On_Address_4.csv

T T T T T T T
1 : : : : B/S/2015 7:10 AM —e—
0.035 -
0.03 -
: Peak Power = 0,18 \Watts
DUOOS oo L 4
D 1 1 1 1

n= Pout _ Vmpp x Impp _ 8.21845 x 0.021832784

2 4 5] g 10 12 14 16
Yoltage V)

Pin

x100=1,94 %

ExA 138.3x0,0671

906



Current(a)

n=

Currentis)

n

0.045

File : 2015_217_29943_a4_Module_On_Address_4.csv

004 |

0035 —---

0.03 -

0.015 -

ool b

0.005

0025 —---

0.0z -

:Peak Power = 0,19 Watts . : : :

T T
© B/5/2015 7:12 AW —e—

-2

Pout _ Vmpp x Impp _ 7.491701 x 0.02568563

Voltage(v)

Pin

0.05

ExA 147.1x 0,0671

File : 2015_217_26051_a4_Module_On_Address_4.csv

16

x100=1,92 %

0.045 |-

0.04 oo

0.035 -

0.025 |-

0.015 -

ool -

0,003

002 o

0.0z o

T T T T T T T
8/5/2015 7:14 AM —=—

Peak F‘Dwér =0.20 Watts

_ Pout _ Vmpp x Impp _ 7.530359 x 0.026969911

Yoltage V)

Pin

ExA 150 x 0,0671

907

16

X 100 =1,98 %



Module 8

Date: 5/8/2015 — Morning Measurement

Temperature Ambient: 33 °C

Fan OFF

Time AM

Panel Temperature °C

Efficiency %

7:05

29,6

8,21

7:07

29,7

8,07

7:08

29,9

8,02

7:09

29,9

8,19

7:12

30,2

8,18

7:14

30,5

8,6

Mean Temperature: 29,96 °C

0.055

0.0s

004 i Pesk Rower = 057 Watts NG
T U SRR SUSPUUUUUNE SURRRRUOE SURVURRN SURSSRRUIE SRS, SN

Current(a)

0.0z

e EESUTENS TUUU: STOUUE ST SOOI SUURIUOOE SUTITN ST ST SO,

File : 2015_217_25541_a8_Module_On_Address_2.csv

T T T
8/5/2015 7105 AM ——

n= Pout _ Vmpp x Impp _ 16.6843052 x 0.046234134

5] g 10 12 14 16
Yoltage(y)

Pin

ExA

122.1x 0,0768

908

x 100 =8,21 %




File : 2015_217_25669_a8_Module_On_address_B.csv
0.08 T T T T T T

T T T
8/5/2015 7107 A ——

004 | .. Pesk Power = 0.80 Watts

Current(a)
o
o
[T}
T

] i i i i i i i i i
u] 2 4 =] =] 10 12 14 16 13 20
Yoltage ()

Pout _ Vmpp x Impp _ 17.3028164 x 0.046234134
Pin ExA 129 x 0,0768

x 100 = 8,07 %

File : 2015_217_25734_a3_Module_On_address_8.csv

noe ! T T T T J /52 I I
: : : : 8/5/2015 7:08 AM ——
i S
0.05 [ |
Poak Power = 0.84 Waths
0.04 |- : : ! |
~
A
@ [0 3 P S A |
5
o
0.02 |
OLOL e b |
0 i i i ; i ; ; i i

u] 2 4 5] g 10 1z 14 16 18 20
Woltage vy

Pout _ Vmpp x Impp _ 17.1481876 x 0.048802696

n=
Pin ExA 133.3x0,0768

x 100 =8,2 %

File : 2015_217_25793_a2_Module_On_Address_2.csv
0.06 T T T T T

T T T
8/5/2015 7:03 AM ——

Peak Power = 0.87 Watts

Current{d)

0 i i i i i i i i i
0 2 4 6 8 10 12 14 16 18 20
Yoltage )

n= Pllut _ Vmpp x Impp _ 17.372398 x 0.0500869
Pin ExA 138.3x0,0768

x 100 = 8,19 %

909



0.07

File : 2015_217_25926_a%_Module_On_Address_2.csv

T T T
8/5/2015 7:12 AW ——

0.06

Current(a)

T

001

e a7 N AU SORURSS ISP SRS

CPeak Power =092Wats N\

Pout _

2 4 & 2 10 12 14 16 12 20
Yoltage ()

Vmpp x Impp _ 17.04768 x 0.0539398231

n=—
Pin

0.07

x100=8,18 %

ExA 146.4 x 0,0768

File : 2015_217_26054_as_Module_On_address_gS.csv

T T T T T T T T
: : : : B/5/2015 7:14 AWM ——

OO b

Current(a)

002 i

OO i

. PeakPower =0.99 Watts  \

_ Pout _

2 4 =] =] 10 12 14 16 13 20
Yoltage ()

Vmpp x Impp _ 17.16365 x 0.0577926673

Pin

x 100 =8,6 %

Ex 150 x 0,0768

910



Module 3

Date: 5/8/2015 — Morning Measurement

Temperature Ambient: 33 °C

Fan OFF
Time AM Panel Temperature °C Efficiency %
7:04 30 8,16
7:08 30,4 8,4
7:09 30,5 8,46
7:10 30,5 8,35
7:13 30,9 8,76
7:14 31,1 8,82

Mean Temperature: 30,56 °C

File : 2015_217_25491_a3_Module_On_Address_3.csv

0.08 T T T
8/5/2015 7:04 AM —=—
00s ¥ : : : 4
0.04 - e bl P S U0 WAt R
z
§ 003 B
]
Q
n.o2 - B
0oL - E
D Il
0 2 4 8 10 12 14 16 18
voltagedy)

n= Pout _ Vmpp x Impp _ 15.787466 x 0.0436655

Pin ExA

119.2 x 0,0709

911

20

x 100 = 8,16 %




0.06

File : 2015_217_25704_a32_Module_On_address_3.cav

[ B R

Current{A})

003 bbb

ST S D T SO RTPS SR PP SRR

Peak Power = 0.78 Watts

T T T
8/5/2015 7108 A ——

8 10 1z
Yaltage )

14 186

Pin

0.06

ExA

Pout _ Vmpp x Impp _ 15.138031 x 0.05137126

131.1x 0,0709

File : 2015_217_25775_a3_Module_On_address_3.csv

X 100

18

20

=84%

0.03 -

Current{a)

D02 i

0oL

" Pesk Power = 0.62 Watts

T T
8/5/2015 7:09 A —=—

n=

g 10 12

Woltage)

Pout _ Vmpp x Impp _ 15.1534939 x 0.053939823

14 156

Pin

0.07

ExA

File : 2015_217_25846_a3_Module_On_asddress_3.csv

136.6 x 0,0709

1=

20

x 100 = 8,46 %

0.06

Current(s)

"Peak Power = 0.8 Watls IR

T T T
8/5/2015 7:10 AM —s—

=} 10
Waltage V)

12

n= Pout _ Vmpp x Impp _ 15.524 x 0.05393982

Pin

ExA

141.9x 0,0709

14

16

15

x100=8,35%

912

20



File : 2015_217_25932_a3_Module_On_address_3.cav

20

0.07 T T T T T T T T T
I : _ : : B/3/2015 7:13 AM ——
Peak Power = 0.02 Watts |
0.0s - i
“ 004 b -
=
z
g oot .
0.0z - e
001— i
0 i i i i i i i
o 2 4 & g8 10 12 14 16 18 20
Yoltage(v)
Pout _ Vmpp x Impp _ 15.493674 x 0.05907695
n=——= = x 100 =8,76 %
Pin ExA 148.1 x 0,0709
File : 2015_217_26059_a3_Module_On_Address_3.csv
0.07 T T T T T T T T T
Al B/5/2015 7114 AM ——
0.06 : : : . : 7
F'eak Powér =094 ;Watts : :
o.s T W e
T 004 - -
=
z
3 oost .
0.0z - e
0.0t - e
0 i i i i i i i i
o 2 4 6 g8 10 12 14 16 18
Yoltage (W)

n= Pout _ Vmpp x Impp _ 15.8415861 x 0.05907695

Pin

ExA 150.2 x 0,0709

913

x 100 =8,82 %



Module 5

Date: 5/8/2015 — Morning Measurement

Temperature Ambient: 33 °C

Fan OFF

Time AM

Panel Temperature °C

Efficiency %

7:04

29,3

8,44

7:06

29,5

8,71

7:10

29,7

8,56

7:13

30

8,84

7:14

30,2

9,05

7:15

30,2

9,13

Mean Temperature: 29,81 °C

0.055

Current(a)

0.015

n= Pout _ Vmpp x Impp _ 17.967714 x 0.04238129

File : 2015_217_25489_a5_Module_On_address_S.csv

e e

T T
: ¢ 8/5/2013 704 AWM ——

5 10
Yaltage (W)

Pin

119 x 0,0756

X 100 = 8,44 %

914




Current(a)

Currentia)

Current(a)

n= Pout _ Vmpp x Impp _ 17.48836 x 0.056508384

0.06

File :

2015_217_25561_a5_Module_On_address_S.csv

0.04 -

0.03 -

0.02 -

0.01

T T
8/5/2015 7:06 AM ——

H -F-'Eak-PDWBt’-:D.El Watts . N . -

_ Pout _ Vmpp x Impp _ 17.9599819 x 0.0449498519

10 15 20 25
Voltage(v)

Pin

0.06

ExA

x100=8,71%

123 x 0,0756

File : 2015_217_25847_a5_Module_On_address_S.csv

Dos b

o4 b

0.03 -

ooz b

0oL e

T
8/5/2015 7:10 &AM ——

Peak Power = 0,92 \Watts

Pout _ Vmpp x Impp _ 18.3233566 x 0.0500869

10 15 20 25
Yoltage (W)

Pin

ExA

File :

X 100 = 8,56 %

142.1 x 0,0756

2015_217_25990_z5_Module_On_Address_S.cav

0.07

0.06

0.05

0.03 -

T T
B/5/2015 7:13 AM —=—

L .fF!eak.F!ower :.0.99: iatts..

1o 15 20 25
Voltage(v)

Pin

ExA

x 100 = 8,84 %

148.1 x 0,0756

915



File : 2015_217_26061_a5_Module_On_Address_S.cey

Current{A)

0,03 B

0.07 , : :
_ _ B/5/2015 7:14 AWM ——

. PeakPower=1lD3Watts N\ ..

n=

Pout _

Yaltage )

Vmpp x Impp _ 18.191923 x 0.056508384

Pin

x 100 =9,05 %

ExA 150.4 x 0,0756

File : 2015_217_26133_a5_Module_On_address_5.csv

Current{s)

0.07 T T T T
: : 8/5/2015 7:15 AM —e—
W > :
o A e eenan 4
osb o PekPower=ioswams N
004 Lo
o i i i

_ Pout _

Yoltage)

Vmpp x Impp _ 18.130073 x 0.057792667

Pin

x100=9,13 %

ExA 152.1 x 0,0756

916



Module 4

Date: 5/8/2015 — Morning Measurement

Temperature Ambient: 33 °C

Speed 1
Time AM Panel Temperature °C Efficiency %
7:23 32 2,07
7:24 31,1 2,13
7:26 32,2 2,07
7:27 32,4 2,1
7:29 32,6 2,11
7:30 32,7 2,14

Mean Temperature: 32,16 °C

File : 2015_217_26529_a4_Module_On_address_d4.cev

16

0.06 T T T T T T T T
: : : : : 8,.-'5;‘20]:.5 723 AI\:fI —_—

005 o

0108 Lo TN
E 003  peskpower S0s4WERE N
3 : : : :

002 b

001 b

a i
2 a 2 4 =1 g 10 1z
Voltage vy

Pout _ Vmpp x Impp _ 7.2906 x 0.0333913

n= = = x 100 = 2,07 %

Pin ExA

172.1x 0,0671

917




File : 2015_217_26679_a4_Module_On_address_4.cov
0.06 T T T

T T
8/5/2015 7124 AM ——

0.05

oo4 b

ooz b

Current(a)

- Pask Power =025 Watts - %
T i

0oL e

o 2 4 5] =] 10 12 14 16
voltage (v)

Pout _ Vmpp x Impp _ 7.59994 x 0.0333913
Pin ExA 174.8 x 0,0671

x100=2,13%

File : 2015_217_26769_a4_Module_On_address_4.cav
0.06 I T T T T

T T
8/5/2015 7126 AM —e—

0.03
0,04

" Peak Power = 025 Watts

Current(s)
o
o
[}
T

0oL e

1] 2 4 & 2 10 12 14 16
Woltaged)

Pout _ Vmpp x Impp _ 7.576747 x 0.03339132
Pin ExA 179.5x 0,0671

n= x 100 =2,07 %

File : 2015_217_26841_a4_Maodule_On_address_4.csv
0.06

T T T T T
: 8/5/2015 7:27 AWM ——

[ B T B

Currentis)
[
)
0l
T

Peak Fower =0.26 Watts

DL o rbememeememenben

0 i i i i i i i i
-2 u] 2 4 i) a 10 12 14 16
Yoltage )

n= Pout _ Vmpp x Impp _ 8.0947485 x 0.0321070366
Pin ExA 183.8x 0,0671

x100=2,1%

918



File : 2015_217_26066_a4_Module_On_address_4.cov
0.07

T T
8/5/2015 7:20 AM —e—
0.06 — -
0.0s - 4
Z o4l J
5
£ Peak Power = 0.27 \Watts
g 003 4
0.0z - 4
0.01 =
o 1 1 1 1

Woltage (V)

Pout _ Vmpp x Impp _ 7.34480572 x 0.037244163
Pin ExA 190.3 x 0,0671

x100=2,11%

File : 2015_217_27020_a4_Module_On_address_4.cev
0.07 T T T T T T

T T
: : : : 8/5/2015 7:30 AM ——
Y T s TS RS S O — —— T 1

Y ANSUSRUUURUTE FOUURUURTINS SORTORRIONS SEURRIRTTD o WSO ST SR O AN ]

Currentis)

| Peak Power = 0,28 Watts

[ aic J —
iR T R ERRIRITI: SR SRR e e N e T i

T . . B —

-2 a 2 4 & g 10 1z 14 16
Woltage V)

_ Pout _ Vmpp x Impp _ 6.9505057 x 0.03981272
Pin ExA 195 x 0,0671

n

x100=2,14 %

919



Module 8

Date: 5/8/2015 — Morning Measurement

Temperature Ambient: 33 °C

Speed 1
Time AM Panel Temperature °C Efficiency %

7:22 31,1 9,37
7:24 31,3 9,7

7:26 31,5 9,73
7:27 31,6 9,89
7:29 31,8 9,96
7:30 32 10,06

Mean Temperature: 31,55 °C

File : 2015_217_26568_a8_Module_On_Address_8.csv

0.02

— 1 T

0.07

0.0&8

0.03

0.04

Currentis)

0.0z

0.02

0.01

52038, 7122 AM —e—

Peak Power =1.22 Watts

n= Pout _ Vmpp x Impp _ 16.9394417 x 0.07191976

10
Voltage V)

20

Pin ExA

x100=9,37%

169.5x 0,0768

920




Current(a)

n= Pout _ Vmpp x Impp _ 17.04768 x 0.0770568

Current(A)

Current(a)

0.09

File : 2015_217_26697_ab_Module_On_Address_8.csv

0.02 1

T e P S

0.06 —

005 -

ey ISR SRS S S

T T T T T T
: : : 8/5/2015 7:24 AM ——

S Peak Power = 1.31 Watts

4 5] =] 1o 12 14 16 13 20
Woltage(w)

Pin

0.09

x100=9,7%

ExA 175.7 x 0,0768

File : 2015_217_26761_a8_Module_On_Address_2.csv

0.08 -

DOF R

D06 s

DOS s

0.04 -

DO

002

OOL e

T T T T T T T
: 8/5/2015 7:26 AM ——

- Peak Power = L34 Watts ]

Pout _ Vmpp x Impp _ 17.3878613 x 0.0770568

4 i} g8 10 12 14 156 18 20
Yoltagedv)

Pin

0.09

X100 =9,73 %

ExA 179.3x0,0768

File : 2015_217_26825_aS_Module_On_Address_S.csv

008 -

007 |-

0.06 -

0.05 |-

0.04 -

0.03 |-

002

001 -

. Peak Power = 1.30Watls

n= Pout _ Vmpp x Impp _ 17.171382 x 0.0809097

4 & a8 i) 12 14 16 138 20
Voltage ()

Pin

x100=9,89 %

ExA 182.9x0,0768

921



01

File 1 2015_217_26953_a3_Module_On_aAddress_S.csv

0.09 -

008

Current(s)

ooz b T

[ u s EERTRTRTPRN SPRPRRPR

e I
S I S

0.0 b

T T T
8/5/2015 7:20 AM —e—

" Peak Power = 1.46 Watts \

Pout

2 4 5] g 10 12 14 16
Yoltage ()

Pin

0.1

Vmpp x Impp _ 17.1945763 x 0.08476258
ExA 190.7 x 0,0768

x100=9,96 %

File : 2015_217_27018_a28_Module_On_Address_8.csv

Current(a)

ooz b

o T DT SERERITEER LS

006 |roermemeemereememe e
005 b

[ S

T T T
8/5/2015 7:30 AM ——

Pk Poweri= 1.50 Watts

_ Pout _

2 4 & 2 hin} 1z 14 16
Yoltage ()

