
ONLINE SERVICE FOR IRRADIANCE MEASUREMENT DATA QUALITY

What is EKO Q?

EKO Q compliments EKO’s best irradiance sensors to ensure 
that you collect 100% reliable bankable measurement data.

EKO Q is a unique online software service platform designed 
to validate pyranometer field measurement data, ensuring the 
reliability of your solar irradiance analysis. By automatically 
checking the consistency and integrity of measured Global 
Horizontal Irradiance (GHI) and Plane of Array (POA) data, 
EKO Q supports accurate performance assessments and 
decision-making. It identifies anomalies, sensor deviations, and 
site-related issues, offering clear diagnostics and actionable 
insights. Whether used for quality assurance in PV monitoring, 
compliance reporting, or operational efficiency, EKO Q helps 
you maintain confidence in your irradiance data and optimize 
system performance with traceable, standards-aligned validation.

Can you trust your irradiance data?

How EKO Q works

EKO Q is for...

High-quality irradiance data is essential throughout every stage of a solar project—from resource assessment to operation and 
performance audits. Trustworthy data depends on accurate measurements using Class A instruments, proper installation, ongoing 
maintenance, and validated data processing. Without this foundation, performance estimates, energy yield, and financial models can 
be compromised. Reliable solar data isn’t a given—it’s a result of technical excellence and rigorous quality control.

EKO Q is a powerful online tool for anyone looking to validate 
irradiance data. Users can manually upload sensor data for 
thorough analysis. Using industry standards, satellite data, 
advanced modeling, and EKO’s proprietary algorithms, EKO Q 
evaluates measurement data quality, detects anomalies, and 
estimates their impact on key performance indicators. The results 
are presented in a clear, actionable report—making expert-
level analysis accessible to all, without requiring deep technical 
knowledge.

eko-instruments.com

PV developers 
to base system 
design on 
trustworthy 
on-site data

EPC and System 
Integrators to 
guarantee perfect 
system installation 
and setup

O&M Operators 
to detect and fix 
problems early 
and optimize 
operational costs

Data Analysts 
to avoid wrong 
conclusions and 
deliver accurate 
estimates

Investors 
to maximize return 
on investments and 
maximize asset value

Researchers 
and anyone who 
needs trustworthy 
irradiance data
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Lisbon Demo 

Unaudited Data Quality Report 

This report is the result of fully automated Data Quality 

analysis. Careful expert audit is advised to draw 

conclusions and required actions.  

Contact EKO Q support fo
r assistance via  

eko-q@eko-instruments.com. 

Site 

“Lisbon Demo” 

38.75°(N), -9
.16° (W

), 85 m 

Period 

2021 Jan 01 – 2021 Dec 31 

Sensor(s) 
 “MS802”, SN: - 

“GHI_fro
m_tracker”, S

N: - 

Analysis 

mode 

Sensor to reference sensor analysis,  

Horizontal pyranometer 

External Data 

Sources 

CAMS Irra
diance, ERA5 Meteo,  

SRTM Elevation  
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Data Quality Overview 

 
 Data Availability  

 
Time Shift 

 

 
 Data Integrity 

 
Sensor Orientation 

 

 
 Agreement with Reference Data (Original) 

 
Nighttime Readings 

 

 
  

 
Nearby Shading 

 

Recommendations: 

-! Consider specifying location with 4-digit precision. 

-! Log 1-min (5-min maximum) data based on averaging of 1-second data (see Data Availability section). 

-! Check scaling factor (g
ain) estimate (see Agreement with Reference Data section). 

 
 
See more details in further sections of the report. 

 
 

Data file(s): “5-min data.csv”  

Software version: v.1.1.29 (April 2025) 

Analysis ID: “Lisbon MS802 vs Tracker”, “2
0250505T0930” 

Analysis duration: 00:00:51 
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This section summarizes key results of the tests performed. For more detailed view and more results see following 

sections. Use section title
s in the table as shortcuts. 

 

Caution! Some tests and parameters may be interdependent and should be assessed together. S
ee more   

Use these linked insights for cross-checking and troubleshooting. 