Vmpp x Impp _ 17.387861 x 0.08604686

Pin

x 100 = 10,06 %

ExA 194.1 x 0,0768

922



Module 3

Date: 5/8/2015 — Morning Measurement

Temperature Ambient: 33 °C

Speed 1
Time AM Panel Temperature °C Efficiency %
7:22 31,8 9,76
7:23 32 9,73
7:24 32 9,85
7:28 32,5 10,19
7:29 32,7 10,2
7:32 33,1 10,27
Mean Temperature: 32,35 °C
Module 3 -7:22 am
250000
; 200000 JF
< 150000 —
‘:"; 100000 \\
& 50000
T o ~
> N < 00 O S MO T N <IN AN AN O O
o O N ST O N ISNAN NS A O
8855585383855885538
O O O O OO 00000 OoOOoO oo
Current A

n

_ Pout _ Vmpp x Impp _ 15.702421 x 0.07448833

Pin

ExA 169 x 0,0709

923

X 100 =9,76 %




File : 2015_217_26628_a32_Module_On_address_3.cav

0.09 T T T T T T T T
| : . : : 8/5/2015 7:23 M ——
007 R SEEEERERIER LR -------F‘EE_I\(-F‘DWEI’-:: 1...1g.wettg......:. -
< U N S S 4
£ oo0s - 4
=
2
5 004 :
0 i i i i i i i i

u} 2 4 B 8 10 1z 14 16 18 20
Yaltage )

Pout _ Vmpp x Impp _ 15.2462 x 0.0783411
Pin ExA 172.4 x 0,0709

x100=9,73 %

File : 2015_217_26699_a32_Module_On_address_3.cav
0.09 T T T T T

T T T
B/5/2015 7:24 AN ——

DUOF oo Pl e = 12T WA N

(R R e S R ST

£ oo0s - 4

ful

2

5 004 :
DO b oo d
002 bbb i
e I USRS (SRS SUUSTRON SRR i

0 i i i i i i i i
u] 2 4 i] 2 10 12 14 186 18 20

Yaltage )

Pout _ Vmpp x Impp _ 16.0116768 x 0.0770568
Pin ExA 176 x 0,0709

X 100 =9,85 %

File : 2015_217_26912_a3_Module_On_Address_3.cov
0.1 T T T T T

0.09 -

T T T
B/5/2015 7:28 AM =+
oos - B e Pk Penist = 1,36 Watts N
a7 : . : :

0.06

0.05 -

Current(a)

0.04 -

0.03 -

0.0z

0.01

i i i i i i i i i
u] 2 4 3] 8 10 12 14 15 18 20

Voltage(v)

_ Pout _ Vmpp x Impp _ 15.5632563 x 0.08733114

n
Pin ExA 188.1 x 0,0709

x 100 =10,19 %

924



File : 2015_217_26983_a3_Module_On_address_3.csv

0.1 == I T T T T T T
008 o u
o7 b u
e OLOB e u
3 N N N N N N N N N
a i i i i i

u] 2 4 i] 2 hin} 12 14 16 12 =20
Yoltage)

Pout _ Vmpp x Impp _ 16.174036 x 0.0860468
Pin ExA 192.2 x 0,0709

n=

x 100 =10,2 %

File : 2015_217_27125_a2_Module_On_Address_3.cav
0.12 T T T T T

T T T
BfS/2015 7132 &M ——

¥

0.1

08 b b FRAKPOWEr = LS Watts 3

Currentis)

0.04 —

a i i i i i i i i
u] 2 4 a] a 10 12 14 16 18 20
Voltage V)

n= Pout _ Vmpp x Impp _ 15.71788 x 0.0924682
Pin ExA 199.1 x 0,0709

x 100 = 10,27 %

925



Module 5

Date: 5/8/2015 — Morning Measurement

Temperature Ambient: 33 °C

Speed 1
Time AM Panel Temperature °C Efficiency %

7:22 31 9,68
7:25 31,4 9,9

7:27 31,6 10,04
7:28 31,7 10,03
7:29 31,9 10,02
7:32 32,3 10,22

Mean Temperature: 31,65 °C

File : 2015_217_26562_a5_Module_On_address_5.csv

Current{a)
o
o
I
T

... PeakPower =

124watts N ]

T T
©8f5/2015 7:22 MM ——

5 10
Woltage(v)

n= Pout _ Vmpp x Impp _ 18.22284 x 0.0680669

Pin ExA

169.3 x 0,0756

15 20 25

X 100 = 9,68 %

926




Current(a)

Current(s)

Current{s)

n

0.09

File : 2015_217_26705_a5_Module_On_address_S.csv

0.08

T
8/3/2015 7:29 &M —=—

0.07

0.06 —

005 —

0.04 —

0.03

0.0z -

001

Peak Power = 1,32 Watts

Pout _ Vmpp x Impp _ 18.3929 x 0.07191976

Waoltage (W)

Pin

0.09

X100 =9,9 %

ExA 176.2 x 0,0756

File ; 2015 217 26242 a5_Module_On_Address_S.cev

007 e

0.08 |

e I
e I

R

Q05 e

[ P P

T
B/5/2015 7:27 &M ——

......... Peak Power = 140 Watts Y i

Pout _ Vmpp x Impp _ 18.20738 x 0.0770568

Voltage (W)

Pin

0.09

x 100 = 10,04 %

ExA 184.3 x 0,0756

File : 2015_217_26920_a5_Module_On_Address_5.cev

I f“ I I 8;“5;'201577:28;&!\4—*—
oy =Y A D e At o nn n e S R R
007 bk Power = L wats ]
0 50O OO SRS 4
0.0z |- .
0.0z .
T
o 1 I 1

_ Pout _

voltage)

Vmpp x Impp _ 18.4857159 x 0.07705689

Pin

x 100 = 10,03 %

ExA 188.6 x 0,0756

927



File : 2015_217_26991_a5_Module_On_aAddress_S.cov

0.09

T T T
: El,r'5f2015_?:29AM_“_
0.0s - P ]
U7 oo Paak- Power: = 146 Watts - i
s
=
5 004 b
L]
0.03 b
L b
u] 1 1 1

Yoltage ()

Pout _ Vmpp x Impp _ 18.671268 x 0.0783411
Pin ExA 192.7 x 0,0756

x 100 = 10,02 %

File ; 2015 _217_27134_a5_Module_On_address_S.csv

01 T T T T
ey A : : 8/5/2015 7:32 AW ——
. Peak Power = 1.54 \Watts

0.07 J
@ 0.06 -
g 005 i
5
O 0040 -

0.03 — -

0.02 T

0.01 -

D 1 1 1

Woltage )

n= Pout _ Vmpp x Impp _ 18.493448 x 0.083478294
Pin ExA 199.3 x0,0756

x 100 = 10,22 %

Module 4
928



Date: 5/8/2015 — Morning Measurement

Temperature Ambient: 33 °C

Speed 2

Time AM

Panel Temperature °C

Efficiency %

7:42

33,8

2,21

7:43

33,9

2,19

7:44

34

2,16

7:46

34,3

2,17

747

34,3

2,14

7:48

34,5

2,12

34,13°C

File : 2015_217_27737_a4_Module_On_address_4.csv

Current{a)

T OO SO O SO OT OO UON SUSPUOURUIS SOURUUOOTUSUOOTURRTO SUSTbos.. . SISO

: Peak Power = 0.34 Watts

T T T
{og/5/2015 7142 MM ——

Yoltage (W)

n= Pout _ Vmpp x Impp _ 8.574094 x 0.03981272

Pin

228.4x0,0671

14 16

x100=2,21%

929

Mean Temperature:



008 |

File : 2015_217_27809_a4_Module_On_sddress_4.csv

0.07

0.06

0.05

0.04 -

Current(a)

0.03 -

002 -

Peak Power = 0,34 \Watts

T T
B/5/2015 7:43 AM —e—

Pout _ Vmpp x Impp _ 8.58182 x 0.039812725

=] 8 10 12 14 16
Voltagedv)

Pin

0.08

ExA

x100=2,19%

230.6 x 0,0671

File : 2015_217_27881_a4_Module_On_address_4.cav

0.07 |-

0.0 o

0.0os o

Current(s)
o
o
o
T

0.03 |-

0.02 -

001 -

- Pask Power = 0,34 Watts- -

T T T T T
8/5/2015 7144 AM ——

Pout _ Vmpp x Impp _ 7.646329 x 0.0449498519

4 & a2 1n 12 14 hi}

Woltage vy

n=— x 100=2,16 %
Pin ExA 234.6 x 0,0671
File : 2015_217_27971_a4_Module_On_Address_4.csv
0.0z T T T T T T T
: : : : 8/5/2015 7:46 A ——
0.07 N
[ < S i
. nose B
Z
g 0 S R 4
’S : Peak Power = 0.35 Watts
R T ACUSURUOES FOUPUSURPRS SOUSRRUPRRN SORUDTRUDUS SURSUOTROR NOTUORRIOE OPPRR SO .
0 i i i i i i
-2 u] 2 4 B a 10 1z 14 16
Voltage ()

n= Pout _ Vmpp x Impp _ 8.806035 x 0.039812725

Pin

ExA

x100=2,17 %

2399x0,0671

930



0.02

File : 2015_217_28043_a4_Module_On_Address_4.cov

008

007_

0.04 —

Current(s)

003 —

002 —

| Peak Power = 0,35 Watts

T T T
L B/5/2015 7:47 AM —=—

Pout

_ Vmpp x Impp _ 7.646329 x 0.04623413

6 8
Voltage (V)

Pin

0.09

ExA

243.4x0,0671

File : 2015_217_22114_a4_Module_On_address_4.cav

16

x100=2,14%

008 oo

R e S S

Currentia)

004 ot

U Peak Fower = 0,35 Watts

T T
8/5/2015 7:48 AM —=—

Yoltage )

n= Pout _ Vmpp x Impp _ 7.5922 x 0.04623413

Pin

ExA

246.1x0,0671

x100=2,12%

931

16



Module 8
Date: 5/8/2015 — Morning Measurement
Temperature Ambient: 33 °C

Speed 2

Time AM Panel Temperature °C Efficiency %

7:42 32,9 111

7:43 33 11,05

7:44 33 11,12

7:46 33,1 11,21

747 33,2 11,34

7:48 33,3 11,44

Mean Temperature: 33,08 °C

File : 2015_217_27724_a8_Module_On_aAddress_8.csv
0.14 T T T T T T

T T T
8/5/2015 7:42 AM ——
0.12

Oil . PeskPower—1m3Wats N\

= SO SO SOURUE SURRUSUNE SOV P USRS S SRR SOSRUUUN St WS SRS

Current{A)

0 2 4 =] 2 1n 12 14 16 13 20 22
Yoltage ()

_ Pout _ Vmpp x Impp _ 17.279621 x 0.1117324
Pin ExA 226.3x0,0768

n

x100=11,1%

932




File : 2015_217_27788_a3_Module_On_address_8.cev
0.14 . .

T
8/5/2015 7:43 AM ——

bbb reskrower=1aswats N

Currentis)

R T T T T e B T

Woltage V)

__ Pout _ Vmpp xImpp _ 17.41878 x 0.11173249
Pin ExA 229.6 x 0,0768

x 100 =11,05%

File : 2015_217_27852_a8 Module_On_Address_8.csv
0.14 T T T

T
8/5/2015 7:44 AM ——

Piaak Power = 1,99 Watts

oY RS S ]
=

2 :

S 006 i

0.02 —

Yaoltage (V)

Pout _ Vmpp x Impp _ 17.5656 x 0.113016769
Pin ExA 232.9x0,0768

x100=11,12%

File : 2015_217_27921_a2 Module_On_Address_B.csv

0.14 T T T .
b - : : : 8/5/2015 7:46 AM —=—

: ‘Peak Power = 2,07 Watts

0.08 —

Currentia)

[ LIt LT TP T E P R E ST PP P R PL TR SR CERSPCR TEEPITRITRIRIRI RO & e

R O P P

Yoltage (V)

n= Pout _ Vmpp x Impp _ 17.51156 x 0.118153
Pin ExA 240.3x0,0768

x100=11,21 %

933



0.14

File : 2015_217_22045_a2_Module_On_Address_2.csv

Current()

T T T T
- 8/5/2015 7:47 M —=—
Peak Power = 2,12 Watts

i i i

25
Yoltage (W)

Vmpp x Impp _ 17.1945763 x 0.123291023

_ Pout _
n= =

Pin

x 100 =11,34 %

ExA 243.4x0,0768

File : 2015_217_22110_a2_Module_On_aAddress_2.csv

0.14

Current(s)

T T T T
i : : 8/5/2015 7148 AM ——
Peak Power = 2,17 Watts
0.1 b
0.08 ~ b
0 i i i

n= Pout _ Vmpp x Impp _ 17.395591 x 0.124575

25
Yoltage V)

Pin

x 100 = 11,44 %

ExA 246.8x 0,0768

934



Module 3

Date: 5/8/2015 — Morning Measurement

Temperature Ambient: 33 °C

Speed 2

Time AM

Panel Temperature °C

Efficiency %

7:41

34,1

11,25

7:42

34,2

11,37

7:43

34,3

11,42

7:46

34,6

11,57

1747

34,7

11,7

7:48

34,8

11,61

Mean Temperature: 34,45 °C

File : 2015_217_27604_a3_Module_On_address_3.csv

0.14 T

01

Currentis,)

‘Peak Pawer = 1,79 Watts

T T T
B/5/2015 T:41 AM ——

0,08 b N

n= Pout _ Vmpp x Impp _ 16.019407 x 0.11173249

8 10 12 14
Yoltage )

Pin ExA

2244 x0,0709

935

18 20

x100=11,25%




File : 2015_217_27765_a3_Module_On_asddress_3.csv

0.14 T T T T T T T T
: : : : 8/5/2015 7:42 Al —e—
L ! . )
b Peak Power = 184 Wats ) i
— N N N N N N N N
= T S S P TR OE ST i
=
sl
£
5 oo .
0.04 B
0 i i i i i i i i

0 2 4 i) 2 10 12 14 16 13 20
Yoltage ()

Pout _ Vmpp x Impp _ 15.88024 x 0.11558533
Pin ExA 228.2x0,0709

n=

x100=11,37%

File : 2015_217_27236_a3_Module_On_Address_3.cav

0'14 T T T T T T T T T
e o : : : : ; B/5/2015 7:43 AM —e—
: : : Peak Power = 1.82 Watts | :

Bt b T L N
— . . . . . . . . y
) O O O S S ]
Z
=
o
S 0ok .
3 o

0.04 |- .

o i i i i i i i

1] 2 4 & a 10 12 14 16 1a 20
Yoltage (V)

Pout _ Vmpp x Impp _ 15.772004 x 0.11943817
Pin ExA 232.2x0,0709

x 100 =11,42 %

File : 2015_217_27978_a3_Module_On_address_3.csv
0.14 T T T T T T T

012 RS ST ETON S
‘Peak Power = 1.07 Watts

Currentig)

0o b

=

i i i i i i i i
u] 2 4 =] g 10 12 14 16 18 20

Yoltage (W)

n= Pout _ Vmpp x Impp _ 15.98848 x 0.12329102
Pin ExA 240.1x0,0709

x 100 =11,57 %

936



File : 2015_217_28050_a3_Module_On_address_3.csv

0.16 T T T T T T T T T
: : : : : : _8,."5,"2015_ Fi47 AN ———
0.14 . . : : : H : H J

' Peak Power = 2.1 i
—
&
g 008 i
=
a : : :
0.06 oo i
0.04 b i

0.0z —

0 i i i i i i i
u] 2 4 il g jin} 12 14 16 15 20
Voltage )

Pout _ Vmpp x Impp _ 15.880243 x 0.127143875
Pin ExA 243.7 x 0,0709

n=

x100=11,7%

File : 2015_217_ 22121 _a3_Module_On_address_3.cav
0.16 T T T T T

T T T
8/5/2015 7:48 AM ——

0.14 B ettt

© Peak Power = 2.04 Walts

Current(a)
o
[
o
T

[ < T

002 bbb

Yoltage vy

_ Pout _ Vmpp x Impp _ 16.081258 x 0.12714387
Pin ExA 247.7 x 0,0709

n

x100=11,61 %

937



Module 5
Date: 5/8/2015 — Morning Measurement

Temperature Ambient: 33 °C

Speed 2
Time AM Panel Temperature °C Efficiency %

7:41 33,4 11,33
7:42 33,5 11,38
7:44 33,7 11,48
7:46 34 11,63
147 34,1 11,7

7:48 34,3 11,63

Mean Temperature: 33,83 °C

File : 2015_217_27707_a5_Module_On_aAddress_S.cov
0.12 ppacnn S P T

T
5/5/2015 7:41 AM =

0L b
¢ Pesk Power = 1.93 Watts

0.06 —

Current(a)

25
Yoltage ()

Pout Vm xIm 18.2847 x 0.10531108
n= 2= = PP X PP x 100 = 11,33 %

Pin ExA 225.3x0,0756

938




File : 2015_217_27778_a5_Module_Dn_address_S.csv
0.14

T
8/5/2015 7:42 A ——

o1l ‘Peak Power = 1.97 \Watts

=

% omlo i

£

2

3 006 .
0.04 = -
0z b i

Yoltagedv

Pout _ Vmpp x Impp _ 17.4497128 x 0.113016769
Pin ExA 228.9 x 0,0756

x 100 = 11,38 %

File : 2015_217_27850_a5_Module_On_address_5.cav
0.14 . .

T
B/5/2015 7:44 AW —e—

Peak Power = 2.02 Watts

nos b

Current(a)

D04 e LR TRTCPRE: i |

Yoltage vy

Pout _ Vmpp x Impp _ 18.323356 x 0.1104482
Pin ExA 232.7x0,0756

n=

x100=11,48 %

File : 2015_217_27993_a5_Module_On_address_S.csv
0.14 T T

T
8/5/2015 7:46 AM —e—

| Peak Power = 2,12 Watts

£
ol : :

23
Yoltage ()

n= Pout _ Vmpp x Impp _ 17.7357731 x 0.1194381
Pin ExA 241.1x 0,0756

x 100 = 11,63 %

939



Current(a)

n=

Current(a)

n

File : 2015_217_28065_aS_Module_On_aAddress_S.cav

012 -

0.1 . . ' '
o ———— Arvauen . B/5/2015 7:47 M ——

| Peak Power = 2,16 \Watts

Pout

valtagev)

__ Vmpp x Impp _ 17.921325 x 0.12072245

Pin

ExA 244.4x 0,0756

File : 2015_217_ 28137 _a5_Module_On_address_S.cav

25

x100=11,7%

0.14 — I

" T

T T

T
Y T : : 8/5/2015 7:48 AM ——

Peak Power = 2‘1:9 Wiatts

_ Pout

Yoltage vy

_ Vmpp xImpp _ 17.7666988 x 0.12329102

Pin

ExA 248.9x0,0756

940

25

x100=11,63 %



Module 4

Date: 5/8/2015 — Morning Measurement

Temperature Ambient: 33 °C

Speed 3

Time AM

Panel Temperature °C

Efficiency %

7:58

35,8

2,03

8:00

35,8

2,04

8:01

36,1

2,02

8:03

36,5

2,07

8:04

36,5

2,08

8:06

35,9

2,1

Mean Temperature: 36,1 °C

0.09

File : 2015_217_28693_ad_Module_On_address_4.05v

pog b

DLOR oo

Current(a)

D04 i

- 'Peék'PowariU.BBWattﬁa' e L N

001 e

T T T
© B/5/2015 7:58 AM ——

n= Pout _ Vmpp x Impp _ 8.69006 x 0.04366557

Yoltage (')

Pin

ExA

278 x0,0671

X 100 = 2,03 %

941




Current(a)

CUrrentia)

n

Currentia)

01

File : 2015_217_28815_a4_Module_On_address_4.csv

! ! ' ' B/5/2015 B:00 AN ——
0.09 LR T T
0.08 .
0.07 .
0.06 .
005 i ..: ..................... -
S SN P PR o 1
0.03 [ ' ' 4
S N SR SO i
JO IR . i
] | 1 | 1 1

Pout _

2 4 & 2 10 12 14 16
Yoltage (')

Vmpp x Impp _ 8.875618 x 0.0436655

Pin

0.1

X 100 = 2,04 %

ExA 284 x 0,0671

File : 2015_217_28867_a4_Module_On_address_4.csv

00 Lo S
Y= AN R o

o v T P

0.04 —

e OO 0RO SO SRR SRS 4
BLOL | oo 4

005 oo

T T T T T T T
© B/5/2015 8:01AM ——

gk POWEE = 030 Gt - e

Pout _

1] 2 4 5] 2 1n 12 14 16
Voltage (W)

Vmpp x Impp _ 7.112864 x 0.0552241

Pin

01

x 100 = 2,02 %

ExA 287.5x0,0671

File : 2015_217_29007_a4_Module_On_aAddress_d.cav

0,09 e

0,08 oo

0.07 e

003

002 o

001

0.06
0.05 -

0.04 e

-2

_ Pout _

Voltage vy

Vmpp x Impp _ 8.0019 x 0.05137

Pin

x 100 = 2,07 %

ExA 295.2x0,0671

942



File : 2015_217_29076_a4_Module_On_address_4.csv

01

008 b

D07 |roeemememmredem b

Current(a)

SV IS S
T2 3 TSRS SOOI SR

OOL ot

OLO6 |

: : Peak Power = 0.42 Watts: : :

T T T
© 8/5/2015 8104 A ——

Yoltage ()

n=—
Pin

01

ExA

Pout _ Vmpp x Impp _ 8.24164 x 0.051371

300.2 x 0,0671

x 100 = 2,08 %

File : 2015_217_29164_a4_Module_On_aAddress_4.csv

16

0.09

0.02

0.07

0.06

Current{s)

T T
8/5/2015 B:06 &M ——

e OO OO USROS SOUSOORO OO SOORNUORORIE SO St

001 —

& g
Voltage ()

n= Pout _ Vmpp x Impp _ 8.1102 x 0.05265

Pin

ExA

304.5x 0,0671

10 12 14

x100=2,1%

943

16



Module 8

Date: 5/8/2015 — Morning Measurement

Temperature Ambient: 33 °C

Speed 3

Time AM

Panel Temperature °C

Efficiency %

7:59

33,5

12

8:00

33,6

12,1

8:01

33,6

12,14

8:03

33,7

12,21

8:04

33,7

12,24

8:05

33,9

12,33

Mean Temperature: 33,66 °C

File : 2015_217_28752_as_Module_0On_address_8.csv

0,13

0.16

: ‘Peak Power = 2,39 Watts :

Current(a)

N USSP OOS OSSOSO UUPSUUOSSUN SOV SUUSSRPRUUOOS: JUSTRTSIOSSOY

T
8/5/2015 7:59 AM ——e—

Yoltage ()

n= Pout _ Vmpp x Impp _ 17.511562 x 0.1476923

Pin ExA 280.9x0,0768

20

x100=12 %

944




0.1a

File : 2015_217_28816_a2_Module_On_Address_8.csv

OB et

Oula oo

Current(a)

DDE\—

0.04 -

D08 i

T T T T

: : 8,."5,."2015_ 800 Al —=—
o Paak Power = 2,64 Waths .

i i i

n=

Pout _ Vmpp x Impp _ 17.148187 x 0.154113

voltage()

Pin

0,13

x100=12,1%

ExA 284.2x0,0768

File : 2015_217_28081_a8_Module_On_Address_8.csv

DB i
014 b

012

Current(s)

D0 i

T o) ESSSUR S

O i

T
8/5/2015 8i01 AM —e—

n=

Pout _ Vmpp x Impp _ 17.4883 x 0.1541137

25
Yoltagev)

Pin

013

x100=12,14 %

ExA 288.5x0,0768

File : 2015_217_29009_a8_Module_On_Address_S.cav

D12

Currentia)

[ T TS TRTRIEe

T ) ISR S

T
8/5/2015 8:03 AM —=—

. Peak Power = 277 Watts

Yoltage )

n= Pout _ Vmpp x Impp _ 17.387861 x 0.1592509

Pin

ExA 295.2x0,0768

945

x100=12,21 %

25



0.13

File : 2015_217_29073_a2_Module_On_Address_2.csv

N — | T T

Peak Power = 2,81 Watts

Current{a)

T
8/5/2015 8:04 AM —=—

Pout

Yoltage ()

_ Vmpp x Impp _ 16.954904 x 0.1656723

Pin

013

ExA 298.8 x 0,0768

File : 2015_217_29132_a8_Module_On_address_2.cav

20

25

x100=12,24 %

T T e P

Current()

004 o

e 2 IO SO

Peak Power = 2,87 Watts

T
8/5/2015 B:i05 AM ——

_ Pout

_ Vmpp x Impp _ 17.3105 x 0.165672

Yoltage ()

Pin

ExA 303x0,0768

946

20

x 100 =12,33 %

25



Module 3

Date: 5/8/2015 — Morning Measurement

Temperature Ambient: 33 °C

Speed 3

Time AM

Panel Temperature °C

Efficiency %

7:58

35,5

12,23

8:00

37,6

12,25

8:01

38,6

12,35

8:02

37,7

12,4

8:05

36,2

12,52

8:06

37

12,55

Mean Temperature: 37,1 °C

File : 2015_217_228600_a2_Module_On_aAddress_3.csv

0.13 T T

0.16 —

Current{a)

02 | b

T T T
8/5/2015 7:58 AM —=—

n= Pout _ Vmpp x Impp _ 16.1431 x 0.148976

6 8 10 12 14
Yoltage ()

Pin ExA

277.8x0,0709

947

X100 =12,23 %




File : 2015_217_28822_a3_Module_On_address_3.cav
0.18 T T T

T T T
8/5/2015 9:00 A ——

14 e b Pl Poyger = 248 Watts -

oos : : : : : : : H : i

CLrrent(s)

.02 foree e e R

0 i i i i i i i i
[u] 2 4 5] 8 10 12 14 16 13 20
Yaoltage )

Pout _ Vmpp x Impp _ 15.98848 x 0.15539805
Pin ExA 285.4 x 0,0709

x100=12,25%

File : 2015_217_22903_a3_Module_On_address_3.csv
018 T T T T T T T

046 i
014 i Peak Power = 254wats Ny G
o1zl : : : : : : : |
nif i f f f f N

DUOE | b R ]

Current(a)

008 o Y

e A

voltage(y

Pout _ Vmpp x Impp _ 15.9266 x 0.1592507
Pin ExA 289.9x 0,0709

x 100 =12,35%

File : 2015_217_23975_a3_Module_On_address_3.csv

0.18 e I T T T T T T
: : : : ; . 013 502 AN —=—
Poak Power = 2.58 Watts |

Current(s)

U USROS SUOTPUUBPON SOUUUOTOUN SSNOTSUSOOON SOUPTUUUTONE SUUUTRUON SUOTOUUOPORS SORIORE RO

0 i i i i i i i
u] 2 4 5] =] 10 12 14

Yoltage ()

_ Pout _ Vmpp x Impp _ 15.82612 x 0.1631037

n
Pin ExA 293.5x0,0709

x100=12,4 %

948



File : 2015_217_ 29117 _a3_Module_On_address_3.cav
0.z T T T T T

T T T
8/5/2015 8:05 AM ——
: : : Peak Power = 2.68 Watts
T £ O

O AU SORSNONE NN O

Current()

= e P

OLOG i
oo4 e

0 i i i i i i i
0 2 4 5] g 10 12 14
Yoltage ()

Pout _ Vmpp x Impp _ 16.019404 x 0.16695658

n=
Pin ExA 301.9x0,0709

x 100 =12,52 %

File : 2015_217_29123_a3_Module_On_address_3.csv
0.2 T T T T T

T T T
B/5/2015 8106 AM ——

018
012 -

Current{d)

7 O NUSUUUON SUPURURUUOVOUOR SOSSORIIS U UR SUCTRRRSIOE SUSPRTRRORN: SOO:

0.0z -

o i i I i i i i
] 2 4 =] 2 10 12 14

Yaoltage ()

n= Pout _ Vmpp x Impp _ 15.9034 x 0.170809
Pin ExA 305.7 x 0,0709

x 100 = 12,55 %

949



Module 5

Date: 5/8/2015 — Morning Measurement

Temperature Ambient: 33 °C

Speed 3

Time AM

Panel Temperature °C

Efficiency %

7:58

35,7

12,15

8:00

35,9

12,13

8:02

36,3

12,17

8:03

36,5

12,21

8:05

36,7

12,3

8:06

36,7

12,37

Mean Temperature: 36,3 °C

File : 2015_217_28710_a5_Module_On_address_5.csv

- -

Current(a)

02 b b

T
8/5/2015 7:58 AM —=—
| Peak Power = 2,56 \Watts

T

n

10

Woltage ()

15

_ Pout _ Vmpp x Impp _ 17.80535 x 0.1438395

Pin ExA

278.5x0,0756

25

x100=12,15%

950




0.1a

File : 2015_217_28853_a5_Module_On_Address_S.cev

T T T
8/5/2015 B:00 &M ——

0,16

008 —

Current(s)

005 —

0.04 —

n=

Pout _

Voltage (V)

Vmpp x Impp _ 17.820817 x 0.1476923

Pin

0,13

x100=12,13 %

ExA 286.8x 0,0756

File : 2015_217_22024_a5_Module_On_Address_S.cov

T
8/5/2015 8102 AM —e—

016 P ——

Current(a)

GRT-Y = |

DOB ]

006 |

0.04 |

002 i
1 | 1

Pout _

23
woltage()

Vmpp x Impp _ 18.00637 x 0.148976

n=—
Pin

0.13

x100=12,17%

ExA 291.1 x 0,0756

File : 2015_217_28995_a5_Module_On_address_S.csv

Currentis)

' y ___! . ' B/5/2015 6:03 AM —e—
18 o e
RN RS 1
o1z ' ' .
01k .
BLDE | 1
LB b oo 1
0.02 - 8
u] 1 I 1

_ Pout _

25
voltage ()

Vmpp x Impp _ 17.82081 x 0.152829

Pin

x100=12,21 %

ExA 294.5x0,0756

951



0.16

0.14

0.1z

o1

0.08

Current(a)

0.06

0.04

0.0z

il

File : 2015_217_29139_a5_Module_On_address_S.csv

0.18 — T T
[ - erees - 8/5/2015 805 AM —=—

R Pesk Power =282 Watls . N, .

0

Pout _ Vmpp x Impp _ 17.867206 x 0.1579666

Woltage (v

n=

Pin

0,18

0.16

0,14

0,12

o1

0.08

Current{a)

0.06

0.04

0.02

n= Pout _ Vmpp x Impp _ 17.72804 x 0.161819

x100=12,3 %

ExA 303.3x0,0756

File : 2015_217_29211_a5_Module_On_Address_S.csv

T
8/5/2015 B:06 &M ——

| PoakPower =287 Watts )

23
Yaoltage

Pin

x 100 =12,37 %

ExA 306.9x0,0756

952



Module 4

Date: 5/8/2015 — Noon Measurement

Temperature Ambient: 40 °C

Fan OFF

Time PM

Panel Temperature °C Efficiency %

12:25

62,7 1,08

12:27

60,4 1,18

12:29

61,9 1,16

12:31

61,2 1,23

12:33

64,7 1,09

12:34

63,3 1,13

Mean Temperature: 62,36 °C

File : 2015_217_44747_a4_Module_On_Address_4.csv

0.2 T T

Current()

008

73 U OO S00OO FOORSOR SOOI SOSURORO 5s SRTSRONS SHST

T T T T T
: : 8/5/2015 12:25 P —=—

n= Pout _ Vmpp x Impp _ 8.56636 x 0.082194

5] g 10 12 14 16
Yoltage (W)

Pin ExA

x 100 = 1,08 %

964.9 x 0,0671

953




0.25

File : 2015_217_44835_a4_Module_On_address_4.csv

0.2

0.15

Currentia)

01

005 b

Peak Power = 0.77 Watts

T T T T
- 8/5/2015 12:27 PM ——

n

_ Pout _ Vmpp x Impp _ 8.605 x 0.0898

Yoltage (')

Pin

0.z

Ex A

x100=1,18 %

971.6 x 0,0671

File : 2015_217_44957_a4_Module_On_address_4.csv

16

0.18

0,16

0,14

0.1z

Current(s)

008 i

--Pesk Power = 073 Watts -+~

£ Ot OO U UUS SOURSOOPOTOURE SOPRSOOSOTIOS SOOI Shres

T T
8/5/2015 12:29 Pt ——

n=

5} g 10 12 14
Voltage (W)

Pout _ Vmpp x Impp _ 8.1488 x 0.089899

Pin

0.2

ExA

= x100=1,16 %

930.8 x 0,0671

File : 2015_217_45096_a4_Module_On_aAddress_4.csv

16

0.13

016 —

Current{a)

oos b

012 e

D04 |eeeem e e

T T
8/5/2015 12:31 PM ——

n= Pout _ Vmpp x Impp _ 8.3421 x 0.088615

5} 8 10 12 14
Yoltage ()

Pin

ExA

x100=1,23 %

893.6 x 0,0671

954

16



200000
150000
100000

50000

Voltage (e-04) V

0

Module 4 - 12:33 pm

|
/

M 00 O N ™M N0 OO OO W O 0 O M IN W

N N 0 < AT MO A A < 00 O n O

O d N N AN N N < 1D OO0 O 3 N < O

© 9 0 99 9 9 0 9 90 9 9 QO v d -

O O O OO OO O O O o o o o o o o
Current A

n= Pout _ Vmpp x Impp _ 8.009704 x 0.08347829

Pin

x100=1,09 %

ExA 909.8 x 0,0671

File : 2015_217_45253_a4_Module_On_Address_4.csv

0.1

Currentiay

0os - BT

008

T T
8/5/2015 12:34 PM ——

Peak Power = 0,51 Watts

n= Pout _ Vmpp x Impp _ 7.963315 x 0.077056

2 4 =] g 10 12 14
Woltage )

Pin

x100=1,13%

ExA 799 x 0,0671

955

16



Module 8

Date: 5/8/2015 — Noon Measurement

Temperature Ambient: 40 °C

Fan OFF
Time PM Panel Temperature °C Efficiency %
12:25 55,2 12,6
12:27 54,7 12,81
12:29 55,7 12,22
12:31 55,5 12,25
12:32 56,3 12,3
12:33 58 12,42

Mean Temperature: 55,9 °C

File : 2015_217_44712_a2_Module_On_sddress_2.csv

0.6 T T T T T T T T
: : : : 8/5/2015 12235 PM —=—
Peak Power = 8.06 Watts

—
= : : : : : : : : B
5
[s]

0.2+ —

0 i i i i i i i

0 2 4 5} 10 12 14 16 18 20
Woltage )

Pin ExA

n= Pout _ Vmpp x Impp _ 15.764 x 0.51114
832.4x0,0768

x100=12,6 %

956




File : 2015_217_44240_a2_Module_On_Address_S.cav

0.6 T T T T T T T
5 1227 P ——
05 Peak Power = 8,63 Watts ]
D.4 = —
z
E 03l -
3
0.2 =
R 4
0 i i i i i i i i i
u] 2 4 ] 8 10 1z 14 16 18 20
Yaltage )
Pout _ Vmpp x Impp _ 15.81839 x 0.5458
n=——= = x 100 = 12,81 %
Pin ExA 876.9x0,0768
File : 2015_217_44969_a8_Module_On_aAddress_8.cav
0.7 T T T T T T T T
: : : : 8/5/2015 12:20 PM ——
; ; ; Poak Power = 9,44 iWatts |
% 04 .
S ISR DR SO S _
] i i i i i i i i i
u] 2 4 5] g 10 12 14 16 18 20
‘oltage )
_ Pout _ Vmpp x Impp _ 15.71015 x 0.601043 _
n=——= = x 100 =12,22 %
Pin ExA 1005.9x0,0768
File : 2015_217_45098_a8_Module_On_Address_B.csv
0.6 T T T T T T T T
: 8/5/2015 12:31 PM —e—
‘Peak Power = .20 Watts |
0.4
=
§ 03fF
3
D.2 =
R
0 i i i i i i i
u] 2 4 ] 8 10 1z 14
Woltage (V)

n

_ Pout _ Vmpp x Impp _ 15.926 x 0.514996

Pin

x 100 =12,25 %

ExA 871.2x0,0768

957



0.6

File : 2015_217_45162_a8_Module_On_address_8.csv

Current(a)

T T T
8/5/2015 12:32 PM ——

Peak Power = 8,22/\Watts

_ Pout _
n= =

2 4 5] =] 10 12 14
Yoltage(v)

Vmpp x Impp _ 15.8493 x 0.51884

Pin

05

x100=12,3%

ExA 869.8 x 0,0768

File : 2015_217_45226_a2_Module_On_Address_S.csv

1 S S

Current(a)
o
na
()]
T

T T T
8/5/2015 12:33 PM ——

R Fiéélk' P'DWi?‘;r'i'ﬁ'.BE\E-'\?éfté' . W

_ Pout _
n= =

2 4 & g 10 12 14 16 138 20
Yaoltage (V)

Vmpp x Impp _ 15.7024 x 0.434087

Pin

x 100 =12,42 %

ExA 714.8 x 0,0768

958



Module 3
Date: 5/8/2015 — Noon Measurement

Temperature Ambient: 40 °C

Fan OFF
Time PM Panel Temperature °C Efficiency %
12:27 60,9 12,45
12:29 60,8 12,18
12:30 60,5 12,07
12:32 60,6 11,8
12:33 61,7 12,36
12:35 61,3 12,4

Mean Temperature: 60,96 °C

File : 2015_217_44875_a3_Module_On_Address_3.csv

0.7 T T T T T T T T
: : : : 85;?015 _12:27 Pl —=—
0.5 L.l PeakPower=928wWatts W .
— : : : : : : :
=
=
it}
=
S oaf .
D 1 1 Il 1 1 1 1 1
o 2 4 5] g 10 12 14 16 18 20

Yoltaged)

n= Pout _ Vmpp x Impp _ 14.488 x 0.5715
Pin ExA 937.7 x 0,0709

x100=12,45%

959




File : 2015_217_44946_a3_Module_On_address_3.cav

07 T T T T T T T T T
: : : : : B/5/2015 12:29 P ——
05k - - - "Peak'Fg'Dwer :'B:.'ID Watts:" . .
T pafb -
£
z
S oAl -
0.2 - -
D.l = —
0 i i i i i i i i

u] 2 4 i} g 10 12 14 16 138 20
Yoltage ()

Pout _ Vmpp x Impp _ 14.55817 x 0.55609
Pin ExA 937.5 x 0,0709

x 100 =12,18 %

File : 2015_217_45017_a3_Module_On_address_3.csv
0.6 T T T T T T

T T T
6/5/2015 12:30 PM ——
¢ Peak Power = 7.66 \Watts:
0.4

Current(a)

0 i i i i i i i
0 2 4 6 g 10 12 14
Yoltage ()

Pout _ Vmpp x Impp _ 14.5736 x 0.5252
Pin ExA 895.1 x 0,0709

n=

x 100 = 12,07 %

File : 2015_217_45159_a3_Module_On_aAddress_3.csv

0.a T T T T T T T T T
: : : : : B/5/2015 12:32 PM ——
: : : . Peak :F'DWBI’ :?.D? \.'\u'atté :
z
§ 03 4
=]
01 .
0 i i i i i i i

u] 2 4 5] g 10 12 14 16 138 20
Yoltage ()

_ Pout _ Vmpp x Impp _ 14.712805 x 0.48032
Pin ExA 845.5x0,0709

n

x100=118%

960



0.5

File : 2015_217_45231_a3_Module_On_Address_3.csv

Current(a)

T T T
8/5/2015 12:33 PM —=—

L Pesk Power = 635 Watts

Pout

2 4 5] g 10 12 14 16 138 20
Yoltage(v)

Vmpp x Impp _ 14.504057 x 0.43794

Pin

0.6

x 100 =12,36 %

ExA 724.6 x 0,0709

File : 2015_217_45202_a3_Module_On_address_3.csv

T T T T T T T T T
- - - - - 8/5/2015 12:35 PM —=—
04 L L PeskPower =&70wWatts WO L
z
@ T T S A St A SO PSS SRS AR N S
£
L]
D.2 —. |
i i i i i i i i

_ Pout _

2 4 =] 2 10 12 14 16 13 20
Yoltage (V)

Vmpp x Impp _ 14.534983 x 0.46105707

Pin

x100=12,4 %

ExA 762.5 x 0,0709

961



Module 5
Date: 5/8/2015 — Noon Measurement
Temperature Ambient: 40 °C

Fan OFF

Time PM Panel Temperature °C Efficiency %

12:25 64,2 11,78

12:29 63,5 12,04

12:30 63,5 11,92

12:32 63,6 11,98

12:33 64,2 11,98

12:35 63,7 12,14

Mean Temperature: 63,78 °C

File : 2015_217_44732_a5_Module_On_address_S.csv
0.7 T T T

T
8/5/2015 1223 PM

0.6

Peak Power = 8.87 Watls

P O RO, RO R

Current()

Yaoltage (V)

Pout % I 16.838 x 0.52655
n= 2= = PP X PP o x 100 = 11,78 %

Pin ExA 995.7 x 0,0756

962




File : 2015_217_44947_a5_Module_On_address_S.cov

Current(a)

Current(a)

0.6 o T T T T
: : : 8/5/2015 12:29 PM —=—
0.5 b oo :
Peak Power = 8.70 Watts
0.4 -
0.3
01 -
u] 1 1 1
0 5 10 15
Yoltage (V)
Pout _ Vmpp x Impp _ 16.684305 x 0.521418 _
— = = x 100=12,04 %
Pin ExA 955.4 x 0,0756
File : 2015_217_45019_a5_Module_On_Address_S.cav
0.6 T T T T
: : 8/5/2015 12:30 PM —=—
0sF :
04 PeakPower =7.68 Watts N
0.z F
u] 1 1 1
0 5 10 15 20
Yoltage
_ Pout _ Vmpp x Impp _ 16.6069 x 0.46234 _
n= = = x100=11,92 %

Pin ExA 851.7 x 0,0756

Module 5-12:32 pm

>250000

= 200000

<

< 150000 \\

o 100000 \

S 0

= N gt O AN OOt O 0 v o o
T O N < N0 M = O N~NOOOO OO OO
O O T O~ N N AN AN AN AN NN NN
OO 1 N AN OO TN W W WLWLWLWwmLWm
O 00000000 Oo o oo o o

Current A

n= Pout _ Vmpp x Impp _ 16.4987 x 0.4738998
Pin ExA 861.9x 0,0756

x 100 =11,98 %

963



File : 2015_217_45234_a5_Module_On_address_S.csv

0.43 I T T

T
8/5/2015 12:33 P —=—
035 b . .Peal{F'Dwer.:.E\.44.Wat%ts . -

Current(a)

Woltage ()

Pout _ Vmpp x Impp _ 16.235885 x 0.39684
Pin ExA 711 x 0,0756

x 100 =11,98 %

File : 2015_217_452306_a5_Module_On_address_S.csv

05 T T T

T
8/5/2015 12:35FM —=—

Peak Power = 6.94 Watts

Current(a)

Woltaged)

Pout Vmpp x Im 16.382 x 0.423812
N= —— = PP T PP x 100 = 12,14 %

Pin ExA 755.8x0,0756

964



Module 4
Date: 5/8/2015 — Noon Measurement

Temperature Ambient: 40 °C

Speed 1
Time PM Panel Temperature °C Efficiency %
12:44 58,4 1,42
12:46 57,4 1,41
12:48 57,9 1,38
12:49 57,6 1,4
12:50 57,7 1,38
12:53 S7,7 1,38

Mean Temperature: 57,78 °C

File : 2015_217_45264_a4_Module_On_Address_4.cav

0.25 T T T T T T T
: : : : : B/5/2015 12:44 P —=—
D.2 . -
B B e S T
I ;
5 f : _ _ f _ _
LTS oo i
u] 1 1 1 1 I
0 2 4 6 ] 10 12 14 16
Yoltage (W)
_ Pout _ Vmpp x Impp _ 8.318959 x 0.10274252 _
n=——= = x100=142%
Pin ExA 891 x 0,0671

965




File ; 2015_217_45962_a4_Module_On_sddress_d.cev
0.25 T

T T
8/5/2015 12:46 PM ——

0.2

0.15

Current(a)

0.1 A :
i Peak Power = 0.89 Watts

0,05 —

1] 2 4 g g 10 12 14 16
Voltage V)

n= Pout _ Vmpp x Impp _ 9.02251 x 0.09888

, = x100=1,41%
Pin ExA 940.1 x 0,0671

File : 2015_217_46091_a4_Module_On_asddress_4.csv
0.25 T

T T
8/5/2015 12:48 PM ——

Current(s)

16

Voltagedy)

n= Pout _ Vmpp x Impp _ 8.404 x 0.10402
Pin ExA 936.1 x 0,0671

x100=1,38%

Filz : 2015_217_46161_a4_Module_On_Address_4.cav

0.25 T T T T T T T
: : : : 8/5/2015 12:49 Pt —=—

0.2

Current{a)

0.1 --Peak Power = 0,88 Watts ... -7

0 i i i i i
u] 2 4 5] g 10 12 14
Yoltage(v)

n= Pout _ Vmpp x Impp _ 8.3498 x 0.105311
Pin ExA 933.5x0,0671

x100=1,4%

966




File : 2015_217_46242_a4_Module_On_aAddress_4.csv

0.25 T T T T T T T
: : : : 8/5/2015 12:50 PM —=—
0.2 B
@ 0.15 T
=
z
=]
L] 0.1 4
Peak Power = 0.85 Watts:
e 1 MR SUSURU RO SUOE SOOI FPSRPOUR SR RRROSRNOE SRR b £ 4
0 i i i i i
u} 2 4 ] g8 10 1z 14 16
Yoltage(v)
_ Pout _ Vmpp x Impp _ 8.26483 x 0.104026 _
=—= = x100=1,38%
Pin ExA 928.4 x 0,0671
File : 2015_217_46387 _a4_Module_On_Address_4.csv
0.25 T T T T T T T
: : 8/5/2015 12:53 PM —=—
0.2 B
@ 015 -
=
2
=
o 0.1 -
Peak Power = 0.87 Watts
o i i i i i
a 2 4 5] g 10 12 14 16
Yoltaged

n= Pout _ Vmpp x Impp _ 8.53543 x 0.1014582

Pin

x100=1,38%

ExA 934.9x0,0671

967



Module 8

Date: 5/8/2015 — Noon Measurement

Temperature Ambient: 40 °C

Speed 1

Time PM

Panel Temperature °C

Efficiency %

12:44

50,9

13,07

12:46

50,2

12,96

12:48

50,6

13,03

12:49

49,6

13

12:50

49,6

13,04

12:53

49,8

13,04

Mean Temperature: 50,11 °C

File : 2015_217_452370_aS_Module_On_Address_2.csv

07

0. P

Current(a)

T
8/5/2015 12:44 M —=—

e Prak Power = Gt N
T 0 U SRR SO S

10

Yoltage(v)

15

n= Pout _ Vmpp x Impp _ 16.28227 x 0.55352

Pin ExA

897 x0,0768

20

968

25

x 100 = 13,07 %




File : 2015_217_45992_a2_Module_On_address_S.cav

0.7 T T T

T
8/5/2015 12:46 FM —=—

06 -

as b PeakPower =920 Watts N

Current()

0l

Yoltage ()

Pout _ Vmpp x Impp _ 15.99621 x 0.57535
ExA 923.7 x 0,0768

n=

x 100 =12,96 %

Pin

File : 2015_217_46127_a8_Module_On_Address_2.cav

0.7 T T T

T
8/5/2015 12:48 PM ——

5 b PRk Power =9.30Watts N

Currentia)

Yoltage )

Pout _ Vmpp x Impp _ 16.25134 x 0.57792
ExA 938.2x 0,0768

n= x 100 = 13,03 %

Pin

File : 2015_217_46191_a2_Module_On_address_2.cov

0.7 T T T T
: : 8/5/2015 12:49 PM ——

CPeskPower=933Wats N

Current()

Yoltage (V)

n

_ Pout _ Vmpp x Impp _ 16.1508 x 0.57792

x 100 =13 %

Pin ExA

934.6 x 0,0768

969



File : 2015_217_46255_a8_Module_On_address_8.csy

0.7 T T T T
: : : 8/5/2015 12:50 PM —=—

s b PeaKPower =8.30Watts N

4 oo

CLFrentia)

Yaltage()

Pout _ Vmpp x Impp _ 16.12764 x 0.576642
Pin ExA 928.2x 0,0768

x 100 = 13,04 %

File : 2015_217_46384_as_Module_On_address_8.csv

0.7 T T T T
: : 8/5/2015 12:53 PM =

05 b PeakPower =8.37Watts N D

T S USRS SRR ASUOUOO

Currertiay

Yaltage (W)

_ Pout _ Vmpp x Impp _ 16.251348 x 0.576642
Pin ExA 935.1x 0,0768

n X 100 = 13,04 %

970



Module 3
Date: 5/8/2015 — Noon Measurement

Temperature Ambient: 40 °C

Speed 1
Time PM Panel Temperature °C Efficiency %
12:44 59,5 12,28
12:46 57,1 12,34
12:48 57,2 12,34
12:49 57,1 12,34
12:51 57,1 12,36
12:54 57,6 12,37

Mean Temperature: 57,6 °C

File : 2015_217_45871_a3_Module_On_address_3.csv

0.7 T T T T T T

06

0.4 f

Current(a)

03

02

[

T T T
8/3/2013 12:44 P —=—

05 - R Pl P = 70T WAt N

1] 2 4 5] g 10 12 14
Yaltage ()

_ Pout _ Vmpp x Impp _ 14.643222 x 0.5458196

13 20

n= x 100 =12,28 %

Pin ExA 917.5x0,0709
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File : 2015_217_46013_a3_Module_On_address_3.csv
0.7 T T T T T

T T T
8/5/2015 12:46 PM ——

0.6

05 b e B B S 00 WS

0.3 -

Currentis)

0.2

ol

il i i i i i i i i
u] 2 4 & 2 10 12 14 16 12 20
Yoltage &)

Pout _ Vmpp x Im 14.627 x 0.547103
N= —— = PP T PP _ x 100 = 12,34 %

Pin ExA 914.1 x 0,0709

File : 2015_217_46085_a3_Module_On_address_3.csv
0.7 T T T T T T

T T T
8/5/2015 12:48 P ——

051 : : ‘ i Peak Power =816 \Watts

Current(a)

] i i i i i i i i
u] 2 4 g g 10 12 14 16 18 20
Yaltage (v

Pout _ Vmpp x Impp _ 14.85 x 0.54967
Pin ExA 932.3x 0,0709

n=

x100=12,34 %

File : 2015_217_46156_a3_Module_On_address_3.cav
0.7 T T T T T T

T T T
8/5/2015 12:49 PM ——

U5 frreeeree e Pl Py =S 0 Wt N

04

Current()

03

0.2 -

0l

0 i i i i i i i i
u] 2 4 i} g 10 12 14 16 138 20
Yoltage ()

_ Pout _ Vmpp x Impp _ 14.88289 x 0.55095
Pin ExA 937 x 0,0709

n x 100 =12,34 %

972



07

File : 2015_217_46292_a3_Module_On_Address_3.csv

T T T T T T T T T
: : : : : 8/5/2015 12:51 P —=—

s b

Current(s)

S U SRR AU PROURUUS FOSORRURROE SUSURORSRS SR UEPRUURUE IOURIRPRORE SRRSO

o PeskPower=g1Wats  NC

2 4 5] g 10 12 14 16 18 20
Yoltage(y)

n=—
Pin

0.7

Pout _ Vmpp x Impp _ 14.65868 x 0.55866

x 100 = 12,36 %

ExA 934.4 x 0,0709

File : 2015_217_46441_33_Module_On_Address_3.cav

T T T T T T T T
: : : : : 8/5/2015 12:54 PM ——

06 -

Current{s)

02k

0ifF-

0.3

... Peak Power = 5,10 Waths: ..

2 4 =] =] 10 12 14 16 13 20
Yoltage ()

n= Pout _ Vmpp x Impp _ 14.5195208 x 0.5637995

Pin

x 100 =12,37 %

ExA 933.9x0,0709

973



Module 5

Date: 5/8/2015 — Noon Measurement

Temperature Ambient: 40 °C

Speed 1
Time PM Panel Temperature °C Efficiency %
12:44 63 11,87
12:47 62,6 11,88
12:48 62,6 11,91
12:49 62,5 11,89
12:51 62,2 11,92
12:53 62,2 11,91

Mean Temperature: 62,51 °C

File : 2015_217_45279_a5_Module_On_address_S.csv

0.6 T

Current(s)

Péak Power = 8,48 Watts

T
8/5/2015 12:44 PM —=—

n= Pout _ Vmpp x Impp _ 16.761 x 0.506006

10 15
Yaoltage (V)

Pin ExA

944.4 x 0,0756

974

25

x 100 =11,87 %




0.6

File : 2015_217_46022_a5_Module_On_address_S.csv

Current{A})

T
B/5/2015 12:47 PM ——

Peak Power = 8,29 Watts |
0.2 4

Pout _ Vmpp x Impp _ 16.81573 x 0.49316

Voltage ()

Pin

x 100 =11,88 %

ExA 923 x 0,0756

File : 2015_217_46094_a5_Module_On_Address_S.csv

0.6

0.4 -

Currentis)

T
8/5/2015 12:48 PM ——

Peak Power = 8,30 Watts

n=

Pout _ Vmpp x Impp _ 16.6147 x 0.504722655

Yoltage (W)

Pin

0.6

x100=1191

ExA 931.8 x 0,0756

File : 2015_217_46166_a5_Module_On_Address_S.csv

25

%

Current(a)

Peak Power = 8,41 Watts

T
8/5/2015 12:49 PM ——

n= Pout _ Vmpp x Impp _ 16.63018 x 0.506006

Yoltage v

Pin

x100=11,89 %

ExA 934.9x0,0756

975

25



File : 2015_217_46309_a5S_Module_On_address_S.csv
0.6 T T

T
8/5/2015 1251PM

Peak Power = 8.39 Watts

Current()

Yaoltage (V)

Pout _ Vmpp x Impp _ 16.66111 x 0.503438
Pin ExA 930.4 x 0,0756

n=

x 100 =11,92 %

File : 2015_217_46330_a5_Module_On_address_S.csv

0.6 T T T

T
8/5/2015 12:53 PM —=—

Peak Power = 8,44 Watts

Current{a)

Yaoltage V)

n= Pout _ Vmpp x Impp _ 16.34412 x 0.516281
Pin ExA 937 x 0,0756

x100=1191 %

976



Module 4

Date: 5/8/2015 — Noon Measurement

Temperature Ambient: 40 °C

Speed 2
Time PM Panel Temperature °C Efficiency %
13:02 57,1 1,44
13:03 57,6 1,39
13:05 58,2 14
13:07 58,3 1,39
13:08 58,3 1,4
13:10 59 1,37

Mean Temperature: 58,08 °C

File : 2015_217_46945_a4_Module_On_address_4.csv

0.25 T

Current{a)

‘Peak Power =0.91Watts

T T
8/5/2015 1:02 P ——

n= Pout _ Vmpp x Impp _ 8.72099 x 0.104026

Woltage(v)

Pin ExA

939.4x0,0671

977

x100=1,44%

14 16




File : 2015_217_47015_a4_Module_On_Address_4.cav
0.23 T

T T T T
8/5/2015 1,03 PM ——

0.2

0.15

Currenti)

Peak Power = 0,83 Watfs : :

u] 2 4 B g 10 1z 14 16
Yoltage )

_ Pout _ Vmpp x Impp _ 8.68233 x 0.1014582
" Pin ExA  9389x0,0671

x100=1,39%

File : 2015_217_47155_a4_Module_On_Address_4.csv
0.25 . .

T T T T T
: 8;’5]_2015 1:05PM —=—

0.2

0.15

Current{a)

01
Peak Power = 0,89 Watts

a 2 4 & g8 10 12 14 16
Yoltagedv

_ Pout _ Vmpp x Impp _ 8.66687 x 0.101458
T Pin ExA  9342x0,0671

x100=1,4 %

File : 2015_217_47259_a4_Module_On_Address_4.csv

0.25 T T T T T T T
: : : : 8/5/2015 1:07 PM ——
0.2 B
2 0.15 B
5
© Peak Power = 0.87 Watts
L0 b e i
u] 1 1 1 1 1 1
] 2 4 6 ] 10 12 14 16
Yoltage(v)
Pout _ Vmpp x Impp _ 8.98385 x 0.09632
n=——= = x100=1,39 %

Pin ExA 931.8x0,0671

978



File : 2015_217_47329_z4_Module_On_Address_4.csv
0.23 T T T

T T T T
- 8/5/2015 1:08 PM ——

0.2

0.15

Current(a)

0.1 " Peak Power = 0,88 Watts

D05 e

0 ] ] ] ] ]
u] 2 4 &1 a 10 12 14 16
Yoltageiy)

_ Pout _ Vmpp x Impp _ 8.1334 x 0.10787
" Pin  ExA  9354x0,0671

x100=1,4 %

File : 2015_217_47434_a4_Module_On_Address_4.csy
0.25 T T

T T T T T
: : 8/5/2015 1:10 PM —=—

0.2

Current(a)

Peak Power = 0,86 Watts

0 i i i i i
0 2 4 ] g 10 1z 14 15
Yoltagedv)

n= Pout _ Vmpp x Impp _ 8.481317 x 0.1014582
T Pin | ExA  931.3x0,0671

x100=1,37%

979



Module 8

Date: 5/8/2015 — Noon Measurement

Temperature Ambient: 40 °C

Speed 2

Time PM

Panel Temperature °C

Efficiency %

13:02

48,6

13,11

13:03

48,5

13,09

13:07

48,2

13,11

13:08

48

13,12

13:10

47,8

13,13

13:11

47,8

13,13

Mean Temperature: 48,15 °C

File :

2015_217_46963_a8_Module_On_sddress_S.csv

0.7 ;

Current(a)

T O O SRR PSS

T
8/5/2015 1:02 PR ==

PeskPower =0deWatts N

n= Pout _ Vmpp x Impp _ 16.22815 x 0.583063

Yoltage (V)

Pin ExA

939.4 x 0,0768

980

25

x100=13,11 %




0.7

File : 2015_217_47027_a8_Module_On_Address_8.csv

Current(s)

T T T
8/5/2015 1:03 PM ——
Pesk Power = 9.42 Watts
os b ._
0.4 - ._
i i i

n=

Pout _ Vmpp x Impp _ 16.22815 x 0.5804952

Yoltage (W)

Pin

x 100 = 13,09 %

ExA 937 x0,0768

File : 2015_217_47220_a8_Module_On_address_g2.cav

0.7

05

Current(s)

o1k

0 b

03 b

T T T T

: : 8/5/2015 1:07 PM —e—
Peak Power = 9.41 watts

i i i

n=

Pout _ Vmpp x Impp _ 16.00394 x 0.5882

Yoltage (V)

Pin

07

x 100 =13,11 %

ExA 934.4x 0,0768

File : 2015_217_47284_a8_Module_On_address_2.csv

Current(a)

T T T T
: 8/5/2015 1:08 PM ==

Peak Power = 9.38 Watts

_ Pout _

Yoltage (V)

Vmpp x Impp _ 16.0194 x 0.58563

Pin

x 100 =13,12 %

ExA 930.6 x 0,0768

981

25



File : 2015_217_47413_a8_Module_On_Address_2.csv

0.7 T T T T
: : 8/5/2015 1:10 PM =—e——
—— " N : :
; Peak Power = 9.41 \Watts
T S PP ¥ 4
=
=
i) N N N
= : : :
oz | -
o 1 1 1

Yoltage (W)

Pout _ Vmpp x Impp _ 16.0967 x 0.5843
Pin ExA 932.7 x 0,0768

n=

x 100 = 13,13 %

File : 2015_217 _47477_a8_Module_On_address_8.csv

07 T T T T
- - 8/5/2015 1111 PM —e—
06 - .
05 b Peak Fower =.0.39 Watts . 4
F pal- 4
=
2
3 o
ozt .
01 4
o 1 1 1

Yoltage(y)

Pout _ Vmpp x Im 16.51421 x 0.568936
=2 - TMPPE TP x 100 = 13,13 %

Hin ExA 930.8 x 0,0768

982



Module 3
Date: 5/8/2015 — Noon Measurement

Temperature Ambient: 40 °C

Speed 2
Time PM Panel Temperature °C Efficiency %
13:02 55,9 12,38
13:03 56,1 12,4
13:05 57,1 12,38
13:07 57,1 12,38
13:10 57,1 12,41
13:11 56,9 12,43

Mean Temperature: 56,7 °C

File : 2015_217_46939_33_Module_On_address_3.cav

0.7 T T T T T T T T
: : : : 8/9/2015 1:02 P —=—
06 b : : : B
05k o PeckPower=8.23Wats  N_
DO b b N
=
o} : :
= : : : : : : : :
0.2 - —
0 i i i i i i i i i
1] 2 4 i] =] 10 1z 14 15 18 20
Woltage(vy

n= Pout _ Vmpp x Impp _ 14.70507 x 0.55994
ExA 937.5x 0,0709

Pin

x 100 = 12,38 %

983




File : 2015_217_47010_a3_Module_On_asddress_3.cav
0.7 T T T T T T

T T T
18/5/2015 1:03 PM —=—

oSk PeskPower=B2Swatts N

% USROS SRRSO NS SRR

Current(a)

0 i i i i i i i i
u] 2 4 5] =] 10 12 14 16 15 20

Yoltage (V)

n= Pout _ Vmpp x Impp _ 14.7359 x 0.5599
Pin ExA 938 x 0,0709

x100=12,4 %

File : 2015_217_47153_a2_Module_On_Address_3.cav
0.7 T T T T T T

T T T
§/5/2015 1:05 PM ——

o5k e 'PEaKPDWeT”:;El:JEDWaftS' B

Current(s)

0 i i i i i i i i
u] 2 4 5] g 10 12 14 16 138 20
Yoltage (V)

Pout _ Vmpp x Impp _ 14.9447 x 0.54838
Pin ExA 933.9x0,0709

n=

x 100 =12,38 %

File : 2015_217_47224_a3_Module_On_address_3.csv
0.7 T T T T T T

T T T
8/5/2015 1:07 P —=—

s b Pk Power = 819 Wats ]

Current{s)

03 b b N
0z - i i i i i i i i i .

o i i i i i i i i
u] 2 4 5] g 10 12 14 16 18 20
Yoltage ()

n= Pout _ Vmpp x Impp _ 14.5891 x 0.56123
Pin ExA 932.5x 0,0709

x 100 =12,38 %

984



File : 2015_217_47438_a3_Module_On_Address_3.csv
0.7 T T T T T T

T T T
18/5/2015 1:10 PM —=—

05 e R B e 'F'eak:'F'oWer SRt N

o e N ]

Currentis)

B b N

a i i i i i i i i
u] 2 4 & 8 10 12 14 16 18 20
Yoltage (W)

Pout _ Vmpp x Impp _ 14.91382 x 0.54967
Pin ExA 931.3 x 0,0709

n=

x100=12,41 %

File : 2015_217_47509_a3_Module_On_Address_3.csv
0.7 T T T T T T

T T T
8/3/2015 1:11 PM ——

06 -

o5k AR R B 'Peak'PoWer =E Wty N

Current(a)

0 i i i i i i i i
u] 2 4 i] 2 10 1z 14 16 12 20
Yoltage (W)

_ Pout _ Vmpp x Impp _ 14.93701 x 0.5496
Pin ExA 931.5 x 0,0709

n

x100=12,43 %

985



Module 5

Date: 5/8/2015 — Noon Measurement

Temperature Ambient: 40 °C

Speed 2
Time PM Panel Temperature °C Efficiency %
13:02 62,5 11,87
13:03 62,6 11,86
13:06 63 11,83
13:07 63 11,83
13:08 63,1 11,86
13:10 63,4 11,87

Mean Temperature: 62,93 °C

0.6 T

File : 2015_217_46952_a5_Module_On_Address_S.csv

05 s

Current{a)
o
[}
T

02 b

Peak Power = 5,43 Watts

T
8/5/2015 1:02 PM —=—

n

_ Pout _ Vmpp x Impp _ 16.491022 x 0.511144

Woltage ()

Pin ExA

938.7 x 0,0756

986

25

x100=11,87%




06

File : 2015_217_47025_a5_Module_On_address_S.cav

s -

Current()

0z k-

03

T T T T
: B/5/2015 103 PM —=—
Peak Power = 8,40 Watts
i i i

= Pout _ Vmpp x Impp _ 16.4291 x 0.51114

Yoltage ()

Pin

0.6

x 100 = 11,86 %

ExA 936.3 x0,0756

File : 2015_217_47168_a5_Module_On_address_S.csv

25

Current(a)

T
8/5/2015 1:06 PM ——=—

Peak Power = 8.34 Watls

Pout _ Vmpp x Impp _ 16.64564 x 0.5008

valtage(v)

n=—
Pin

0.6

x 100 =11,83 %

ExA 932.3x0,0756

File : 2015_217_47240_a5_Module_On_Address_S.csv

25

Current(a)

T
8/5/2015 1:07 PM —=—

Peak Power = 5,35 Watts

n= Pout _ Vmpp x Impp _ 16.32866 x 0.511144

Yoltage(v)

Pin

x100=11,83 %

ExA 933.7x 0,0756

987

25



0.6

File : 2015_217_47312_a5_Module_On_address_S.csv

Current(a)
o
(]
T

T T T
; 8/5/2015 1:08 PM —e—
Peak Power = 8.39 \Watts
0 i i

Pout _ Vmpp x Impp _ 16.69976 x 0.502154

10 15
Yoltage (V)

25

n=—
Pin

0.6

x 100 = 11,86 %

935.4 x 0,0756

File : 2015_217_47455_a5_Module_On_address_S.csv

Current(s)
[}
[}
T

T
8/5/2015 1:10PM ==

Peak Power = 8.36 Watls

n= Pout _ Vmpp x Impp _ 16.653 x 0.502154

10 15
Yaoltage (V)

25

Pin

x100=11,87%

931.5x0,0756

988



Module 4
Date: 5/8/2015 — Noon Measurement

Temperature Ambient: 40 °C

Speed 3
Time PM Panel Temperature °C Efficiency %
13:20 53,7 1,48
13:21 55,8 1,43
13:22 54,5 1,41
13:24 53,6 1,52
13:26 52,9 1,54
13:27 52,3 1,52

Mean Temperature: 53,8 °C

File : 2015_217_42027_a4_Module_On_Address_4.csv
0.25 T T

T T
8/5/2015 1:20 PM ——

Current(s)

. Peak Power = 0,92 Watts

Yoltage (W)

n= Pout _ Vmpp x Impp _ 8.85242 x 0.104026

=— x 100 =1,48 %

Pin ExA 926.1 x 0,0671

989




File : 2015_217_42062_a4_Module_On_asddress_4.cov
0.zs T

T T T T T T
: : : 8/5/2015 1:21 PM —+—

0.2

0.15

Current(a)

Peak Power: = 0,89 \Watts

L5 e

u] 2 4 5] g 10 12 14
Yoltage ()

(= Pout _ Vmpp x Impp _ 8.744184 x 0.101458
Pin ExA 923.2 x 0,0671

x100=1,43%

File : 2015_217_42132_a4_Module_On_Address_4.cav
0.5 .

T T
8/5/2015 1:22 PM —=—

Current(a)

0 2 4 5} 8 10 12 14 16
Yoltage )

n= Pout _ Vmpp x Impp _ 8.72872 x 0.1001739
Pin ExA 917.2 x 0,0671

x100=1,41%

File : 2015_217_48271_a4_Module_On_aAddress_4.cev

0.25 T T T T T

T T
8/5/2015 1:24 P —e—

0.2

0.15

Current(a)

. Peak Power = 0.94 \iatts

a i i i i i i
u] 2 4 5] g 1 12 14 16
voltage)

n= Pout _ Vmpp x Impp _ 9.25445 x 0.101458
Pin ExA 919.1 x 0,0671

x100=1,52 %

990




File : 2015_217_48376_a4_Module_On_Address_4.csv

0.23 T T T T T T T
: : : : : 8/5/2015 1126 PM —=—

0.2

0.15

Current(a)

0.1 - Peak Power = 0,93 Watks

0 i i i i i

u] 2 4 5] g 10 12 14
Yoltage(v)

n= Pout _ Vmpp x Impp _ 9.5095 x 0.10017

= X100 =1,54 %

Pin ExA 915.8 x 0,0671

File : 2015_217_42446_z4_Module_On_Address_4.csv

0.23 T T T T T

T T
8/5/2015 1:27 PM ——

0.2

0.15

Current(a)

0.1 " Pask Power = 0,04 Watts

0 i i i i i

u] 2 4 5] g 10 12 14
Yoltage (W)

n= Pout _ Vmpp x Impp _ 8.922 x 0.10531108
Pin ExA 918.7 x 0,0671

x100=1,52 %

991



Module 8

Date: 5/8/2015 — Noon Measurement

Temperature Ambient: 40 °C

Speed 3

Time PM

Panel Temperature °C

Efficiency %

13:20

47,5

13,14

13:23

47,8

13,09

13:24

48

13,07

13:25

48

13,07

13:27

48,1

13,04

13:28

48,1

13,04

Mean Temperature: 47,91 °C

File : 2015_217_48056_a2_Module_On_Address_2.csv

0.7 T

o5k

Current(a)

T
8/5/2015 120 PM —=—

C.. PeakPower =932 Wals N

T 0 OO SRR, SO S

n= Pout _ Vmpp x Impp _ 16.3441 x 0.57022

10
Yoltage(v)

15

Pin ExA

923.4x0,0768

20

25

x100=13,14 %

992




File : 2015_217_48185_a8_Module_On_address_8.csv
0.7 T T

T
8/5/2015 1:23 PM ——

06 B

05 b Pk Power = 838 Watls N\,

Current(a)

0.3

0.1

Voltagedv)

Pout _ Vmpp x Impp _ 16.0889 x 0.571505
Pin ExA 913.7 x 0,0768

x 100 = 13,09 %

File : 2015_217_48249_a8_Module_On_Address_B.csv
07

T
8/5/2015 1:24 PM —=—

05 b Paak Power = 9,24 Watts %

03

Current(s)

02 b s

QL

Woltage (V)

Pout Vm xIm 16.5064 x 0.55994
n= = PP Y PP x 100 = 13,07 %

Pin ExA 920.1x0,0768

File : 2015_217_48314_a3_Module_On_address_S.csv
0.7 T T T

T
B/5/2015 1:25 PM =

g b

0 b Peak Power = 9.20 Watts

Oud ereen et eerman s eeee s e N ]

Currentia)

D2 | I ——— AR — ]

01 -

Voltage(v)

n= Pout _ Vmpp x Impp _ 16.20496 x 0.5676524
Pin ExA 916 x 0,0768

x 100 = 13,07 %

993



0.7

File : 2015_217_48443_a8_Module_On_sddress_8.csv

Current(a)

T
8/5/2015 1:27 PM —=—

S SN SRR STOUNE SOOI

I ..Peal:c.PDwer .:.Q.EHWafts.. R, WS B

n= Pout _ Vmpp x Impp _ 16.174036 x 0.5689

10
Woltage(y)

Pin

0.7

ExA

918.4 x 0,0768

15

X 100

20

=13,04 %

File @ 2015_217_42507_a2_Module_On_sddress_2.csv

25

Current{s)

T
8/5/2015 1:28 PM —=—

. Poak Power. = 023 MWEEE . N

10
Woltage )

15

n= Pout _ Vmpp x Impp _ 16.405977 x 0.562515

Pin

ExA

921.1x 0,0768

x 100

994

20

=13,04 %

23



Module 3
Date: 5/8/2015 — Noon Measurement

Temperature Ambient: 40 °C

Speed 3
Time PM Panel Temperature °C Efficiency %
13:20 52,4 12,4
13:21 53,1 12,43
13:22 53,2 12,43
13:24 52,9 12,37
13:26 52,7 12,38
13:27 52 12,4

Mean Temperature: 52,71 °C

File : 2015_217_48007_a3_Module_On_address_3.csv
0.7 T T T T T T T T
: : : : : 8/5/2015 120 PM —=—

0.6 g -

05 b S Poak Power SBIIE WAt N T
—
A ) N
=
=
z

0.2~ p

01 k- N

o i i i i i i i
u] 2 4 5] g 10 12 14 16 18 20
Yaltage ()

n= Pout _ Vmpp x Impp _ 14.944747 x 0.545819

Pin

ExA

927.5x 0,0709

995

x100=12,4 %




File ; 2015_217_48079_a3_Module_On_sddress_3.cav
0.7 T T T T T T

T T T
18/5/2015 1:21 PM —=—

0.6 i S

o5k R e PEak;PUWEr‘ =B A Watts NG

% USROS SUROURIOS SR YN SRR

Current(a)

0 i i i i i i i i
u] 2 4 5] g 10 12 14 16 138 20
Yoltage (V)

Pout _ Vmpp x Impp _ 14.81331 x 0.549672
Pin ExA 923.7 x 0,0709

n= x100=12,43 %

File : 2015_217_48150_a=2_Module_On_Address_3.cav
0.7 T T T T T T

T T T
§/5/2015 1:22 PM ——

0.6

as ko g B et N

Current(s)

0 i i i i i i i i
u] 2 4 5] g 10 12 14 16 138 20
Yoltage (V)

Pout _ Vmpp x Impp _ 14.8906 x 0.54325
Pin ExA 918 x 0,0709

n=

x 100 =12,43 %

File : 2015_217_48292_a3_Module_On_Address_3.csv
0.7 T T T T T T

T T T
18/5/2015 1:24 PM —=—

0.6

05 e e P P = B 07 WA N

% U 0 s O USROS SRS S NS SR

Current(a)

0 i i i i i i i i
u] 2 4 5] g 10 12 14 16 138 20
Yoltage(v)

n= Pout _ Vmpp x Impp _ 14.75146 x 0.547103
Pin ExA 920.1 x 0,0709

x 100 =12,37 %

996



0.7

File @ 2015_217_42364_a2_Module_On_sddress_3.csv

0.6

T T T T T T T
: - '8/5/2015 1:26 P —=—

Current{s)

O O S O PO SRS S

Qbbb h o N

‘Peak Power =8.03 Watts

_ Pout
n=

_ Vmpp x Impp _ 14.89062 x 0.5393982

=} 2 10 12 14 16 15 20

Woltage )

Pin

0.7

ExA

x 100 = 12,38 %

914.9 x 0,0709

File : 2015_217_484325_33_Module_On_aAddress_Z.cev

T T T T T T T
: : '8/5/2015 1:27 PM —=—

0.6

CLrremtda

T 0 OO O SRS SOOI

S pgacPower =BT WAt NG

5] g 10 12 14 16 18 20

Woltage(y

n= Pout _ Vmpp x Impp _ 14.82104 x 0.544535

Pin

ExA

x100=12,4%

918 x 0,0709

997



Module 5

Date: 5/8/2015 — Noon Measurement

Temperature Ambient: 40 °C

Speed 3
Time PM Panel Temperature °C Efficiency %

13:20 61 11,92
13:21 61 11,91
13:22 60,9 11,89
13:25 59,9 11,96
13:26 59,8 11,94
13:27 59,2 12

Mean Temperature: 60,3 °C

File

2015_217_48028_as_Module_On_address_S.csv

0.6 :

Peak Power = 8,34 \Watts

Current{s)

T
8/5/2015 1:20 PM —=—

n= Pout _ Vmpp x Impp _ 16.8698 x 0.494448

Yoltage &)

Pin ExA

925.1x 0,0756

998

25

x100=11,92 %




File : 2015_217_48100_a5_Module_On_Address_S.csv

0.6 T T T
: 8/5/2015 1:21 PM —=—
: Paak Power = 8,27 \Watts
z
B 0.3 por ._
01k 4
D 1 | 1
o =1 10 13 20 23
Yoltage ()
Pout _ Vmpp x Impp _ 16.684305 x 0.4957326
n=——= = x 100 =11,91 %
Pin ExA 918.4 x 0,0756
File : 2015_217_48172_35_Module_On_Address_S.cav
0.6 T T T
: 8/5/2015 1:22 PM ——
0.5 - : —
: Peak Fower = 8.22 Watts
z
B 0.3 pore ._
5
= H
] 1 | 1
u} 51 10 13 20 23
Yoltage ()
_ Pout _ Vmpp x Impp _ 16.5915 x 0.4957326 _
n=——= = x 100 = 11,89 %
Pin ExA 914.4 x 0,0756
File : 2015_217_48315_a5_Module_On_address_S.csv
0.6 T T T
: : 8/5/2015 1:25 P —=—
Peak Power = £.28 \atts
z :
3
0.2 .
o 1 I |
u} 51 10 15 20 25

n= Pout _ Vmpp x Impp _ 16.916246 x 0.48931124

Voltage (W)

Pin

x 100 = 11,96 %

ExA 915.3 x 0,0756

999



06

File : 2015_217_48387_a5_Module_On_Address_S.csv

T
8/5/2015 1:26 PM —=—

Peak Power = 8,27 Watts
04 : : =
=
b= : : :
5
=]
0.2 1

Pout _

Yoltage )

Vmpp x Impp _ 16.54514 x 0.49958

n=—
Pin

0.6

x 100 = 11,94 %

ExA 915.8 x 0,0756

File : 2015_217_48459_35_Module_On_Address_S.csv

T T T T
: : 8/5/2015 1:27 PM —=—

: Peak Power = 8,34 Watts

Current(a)
[
[in}
T

_ Pout _

Woltage(v)

Vmpp x Impp _ 16.90078 x 0.493164

Pin

x100=12 %

ExA 919.1 x 0,0756

1000



Module 4

Date: 5/8/2015 — Afternoon Measurement

Temperature Ambient: 39 °C

Fan OFF

Time PM

Panel Temperature °C

Efficiency %

16:17

48,3

1,78

16:19

46,5

1,81

16:22

44,9

1,88

16:23

45

1,89

16:26

46,2

1,88

16:27

45,7

1,87

Mean Temperature: 46,1 °C

File : 2015_217_58652_a4_Module_On_sddress_4.cav

0.16 T T

008 e ;

Current(s)

=3 U OO S0 O FOORSOR S SOURREOE SOSORORO SORRONN 5.c MS

Fieak Power = 0.67 Watts : :

T T
: : : B/5/2015 4117 PM ——
14 e M,

n

5] g
Yoltage (W)

10

_ Pout _ Vmpp x Impp _ 8.504512 x 0.0783411

Pin ExA

558.2x0,0671

12

14 16

x100=1,78 %

1001




File : 2015_217_52763_a4_Module_On_Address_4.csv

0.18 T T T T T T T
: : : 8,’5,-’_2015 4:19P_|V| ——
0.14 i
0.1z B
0.1 B
—~
=z
B 008 [ g J
é : Paak Power = 0.67 Watts:
PP -
004 o 4
0.02 - A
] i i i i i

1] 2 4 il g hin} 12 14 16
Woltage (V)

Pout _ Vmpp x Impp _ 8.44266 x 0.079625
Pin ExA 550.8 x 0,0671

x100=1,81%

File : 2015_217_58937_a4_Module_On_Address_4.csv
0.16

T T T T T T
: : : 8/5/2015 4:22 FM ——
0.14 ]
Bz b 4
—
E DB e eb e I .
a | Peak Power = 0,69 Watts
0.06 + H ' —
004 - .
02 beeoeeeem b 4
0 i i i i i

1] 2 4 il g hin} 12 14 i}
Yoltage ()

Pout Vm xIm 8.57409 x 0.080909
n= 2% = PP X PP x 100 = 1,88 %

Pin ExA 545.3 x 0,0671

File : 2015_217_52990_a4_Module_On_address_4.cav

0.16 T T T T T T T

; : : : 8/5/2015 4:23 PM —=—
0.14
0.12
0.1

nog k- L

Currentia)

Peak Power = 0,63 Watts

0 i i i i i
u] 2 4 5] g 10 12 14
Yoltage )

_ Pout _ Vmpp x Impp _ 8.5045 x 0.080909
Pin ExA 543.6 x 0,0671

n x 100 =1,89 %

1002

16



File : 2015_217_59182_a4_Module_On_address_4.csy

0.16 T T T T T T T
1 : : : : : 8/5/2015 4:26 PM —=—

0.1z B
.. o1 B
=
R T e Y P PR PPRPTN .
t N N N N
a : ‘Peak Power = 0.67 Watts :

0 i i i i i

u] 2 4 il 3 10 12 14 16
Yoltagev)

n= Pout _ Vmpp x Impp _ 8.7828 x 0.0757726
Pin ExA 531.2x 0,0671

x 100 =1,88 %

File : 2015_217_59251_a4_Module_On_Address_4.csv

0.16 T T T T T T T
: : : : B/5/2015 4:27 P ——
0.14 P
0.1z -
0.1 _
—
&£
= : : : :
@ D08 b |
3 : Peak Power = 0.66 Watts
= S _
0.02 — a
0 i i i i i

] 2 4 =] 3 10 12 14 16
Woltage ()

n= Pout _ Vmpp x Impp _ 9.2931 x 0.07063
Pin ExA 526 x 0,0671

x100=1,87 %

1003



Module 8

Date: 5/8/2015 — Afternoon Measurement

Temperature Ambient: 39 °C

Fan OFF
Time PM Panel Temperature °C Efficiency %
16:17 46,6 3,63
16:20 46,5 3,55
16:22 46,2 3,48
16:23 46,4 3,42
16:26 46,7 3,38
16:27 46,5 3,42

Mean Temperature: 46,48 °C

File : 2015_217_52664_a8_Module_On_address_S.cav

0.1z T T T T
: : 8/5/2015 4117 PM —=—
= : : :
@ T, = S S AP 5 HO |
5 N
o : : : :
0 i i 1 4
a 5 10 15 20 25

Yoltage ()

n= Pout _ Vmpp x Impp _ 18.34655 x 0.084762
Pin ExA

x 100 = 3,63 %

558.9x0,0768

1004




01

File : 2015_217_58253_a8_Module_On_aAddress_8.csv

[ e

Current{A)

02 eeeem e i

T T T T
: : 8/5/2015 4:20 PM —=—

Pout

Yoltage ()

_ Vmpp x Impp _ 19.305242 x 0.077056

Pin

0.1

X 100 = 3,55 %

ExA 546.2 x 0,0768

File : 2015_217_52922_a2_Module_On_address_2.cav

0.09

Current(a)

O O SNSRI USSR

T
8/5/2015 4:22 PM ——

Pout

Waltage )

_ Vmpp x Impp _ 19.28204 x 0.0757726

Pin

0.1

X 100 = 3,48 %

ExA 546 x 0,0768

File : 2015_217_58926_a8_Module_On_Address_8.csv

Current(s)

T T T T
: : 8/5/2015 4:23 PM —=—
007 o J e PDWBI’: Larwaie J
0 i i i

_ Pout

_ Vmpp x Impp _ 19.16607 x 0.074488

Yoltage (W)

Pin

x100=3,42%

ExA 544.1x0,0768

1005



Current(s)

n=

Current(s)

File : 2015_217_59180_a2_Module_On_Address_B.csv

0.1 T T T T
: : 8/5/2015 4:26 PM ——

Peak Power = 1.38 Watts '

Yoltage

Pout _ Vmpp x Impp _ 18.880016 x 0.073204
Pin ExA 531.2x0,0768

X 100 = 3,38 %

File : 2015_217_59244_a8_Module_On_address_B.csv

25

0.1 T T T T
: : 8/5/2015 4:27 PM —=—

Peak Power = 1.38 Watts

Yaoltage (W)

Pout Vm xIm 18.8568 x 0.073204
= PP XTPP x 100 = 3.42 %

Pin ExA 525.5x0,0768

1006

25



Module 3

Date: 5/8/2015 — Afternoon Measurement

Temperature Ambient: 39 °C

Fan OFF

Time PM

Panel Temperature °C

Efficiency %

16:17

49,6

11,81

16:22

48,5

11,86

16:23

48,6

11,8

16:26

48,8

11,74

16:27

48,6

11,75

16:28

48,5

11,7

Mean Temperature: 48,76 °C

0,33 T

File ; 2015 _217_58677_a3_Module_On_address_3.csv

Currentia)

Peak Power = 4,68 WWatts

T T T
8/5/2015 4:17 PM ——

n= Pout _ Vmpp x Impp _ 15.16895 x 0.308227

=] g 10 12 14
Woltage )

Pin ExA

558.6 x 0,0709

1007

x 100 =11,81 %




0.35

File : 2015_217_52962_a3_Module_On_address_3.csv

oo PO UOTSUNUN VOO YSOROIOIOOE RPN

Current(a)

Peak Power =

T T T
8/5/2015 4:22 PM —=—

4,39 Watts ;

Pout

2 4 5] g 10 12
Yoltage ()

_ Vmpp x Impp _ 15.59418 x 0.2941004

14 16 15 20

Pin

0.35

ExA 545.8 x 0,0709

x 100 = 11,86 %

File : 2015_217_59034_a3_Module_On_Address_3.csv

0.25 koo bbb

Currentia)

Peak Power = 4.51 Watts ;

T T T
8/5/2015 4:23 PM ——

Pout

2 4 4] 2 10 12
Waltage V)

_ Vmpp x Impp _ 15.41636 x 0.292816

Pin

0.35

ExA 539.1 x0,0709

14 16 18 20

x100=11,8%

File : 2015_217_59176_a3_Module_On_address_3.cav

s b

Current(a)

... PoakPower =4

015 -

A3 viEts

T T T
8/5/2015 4:26 P —e—

_ Pout

_ Vmpp x Impp _ 15.54006 x 0.28511

2 4 4] g 10 1z
Yoltage vy

Pin

ExA 531.9x0,0709

14 16 15 20

x 100 =11,74 %

1008



0.35

File : 2015_217_59247_a3_Module_On_address_3.cov

025 b

Current{s)

S O S L O RO SRS S

T T T
8/5/2015 4:27 P —=—

. PAak Powst =420 Waths. M.

Qa5 b E N

g 10

Yaoltage )

Pout _ Vmpp x Impp _ 15.5555 x 0.2812576

12 14 16

n=—
Pin

ExA

525.5x 0,0709

File : 2015_217_59219_a3_Module_On_address_3.csv

15

x100=11,75%

20

pa o

095 b

Current(s)

= RS S O SO SRR SO SHRNON SSRRRS SRRSO SR

T T T
8/5/2015 4:28 PM —=—

. PeskPower=433Wats N

a 10
Woltage )

n= Pout _ Vmpp x Impp _ 15.5323 x 0.2786

Pin

ExA

521.9x0,0709

12 14 16

x100=11,7%

1009

12

20



Module 5

Date: 5/8/2015 — Afternoon Measurement

Temperature Ambient: 39 °C

Fan OFF

Time PM

Panel Temperature °C

Efficiency %

16:17

48,7

11,65

16:19

48,5

11,64

16:26

47,6

11,61

16:27

47,4

11,6

16:28

47,5

11,51

16:31

46,6

11,56

Mean Temperature: 47,71 °C

0.35

File : 2015_217_58675_a5_Module_On_Address_S.csv

Current()

T
8/5/2015_ 4:17 Pl —=—

_PeskPower =4.93Watts N

e SRS SOOI, ¥ SO

A5 b R

Yoltage (W)

n= Pout _ Vmpp x Impp _ 17.1327248 x 0.28767904

20

Pin ExA 559.4 x0,0756

1010

x 100 =

25

11,65 %




0,33

File : 2015_217_58747_a5_Module_On_address_5.csv

0,15 -

Currentis)

s -':Peak-Pewer =-4.ElEf:Watts-- M

T
8/5/2015 4:19 PM —=—

Pout _ Vmpp x Impp _ 17.4497 x 0.2786

hin} 15
Yoltage

n=—
Pin

ExA 552.2x0,0756

File : 2015_217_59178_a5_Module_On_Address_S.csv

20

X100 =11,64 %

25

03 ga

Current(s)

I O SRRSO SNEOOS . S

Peak Power = 4.65? Watts

T
8/5/2015 4:26 P —=—

n=

Pout _ Vmpp x Impp _ 17.65072 x 0.26456

10 15
Voltage (W)

Pin

531.9x0,0756

x100=11,61%

File : 2015_217_59249_a5_Module_On_Address_S.cav

25

0.2

Current(a)
o
=
(i)
T

T
M ; 8/5/2015 4:27 P —=—

10 15
Yoltage ()

n= Pout _ Vmpp x Impp _ 17.588876 x 0.2619934

Pin

525.7x0,0756

1011

25

x100=11,6%



n= Pout _ Vmpp x Impp _

Current{a)
]
H
o
T

n

File :
0.3 T

2015_217_59321_a5_Module_On_address_S.csv

'Peak Powar = 4.54 Watts

Currentia)

T T
8/5/2015 4:28 PM —=—

10

15 25

Yaltage

17.5966 x 0.25814

Pin ExA

521.7 x 0,0756

x 100 =11,51 %

File : 2015_217_59464_a5_Module_On_Address_S.csv

0.3 |

T T
: 8/5/2015 4:31 PM —=—

_ Pout _ Vmpp x Impp _

10

15

Yoltage (W)

17.5424 x 0.256856

Pin ExA

516 x 0,0756

X 100 = 11,56 %

1012

25



Module 4
Date: 5/8/2015 — Afternoon Measurement

Temperature Ambient: 39 °C

Speed 1
Time PM Panel Temperature °C Efficiency %
16:38 43,6 1,93
16:40 43,4 1,97
16:41 42,9 1,96
16:42 42,7 1,97
16:45 42,7 1,97
16:47 42,8 1,96

Mean Temperature: 43,01 °C

File : 2015_217_52292_34_Module_On_address_g.cov

0.16 T T T T T T T
: : : : 8/5/2015 4:38 PM ——
014 b
012 B
—
& ;
B 008 [ T -
g : Feak Power = 064 Watts :
0 i i i i i
u] 2 4 =] =] 10 12 14 15

Yoltage v

n= Pout _ Vmpp x Impp _ 8.45812 x 0.0757726
Pin ExA 492.1x0,0671

x100=1,93 %

1013




0.16

File : 2015_217_600327 _a4_Module_On_asddress_4.cav

0.14

012

01

Current(a)

D06 i

Peak Power = 0,64 Watts |

T T T
8/5/2015 4140 PM ——

02 o

Pout

_ Vmpp x Impp _ 893746 x 0.07191976

6 8
Yaoltage )

10 12 14

Pin

0.16

ExA

482.3 x 0,0671

X100 =1,97 %

File : 2015_217_60107 _a4_Module_On_asddress_4.cav

16

0.14

012

01

Current(s)

. Pesk Power = 063 Watts TSy

T T
8/5/2015 4141 PM —=—

Pout

_ Vmpp x Impp _ 7.715911x 0.08219401

il g
Yoltage )

10 12 14

Pin

0.16

ExA

477.6 x 0,0671

x 100 =1,96 %

File : 2015_217_60177_a4_Module_On_Address_4.csy

16

0.1 oo

D2 bt

Current(a)

Peal:< Power = D.63 Watta: :

T T
8/5/2015 4:42 PM ——

n= Pout _ Vmpp x Impp _ 8.51997 x 0.074488

4 =} g
Yaoltage(v)

Pin

ExA

475.7 x 0,0671

10 12 14

x100=1,97 %

1014

16



File : 2015_217_60334_a4_Module_On_address_4.csv

CLFrentia)
[}
=
o
T

T T
B/5/2015 4:45 PM —e—

. Peak Power: = 0.62 Watks Ty

n

_ Pout _ Vmpp x Impp _ 8.65914 x 0.07191976

2 4 G 2 10 12 14
Yoltage vy

Pin

0.14

X100 =1,97 %

ExA 468.5x 0,0671

File : 2015_217_60428_a4_Module_On_Address_4.cov

16

0,12 e

Current{a)

0.06 Lo

T T
8/5/2015 447 P —=—

Peak Power = 0.61 \Watts! : : :

2 4 =] =] 10 12 14
Yoltage )

n= Pout _ Vmpp x Impp _ 8.39627 x 0.07320405

Pin

X 100 =1,96 %

ExA 462.8 x 0,0671

1015

16



Module 8

Date: 5/8/2015 — Afternoon Measurement

Temperature Ambient: 39 °C

Speed 1

Time PM

Panel Temperature °C

Efficiency %

16:39

44,2

3,43

16:40

44,1

3,43

16:42

43,7

3,42

16:43

43,5

3,48

16:46

42,8

3,46

16:47

43,1

3,46

Mean Temperature: 43,56 °C

File : 2015_217_52952_32_Module_On_Address_S.cav

0.09

D08 [

Currentiah

ey SO R SS OO EOROSRE USSR RSOOSSOE SOSRTRSRRORTE JOOUROTRRONS

T
8/5/2015 4:30 PM —=—

PR -PeakPaweﬁ:-l.QQ-Watts-- . i

n= Pout _ Vmpp x Impp _ 19.34389 x 0.066782

10 15
Yoltage V)

Pin ExA

489.7 x 0,0768

1016

20 25

x 100 = 3,43 %




Current{A)

Current(a)

Current(s)

File : 2015_217_A0017_a8_Module_On_asddress_8.csv
0.09 T T

T
8;’5,.-"2015_ 4140 P ==

0.02 - 1

Yoltage ()

Pout _ Vmpp x Impp _ 19.31297 x 0.065498
Pin ExA 481.9 x 0,0768

x 100 = 3,43 %

File : 2015_217_60146_a8_Module_On_Address_8.csv
0.09 T T T

T
8/5/2015 4:42 PM —=—

0.0z

0oe . - -Peak-Pawer-%-l;EﬁWatts- R B .

004 :
0.0z :

Yoltage ()

Pout _ Vmpp x Impp _ 18.9186726 x 0.0667826
Pin ExA 478.8x0,0768

X 100 = 3,42 %

File : 2015_217_A0210_a8_Module_On_address_2.csv
0.09 T T

T
8/5/2015 4:43 PM —e—
0.08

. R 'PE!&Ik'PDWE!F'%'l:E? Wiatts - e

0.0z - b

Yoltage ()

Pout _ Vmpp x Impp _ 18.94186 x 0.0667826
Pin ExA 475.2x0,0768

x 100 = 3,48 %

1017



File : 2015_217_A0403_a8_Module_On_address_2.csv
0.09 T T

T
8/5/2015_ 4:46 Pl ==

L - Peak PDWE!I"={1'.24 Wlaths o i

Current(a)

DU e b

Yoltage ()

Pout _ Vmpp x Impp _ 18.5707 x 0.0667826
Pin ExA 465.7 x 0,0768

x 100 = 3,46 %

File : 2015_217_f04628_a8_Module_On_sddress_2.cav
0.08 T T T

T
: _ 8/5/2015 4:47 PM —=—

Current(s)

Yoltage (W)

n= Pout _ Vmpp x Impp _ 19.104225 x 0.06421407
Pin ExA 462.1x0,0768

X 100 = 3,46 %

1018



Module 3

Date: 5/8/2015 — Afternoon Measurement

Temperature Ambient: 39 °C

Speed 1
Time PM Panel Temperature °C Efficiency %
16:40 43,4 11,58
16:41 43,3 11,64
16:42 43,1 11,62
16:45 42,5 11,54
16:46 42,4 11,47
16:47 42,3 11,46

Mean Temperature: 42,83 °C

File : 2015_217_A0031_a3_Module_On_address_3.csv

0.3 T T

Current(a)

ol

Peak Power = 3.96 Watts

T T T
8/5/2015 4:40 P —=—

g 10
Woltaged)

12 14

n= Pout _ Vmpp x Impp _ 15.6637 x 0.2530034

Pin ExA

482.1x 0,0709

1019

x 100 = 11,58 %




File : 2015_217_60102_a3_Module_On_address_3.cav
0z T T T T T

T T T
B/5/2015 4:41 P ——

: : : Peak Power = 3.04 Watts :

Current()

0 i i i i i i i
0 2 4 5] g 10 12 14 16 138 20
Yoltage ()

n= Pout _ Vmpp x Impp _ 15.72561x 0.2504349
Pin ExA 477.3 x0,0709

x 100 = 11,64 %

File : 2015_217_60174_a3_Module_On_address_3.csv
0.3 T T T T T

T T T
8/5/2015 4:42 P ——

Peak Power = 3,92 Watts
0.2 oo R

Current{d)

0 i i i i i i i
] 2 4 =] 2 10 12 14 16 12 20
Yaoltage ()

n= Pout _ Vmpp x Impp _ 15.5787 x 0.25171917
Pin ExA 475.7 x 0,0709

x 100 = 11,62 %

File : 2015_217_60216_a3_Module_On_address_3.csv
0.3 T T T T T

T T T
8/5/2015 4:45 P ——

Peak Powar = 3.81 Watts

0.15 [ : ; : ‘ ; : ; L 4

Current(a)

q i i i i i i i
u] 2 4 5] g 10 1z 14 16 18 20
Woltage vy

n= Pout _ Vmpp x Impp _ 15.702421 x 0.242729
Pin ExA 465.7 x 0,0709

x 100 = 11,54 %

1020



File : 2015_217_60385_a3_Module_0On_address_3.csv
0.3 T T T T T T

Current(a)

01 oo b

0 i i i i i i i

T T T
8/5/2015 4:46 PM ——

EPeak Po\n\%er = S.BQ \atts

u] 2 4 5] =] 10 12 14 16 15 20

Yoltage ()

n= Pout _ Vmpp x Impp _ 15.9884 x 0.23759207
Pin ExA 467.3x0,0709

File : 2015_217_60459_a3_Module_On_Address_3.csv

x100=11,47 %

0.3 T T T T T T

: : : Piak Power = 3.76 Watts

Current(a)

0 i i i i i i i

T T T
8/5/2015 4:47 PM —=—

u] 2 4 5] g 10 12 14
Yoltage(v)

n= Pout _ Vmpp x Impp _ 15.59418 x 0.2414449
Pin ExA 462.6 x 0,0709

x 100 =

1021

16 15 20

11,46 %



Module 5

Date: 5/8/2015 — Afternoon Measurement

Temperature Ambient: 39 °C

Speed 1

Time PM

Panel Temperature °C Efficiency %

16:38

46,2 11,38

16:40

45,6 11,31

16:41

45,3 11,39

16:43

44,9 11,36

16:45

45 11,25

16:46

44,8 11,26

Mean Temperature: 45,3 °C

File : 2015_217_59295_35_Module_On_address_S.csv

0.3 T

T
8/5/2015 4:38 PM —=—

Current(a)

Peak Power = 4,22 \Watts

10 15 20 23
Woltage ()

17.40332 x 0.24272

n= Pout _ Vmpp x Impp _

Pin ExA

x100=11,38 %

490.5x 0,0756

1022




0.3

File : 2015_217_60038_s5_Module_On_Address_S.cav

T T T T
8/5/2015 4:40 PM ——

0.25 -

Current{a)

O S USRS SRS SR S, SR

[Peak Power = 4,11 Watts :

_ Pout

Yoltage )

_ Vmpp x Impp _ 17.48063x 0.2350235

Pin

0.2

x100=11,31%

ExA 480.4 x 0,0756

File : 2015_217_60110_a5_Module_On_Address_5.csv

Current(a)

T T T T
B/5/2015 4:41 PM ——
Peak Power = 4,12 \Watts :
T = O S SO R, SR
Dl— ]
0.0s .
0 i i i

_ Pout

Yoltage®

_ Vmpp xImpp _ 17.41878 x 0.236307

Pin

0.3

x100=11,39 %

ExA 478.1x0,0756

File : 2015_217_A0182_a5_Module_On_address_S.csv

T
8/5/2015 4:43 PM ——

Currentis)

GPeskPower =4mBwatts N

Yoltage )

n= Pout _ Vmpp x Impp _ 17.364666 x 0.2350235

Pin

x 100 =11,36 %

ExA 475x 0,0756

1023



0.3

File

2 2015_217_A0325_a5_Module_On_Address_S.csv

0.25

Currertia)
o
=
o
T

.. Peak Power = 3,96 atts

T
8/5/2015 4145 PM —=—

10
Woltage )

15

(= Pout _ Vmpp x Impp _ 173182 x 0.2286021

Pin

0.3

ExA

465.4 x0,0756

x 100

20

=11,25%

File ; 2015_217_60397_a5_Module_On_address_S.csv

23

T T T T
: : B/5/2015 4:46 PM ——
0.25 ' .
az b Peak Power = 3.07 Watts 4
= : : :
= H H H q
T = e T ey
=
)
o i i i

n= Pout _ Vmpp x Impp _ 17.37239 x 0.2286021

10
Yoltage )

15

Pin

ExA

466.1 x 0,0756

X 100

1024

20

=11,26 %

25



Module 4

Date: 5/8/2015 — Afternoon Measurement

Temperature Ambient: 39 °C

Speed 2

Time PM

Panel Temperature °C

Efficiency %

16:55

41

2,01

16:56

40,6

2,01

16:57

40,1

1,98

16:59

40,1

2,02

17:01

40,1

2,05

17:02

40,4

2

Mean Temperature: 40,38 °C

File : 2015_217_60944_a4_Module_On_address_4.cav

0.14 T

Currentia)

0og - IR

T T
_ _ _ 8/5/2015 4:95 PM ——

e - Ut U SRR 0. U PN SRS FO RN SO S

PeakPower =0.59Watts  Swwi

n= Pout _ Vmpp x Impp _ 8.334421 x 0.0706354

4 ] g 10
Yoltage )

Pin ExA

436.3 x0,0671

1025

14 16

x100=2,01 %




0,14

File : 2015_217_50996_a4_Module_On_Address_4.cev

0.1z

0.1

0.0s

Current(s)

DDE\—

. Peak Power S 0,59 Wattsl . Thwe

T T T T
8/5/2015 4:56 PM ——

Pout

_ Vmpp x Impp _ 7.89373 x 0.0744883

4 5} g 10 12 14 16
Voltage (V)

Pin

0.14

ExA

x100=2,01%

436.6 x 0,0671

File : 2015_217_61032_a4_Module_On_address_4.cav

P ST A S

Current()

002 -

0.08 e

T T T T T T
- - - - 8/5/2015 457 PM —=—

Peak Power = 0,58 Watts = ™ J

Pout

_ Vmpp x Impp _ 8.27257 x 0.0706354

2 4 4] g 10 1z 14 16
Yoltage 'y

Pin

0.14

ExA

x100=1,98 %

434.7 x 0,0671

File : 2015_217_61171_a4_Module_On_address_4.csv

Current(a)

! I I I I 8,/5,/{2015 4:59 I%‘M —
012 . . 7
01 7
0.0z 7
DL06 | F.’é_aKPD.Wer..%D.S_S.Wa.ttS.E.. e 4
. | | | | |

4 & 2 10 12 14 16
Yoltage (V)

n= Pout _ Vmpp x Impp _ 7.9865 x 0.073204

Pin

ExA

x 100 = 2,02 %

427 x 0,0671

1026



File : 2015_217_61276_a4_Module_On_address_d.csv

01

n.0s

Current(a)

BLOG [

Peak Power.=.0,58 Watts...... -

T T
8/5/2015 5:01 PM ——

Pout

4 5] g
Woltaged)

_ Vmpp x Impp _ 8.45039 x 0.06806

Pin

0.14

ExA

421.3x0,0671

10 12

x 100 = 2,05 %

File : 2015_217_613245_a4_Module_On_address_4.cav

14

16

0.12 |
0.1

0.08

Currentia)

.. Peak Power = 0,56 Watts._ ... ">

T T
8/5/2015 S:02 PM ——

4 il 2
Yaltage )

n= Pout _ Vmpp x Impp _ 9.07663 x 0.061645

Pin

ExA

417.3x0,0671

10 12

x100=2%

1027

14

16



Module 8

Date: 5/8/2015 — Afternoon Measurement

Temperature Ambient: 39 °C

Speed 2

Time PM

Panel Temperature °C

Efficiency %

16:55

41,8

3,52

16:56

41,8

3,51

16:57

41,7

3,51

16:59

41,2

3,57

17:00

41,2

3,6

17:01

41

3,59

Mean Temperature: 41,45 °C

0.0s

File : 2015_217_60918_a2_Module_On_Address_2.csv

S

Current(a)

e O S PR ONOROS SUNS S SRE SO

: Peak Power = 1,19 Watts :

T
8/5/2015 4:55 PM —=—

n= Pout _ Vmpp x Impp _ 18.9418678 x 0.06292979

10 15
Yoltage(v)

Pin ExA

439.2x0,0768

1028

20

25

x 100 = 3,52 %




File : 2015_217_60952_as_Module_On_address_S.csv

0.03 T T T T
| : : E;’Sf2015_4:56 Pl =
0.07 e ]
: Peak Power = 1,17 Watts :
—
£
= H H H H
T
=
a3 : : :
0 i i i

Yoltage

Pout _ Vmpp x Impp _ 18.941867 x 0.061645
Pin ExA 433.9x0,0768

X100 = 3,51 %

File : 2015_217_61047_a2_Module_On_Address_2.csv

0.02 T T T T
i : : 8/5/2015_ 457 P =
Peak Power = 1,17 Watts
=]
a : : : :
0.02 — B
D 1 1 1

Yoltage (W)

n= Pout _ Vmpp x Impp _ 19.042375 x 0.061645
Pin ExA 433.7x0,0768

x 100 =3,51 %

File : 2015_217_61176_a2_Module_On_Address_2.cov
0.0s T T T

T
8/5/2015 4:59 PM —s—

Peak Pawer = 1,17 Watts

CLrrertia’
[}
(]
b
T
1

Yoltage vy

_ Pout _ Vmpp x Impp _ 18.5243 x 0.0629297

n
Pin ExA 425.8x0,0768

x 100 = 3,57 %

1029



Currentia)

Currentis)

n

0.08

File : 2015_217_61240_a2_Module_On_address_2.cav

OUOB |

Peak Power =11.17 Watts

T
8/5/2015 5:00 PM —=—

Pout

= 10 13

Yoltage )

_ Vmpp x Impp _ 18.56303 x 0.0629297

Pin

0.0g

ExA

422.3x0,0768

20 ]

x 100 = 3,6 %

File : 2015_217_61304_a8_Module_On_address_8.csy

0.07

T
8/5/2015 5:01 PM —=—

Peak Power = 1.16 Watts ;

_ Pout _ Vmpp x Impp _ 19.1738 x 0.060361

Yaoltage )

Pin

ExA

420.6 x 0,0768

X 100

1030

20

=3,59 %

25



Module 3

Date: 5/8/2015 — Afternoon Measurement

Temperature Ambient: 39 °C

Speed 2
Time PM Panel Temperature °C Efficiency %

16:55 41,1 11,2
16:57 40,9 11,15
17:00 40,4 11,01
17:01 40,3 11

17:04 40 10,88
17:05 39,7 10,86

Mean Temperature: 40,4 °C

File : 2015_217_60952_33_Module_On_address_3Z.cav

0.25 T T T T T T T T T
: : * /2015 4:55 Pr =
02 b Peak Power = 347 Watts N
—~ 015 4
& ;
= :
2 i i i i i i i i
0 i i i i i i i i
u] 2 4 =] g 1A 12 14 15 15 20
Yoltage v

n= Pout _ Vmpp x Impp _ 15.617376 x 0.22218

Pin ExA

436.8 x 0,0709

1031

x100=11,2%




0.25

File : 2015_217_A1029_a3_Module_On_Address_3.csv

Current(a)

01 -

T T T
2/5/2015 4:57 P —=—

© [Peak Power = 3.44 Watts |

n= Pout _ Vmpp x Impp _ 16.058065 x 0.214475

4 & =] hin} 12 14
voltage()

x100=11,15%

Pin ExA 435.1x 0,0709
Filz : 2015_217_61243_33_Module_On_address_3.cav
0.23 T T T T T T T T
: : : : 8/5/2015 5:00 PM —=—
Peak Power = 3.30 Watts
2 = Rt S 4
b=
o
£ : : : : : : : :
0.05 N
] i i i i i i i
a 4 & g8 10 12 14 156 18 20
Woltage ()

n= Pout _ Vmpp x Impp _ 15.973 x 0.206769

, = x 100=11,01 %
Pin ExA 422.5x0,0709
File : 2015_217_61314_a3_Module_On_address_3.csv
0.23 T T T T T T T
8/5/2015 S:01 P ——
0.2 b, J
Peak Power = 3.27 Watts |
z DS b 4
£
x
= : :
D.DS = PR ..: e -
i i i i i i i i
u] 4 5] 8 10 1z 14 16 18 20
Yoltage (')

n= Pout _ Vmpp x Impp _ 15.9189 x 0.205485

Pin

x100=11%

ExA 419.6 x 0,0709

1032



File : 2015_217_61456_a3_Module_On_address_3.csv

0.23 T T T T T T T T T
: : : : : 8/5/2015 504 P ==
iPeak Po\n\%er = 3.1EI Watts
= 0.15 — . . . T
=]
[} 0.1+ -
0.05 — T
o 1 1 1 I 1 1 I I
u} 2 4 B 8 10 12 14 16 13 20
Yoltage)
Pout _ Vmpp x Impp _ 15.9807 x 0.1977793
n=——= = x 100 = 10,88 %
Pin ExA 409.6 x 0,0709
File : 2015_217_61527_a2_Module_On_Address_3.cev
0.25 T T T T T T T T T
: : : : : 8/5/2015 5:05 PM ——
DI2 I : H H H T
Ii:eak PDWI;Er =312 ;Watts
@ 0,15 — =
5
(=] D.l |- -
0.0s — =
a i i i i i i i i
u} 2 4 ] g 10 1z 14 16 18 20
Voltage (V)
_ Pout _ Vmpp x Impp _ 15.79519 x 0.1977793 _
n=——= = x 100 = 10,86 %
Pin ExA 405.1 x 0,0709

1033




Module 5

Date: 5/8/2015 — Afternoon Measurement

Temperature Ambient: 39 °C

Speed 2
Time PM Panel Temperature °C Efficiency %
16:56 43,2 11,1
16:57 42,9 11,03
16:59 42,4 10,94
17:00 42,3 10,91
17:02 41,9 10,87
17:04 41,6 10,8

Mean Temperature: 42,38 °C

File : 2015_217_A0970_a5_Module_On_address_S.csv

0.25 T T T
: 8/5/2015 4:56 PM —=—
i Peak Power = 3.67 \Watts
@DIS—-
£
2
5 N N N
o i i i
u] 3 10 15 20 23

n= Pout _ Vmpp x Impp _ 17.6198 x 0.20805

Yoltage ()

Pin ExA

437.3x0,0756

x100=11,1%

1034




File : 2015_217_61042_a5_Module_On_address_S.csv

0.25 T T T T
: : 8/5/2015 4157 P ——
02k 4
: Peak Power = 3.62 Watts

z 015 b 4
= :
£ :
o :
3 N

[ R Y B IR 4

oS e 4

0 i i i
u] 5 10 15 20 25
Yoltage (W)

= Pout _ Vmpp x Impp _ 17.704847 x 0.2042007

x 100 =11,03 %

Pin ExA 433.9x0,0756
File : 2015_217_61185_a5_Module_On_address_S.csv
0.25 T T T
8/5/2015 4:50 PM —e—
02 _ i
Peak Power =3.32 Watts
T i
= :
a [ T R T P -
0.05 -
o 1 | 1
u] =1 10 15 20 25
Woltage vy
_ Pout _ Vmpp xImpp _ 17.774 x 0.1977793 _
n=——= = x 100 =10,94 %
Pin ExA 425.4x0,0756
File : 2015_217_61257_as_Module_On_address_S.csv
0.25 T T T T
8/5{2015_ 5:00 Pl =—=—
02 b i
2 DL oo R ]
5 E
5 N N N N
B SO S UOU OSSOSO SRRSO T T
0 i
a 5 25
Yoltage ()
_ Pout _ Vmpp x Impp _ 18.0604 x 0.192642 _
n=——= = x 100 = 10,91 %
Pin ExA 421.8x0,0756

1035



File : 2015_217_61329_a5_Module_On_address_S.cav

0.25 T T T T
: : 8/5[2015_ 5:02 PM] ———
DI2 B i i B
. Peak Power = 3.44 \Watts
g 0I5 3 .
[
5 N
L] 0.1 -
0.05 - . _
i} 1 I 1
u] 5 10 15 20 25
valtagev)
Pout _ Vmpp x Impp _ 17.6198 x 0.1952107
=—= = x 100 = 10,87 %
Pin ExA 418.4 x 0,0756
File : 2015_217_61472_a5_Module_On_address_S.csv
0.25 T T T T
- ; B/5/2015 5:04 PM —=—
Dg_""‘
Peak Power = 3.3:4 Watts
g 015F e
5
[} 01
u] 1 1
u] 3 10
Yaoltage )
_ Pout _ Vmpp x Impp _ 17.8362 x 0.187505 _
== = x 100 =10,8 %
Pin ExA 408.9x0,0756

1036

29



Module 4

Date: 5/8/2015 — Afternoon Measurement

Temperature Ambient: 39 °C

Speed 3

Time PM

Panel Temperature °C

Efficiency %

17:13

38,6

2,05

17:14

38,3

2,07

17:16

38,5

2,08

17:17

38

2,05

17:18

37,9

2,06

17:21

37,7

2,01

Mean Temperature: 38,16 °C

File : 2015_217_/20028_a4_Module_On_address_4.csv

012

Current(a)

| Peak Power = 0,52 Watts

T T
8/5/2015 5:13 PM —e—

n= Pout _ Vmpp x Impp _ 8.17979 x 0.064214

Yoltage ()

Pin

ExA

377.2x0,0671

14 16

X 100 = 2,05 %

1037




0.1z

File : 2015_217_62078_a4_Module_On_address_4.csv

01

0.0s

Current(a)
o
o
o
T

004

D2 |roeememmmmrme b oo

* Peak Power =0.52Walts

T T T T T
8/5/2015 5:14 P —=—

Pout _ Vmpp x Impp _ 8.30349 x 0.0629297

5] =] 10 12 14 16
Yoltage ()

n=— x 100 = 2,07 %
Pin ExA 372.9x0,0671
File : 2015_217_62183_a4_Module_On_Address_4.csv
0.1z T T T T T
: : : 8/5/2015 5:16 PM —e—
01 =
0.0z -
z
C0O6 | PRAKPOWEr = 0SLANAS . T
< :
a
T T O ST IORE St 4
0.0z - i
0 | i i i
u} 2 4 ] 8 10 12 14 16
Voltage(v)
_ Pout _ Vmpp x Impp _ 7.8086 x 0.065498 _
n=——= = x 100 = 2,08 %
Pin ExA 365.3x0,0671
File : 2015_217_/2252_a4_Module_On_address_4.csv
0.1z T T T T T T T
: : : : B/5/2015 5:17 PM ——
0.1 B
0.08 B
z
3 : :
0.04 B
) | | | |
u] 2 4 4] g 10 1z 14 16
Yoltage ()

n= Pout _ Vmpp x Impp _ 7.855076 x 0.06421

Pin

ExA

x 100 = 2,05 %

362.9x0,0671

1038



File : 2015_217_62340_a4_Module_On_address_4.csv

012 T T T T T T T T
: : : : ©B/5/2015 S:18FM ——
a1 ? ' ' R
5= AR SR S 4
T :
= : : Peak Power = 0,30 Watts - :
3 : : : : : :
004 F i
] i i i i i i
-2 ] 2 4 5] g 10 12 14 16
Yoltage ()
Pout _ Vmpp x Impp _ 8.697796 x 0.0577926
n=——= = x 100 = 2,06 %
Pin ExA 360.7 x 0,0671
File : 2015_217_62497_a4_Module_On_address_4.csv
0.12 T T T T T T T T
8/5/2015 5:21 M —e—
0.1 B
0.08 - B
=
@ 0oE : : . 4
é Peak Power = 0.42 \Watts
ooz ; ; ; 1
0 i i i i i i
-2 ] 2 4 B g 10 1z 14 16
Yoltage ()

n= Pout _ Vmpp x Impp _ 8.744184 x 0.055224

Pin

ExA

354.8x0,0671

x100=2,01%

1039



Module 8

Date: 5/8/2015 — Afternoon Measurement

Temperature Ambient: 39 °C

Speed 3

Time PM

Panel Temperature °C

Efficiency %

17:13

39,3

3,71

17:14

39,2

3,67

17:16

38,9

3,71

17:17

39

3,72

17:18

38,9

3,75

17:22

38,1

3,75

Mean Temperature: 38,9 °C

File : 2015_217_62012_as_Module_On_address_S.csv

0.07 | ;

S S

Currentis)

0.03 -

i....Peak Pawer =.1.07.Watts. . Y

e T S RO SO PRUROS RS ROPUURE SERPRPSRRRTIN 1 SO

T
: _ 8/5/2015 5:13 P ——
£ OO OO SOOIV v REOORE USRS

n= Pout _ Vmpp x Impp _ 18.941867 x 0.05650838

Yoltage

20

Pin ExA

375.3x0,0768

1040

25

x100=3,71 %




File : 2015_217_62076_a5_Module_On_address_B.csv

0,07 T T T T
* : 8/5/2015 5:14 PM ——
0.0s - Peak Power = 1;.05 \iatts |
@D.m—--------- _
5
3 o3k .
o 1 1 1
i 5 10 15 20 25
Yoltagedv
_ Pout _ Vmpp x Impp _ 18.23058 x 0.057792667 _
n=——= = x 100 = 3,67 %
Pin ExA 372.4x0,0768
File : 2015_217_62203_a8_Module_On_address_8.csv
0.07 T T T
1 : 8/5/2015 516 PM —e—
0.06 : b
0 Feak Power = 1?34 Widatts i
- ) SRRSO S 4
5 i
S oompo i
0.0z - B
0L b 4
1] 1 1 1
u] 5 10 15 20 25
Yoltage vy
Pout _ Vmpp x Impp _ 18.07595 x 0.0577926
n=——= = x100=3,71 %
Pin ExA 364.3 x 0,0768
File : 2015_217_62260_a2_Module_On_asddress_3.cov
0.07 T T T T
: : 8/5/2015 5:17 PM ——
0.06 b
.05 ..;.393KPDWEFF.1?4ﬁﬂEﬁ3.“... ]
- B SO 0 OSSP 1
0.0z - B
001 - B
u] 1 1 1
u] 5 10 15 20 25
Yoltage ()
_ Pout _ Vmpp x Impp _ 18.075952 x 0.0577926 _
n= = = x100=3,72%

Pin ExA 363.8x0,0768

1041



File : 2015_217_£2334_a8_Module_On_address_gS.cav
0.07 T T T

T
8/5/2015 5:18 PM —=—

LD [rreeeeeme ek Power- =104 Watts

—

Z o4 8

=

c

o

£

g o03F -
002 - :

Yoltage ()

Pout _ Vmpp x Impp _ 18.81816 x 0.0552241
Pin ExA 361.2 x 0,0768

x100=3,75%

File : 2015_217_/2527_a2_Module_On_address_2.csv

0.07 T T T T T T T T T
: : : : : _8/5;’2015_ S22 F'M_ —

DUDS [ oo Pak Poer = 102 Watts Y

Currentis)

0 i i i i i i i i i

u] 2 4 =] a 10 12 14 16 12
Yoltage

n= Pout _ Vmpp x Impp _ 18.524372 x 0.0552241
Pin ExA 354.1x0,0768

x100=3,75%

1042



Module 3
Date: 5/8/2015 — Afternoon Measurement
Temperature Ambient: 39 °C

Speed 3

Time PM Panel Temperature °C Efficiency %

17:13 38,8 10,57

17:14 38,6 10,58

17:16 38,4 10,52

17:18 38,2 10,41

17:19 38 10,28

17:20 37,9 10,17

Mean Temperature: 38,31 °C

File : 2015_217_62026_a3_Module_On_address_3.csv
0.z — I T T T T

048 L. PeskPower=28lWatis N ...

CLFrentia)

0 2 4 =] =] 10
Yaoltage (V)

n= Pout _ Vmpp x Impp _ 15.64057 x 0.179799
Pin ExA 374.8x0,0709

x 100 = 10,57 %

1043




File : 2015_217_§2097 _a3_Module_On_address_3.csv
0.2 T T T T T T

T T
/2015 5il4 PV ——

026 Lo b ke Pomebr 278 it
0.12

o1k

Currentia)

008 bt
0.06 [
004 b

002 b

0 i i i i i i i i
u] 2 4 & 2 10 1z 14 16 18 20
Yoltage (')

Pout _ Vmpp x Impp _ 15.80292 x 0.17594656
Pin ExA 370.5x 0,0709

x 100 = 10,58 %

File : 2015_217_62162_a3_Module_On_address_3.csv
0.2 T T T T T T

T T T
8/5/2015 516 P ——
016 _ _ _ Peak Power = 2,74 Watts
L A SO SRS SO N SO

O b

Current(a)

NN FSSSPOPosos SRS SSOOOOOS SRS IOOOOOOON SURNN SO
0.04

OL02 b

] i i i i i i i
u] 2 4 [a] =] 10 12 14
Yoltage ()

Pout _ Vmpp x Impp _ 15.60191 x 0.1759465

n=
Pin ExA 367.2x0,0709

x 100 = 10,52 %

File : 2015_217_62310_s3_Module_On_sddress_3.csv
0.2 T T T T T T

T T T
8/5/2015 5:18 P —e—

018 -
: : : Peal Power = 2,67 Watts
7 T T S

Current(s)

004 b

u} 2 4 ] g8 10 12 14
Yoltage(v)

n= Pout _ Vmpp x Impp _ 15.8493 x 0.16824087
Pin ExA 361.7 x 0,0709

x 100 =10,41 %

1044



File : 2015_217_62382_a3_Module_On_address_3.csv

Current(a)
o
=
T

T T T
8/5/2015 5:19 P —=—

Peak Power = 2.61Watts | :

n= Pout _ Vmpp x Impp _ 15.87251 x 0.164388

4 5] g 10 12 14 16 138 20
Woltaged)

Pin

0,18 p==s

Currentia)

x 100 = 10,28 %

ExA 357.9x0,0709

File ; 2015_217_62453_a3_Module_On_address_3.csv

Peak Power = 2,57 Watts |

4 =] g 10 12 14 16 12 20
Woltage )

n= Pout _ Vmpp x Impp _ 15.6173 x 0.164388

Pin

= x 100 =10,17 %

ExA 356.2x0,0709

1045



Module 5
Date: 5/8/2015 — Afternoon Measurement
Temperature Ambient: 39 °C

Speed 3

Time PM Panel Temperature °C Efficiency %

17:14 40,4 10,62

17:15 40,3 10,55

17:16 40,1 10,59

17:18 39,6 10,37

17:20 39,5 10,29

17:21 39,5 10,27

Mean Temperature: 39,9 °C

File : 2015_217_62045_a5_Module_On_Address_S.csv

0.2 T T T T
- ovetrtanes : B/5/2015 5:14 PM —e—
: ¢ Peak Power = 3.01 Watts
2 T TS e TR WIS
7 O SO SO SS SO UL HSRS U SSORSSRSUOE USRNSSR S, SRR
0 i i i
u] 5 10 15 23

Yoltage(v)

_ Pout _ Vmpp x Impp _ 17.898132 x 0.16824
Pin ExA 374.6 x 0,0756

n

x 100 = 10,62 %
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File : 2015_217_62116_a5_Module_On_address_S.cav

0.2 T T T

: L 8/5/2015 5115 PM —=—

; Peak Power = 2.95 \Watts
@Dl2— 4
o R J
5 N
L] OO8 oo -

DDE\— -
D02 | 4

Yoltage )

Pout _ Vmpp x Impp _ 17.65072 x 0.1669565

n=
Pin ExA 369.6 x 0,0756

x 100 = 10,55 %

File : 2015_217_62182_a5_Module_On_Address_S.cav

0.z T T T T
L : : 8/5/2015 5:16 PM —e—

0.18 S A, - -
: | Paak Power = 2.93 Watts
5 : : : :

23
Yoltage

Pout _ Vmpp x Impp _ 17.65845 x 0.1656723
Pin ExA 366 x 0,0756

x 100 = 10,59 %

File : 2015_217_62331_a5_Module_COn_address_5.csv
0.18 — T

T
_ : 8/5/2015 5:18 PM ——

i PeakPower =2.83Watts N\

T

j
[ : :
S ODB e 4
)
0,06 - B
QL0 | 4

25
Yaoltage ()

_ Pout _ Vmpp x Impp _ 17.65845 x 0.160535

n
Pin ExA 361 x 0,0756

x 100 = 10,37 %
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0.18

File : 2015_217_62403_as_Module_On_Address_S.cov

: I stjzmsl 520 PR =
016 - -
014 . Peak Power. =.2‘?;EJ.Watts 4
012 - . B
z o1l N
5
5 008 B
(&}
0.06 — B
004 ~ B
0.0z - B
o 1 | 1
] 5 10 15 20 25
Voltage(v)
_ Pout _ Vmpp x Impp _ 17.673921 x 0.1579666 _
n=——= = x 100 = 10,29 %
Pin ExA 358.6 x 0,0756
File : 2015_217_62475_a5_Module_On_aAddress_S.cev
0.18 —— T T T T
T e : E;’S;’ZDIS_ 5:21 PM ==
0.16 — : 7
0.1 - B Peal PDWEI":E.??-WattS- . -
0.1z — . . -
5
S post 4
[}
0.06 — B
0.04 — T
a i i i
u} =1 10 15 20 25
voltage)
_ Pout _ Vmpp x Impp _ 17.6661 x 0.156682 _
== = x 100 = 10,27 %
Pin ExA 356.5x 0,0756
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