 
Data Provided 

Result 

Reference 

Location 

+38.75° (N
), -9

.16° (W
) 

4-digit precision, minimum 2-digits!

Sensor class 

ISO 9060:2018 Class A pyranometer 
Class A recommended 

Data Integrity 

Result 

Reference 

Analysis period 

2021-Jan-01 to 2021-Dec-31, 365 days 
5 days min, >21 days recommended 

Number of samples  

104 833 

-  

Timestamp granularity 

Single granularity: 5 min 

Single granularity, 1-5 min recommended 

Daytime data availability  

100 % tim
e, - %

 energy 

90 % (tim
e) 

Nighttime data availability 

100 % tim
e, - %

 energy 

50 % (tim
e) 

Time zone check 

Passed 

- 

Unit Check 

Passed 

- 

Duplicate samples 

N/A 

2 % (tim
e) 

Frozen samples 

N/A 

2 % (tim
e) 

Compromised samples, daytime 

38 samples, <1% (tim
e) 

10 % (tim
e). See detailed section 

Compromised samples, nighttime 

- 

20 % (tim
e) 

Agreement with Reference Data 

Result 

Reference 

Mean “bias”, all conditions 

+1.2 % 

5 % based on analysis settings 

Mean “bias”, clear sky conditions 

+1.4 % 

2 % based on analysis settings 

Maximum “bias” in annual irra
diation 

+1.2 % 

5 % based on analysis settings 

Maximum “bias” in monthly irra
diation 

+2.7 % 

10 % based on analysis settings 

Scaling factor (gain), all conditions 

(-3.0 ± 1.0) % 

3 % 

Scaling factor (gain), clear sky conditions 

(-3.6 ± 0.6) % 

3 % 

Gain drift, a
ll conditions  

- 

1 %/year 

Gain drift, c
lear sky conditions 

- 

1 %/year 

Agreement with Reference (Auto Corrected) 

Result 

Reference 

Mean bias, all conditions 

N/A 

5 % based on analysis settings 

Mean bias, clear sky conditions 

N/A 

2 % based on analysis settings 

Maximum bias in. annual irra
diation 

N/A 

5 % based on analysis settings 

Maximum bias in. monthly irra
diation 

N/A 

10 % based on analysis settings 

Scaling factor (gain), all conditions 

N/A 

5 % 

Scaling factor (gain), clear sky conditions 

N/A 

3 % 

Gain drift, a
ll conditions  

N/A 

1 %/year 

Gain drift, c
lear sky conditions 

N/A 

1 %/year 

Tests for Common Issues 

Result 

Reference 

Time shift 

0 min ± 5 min 

15 min 

Orientation  

0° (h
orizontal) , (

0°± 2°) d
ifference 

±3° from provided: 1° (horizontal) 

Nighttime values 

0 nights 

See Nighttime Readings section 

Shading impact 

2.99 kWh/m2, <1% energy 

2% energy 

For more details refer to the detailed sections. 
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This section provides overview of key indicators for general integrity and soundness of the irra
diance data provided. 

Issues highlighted in this section are typically related to settings, performance, and issues within the measurement 

system. 

Data Overview provides visualization of the data and basic checks. Any issues detected in this section have immense 

impact on further analyses. Inspect the results carefully, correct any issues detected and run the analysis again. 

Data Availability summarizes statistics on missing and compromised samples. These samples are removed from the data 

for most of the further analyses. 

1,#,
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The “Carpet” plot below provides a visual overview of the irra
diance data during the whole period of analysis. It u

ses 

date and time of the day as coordinates and color-code irra
diance values. Use this plot to visually inspect your data 

for irre
gularities. See more   

 

Measurement data overview, carpet plot 

Time Zone Check 

Time Zone Check test verifies that the irra
diance data matches the time zone specified. See more    

 

Time zone expected 
Time zone detected 

Confidence 

Result 

Standard time zone  

Local (W
ET) 

Local (W
ET) 

100% 

Passed 

Daylight saving time  

Local (W
EST) 

Local (W
EST) 

100% 

Passed 

Units Check 

Units Check test verifies that irra
diance units of measure are specified correctly. See more  

 

Units expected 

Units detected 

Confidence 

Result 

Irradiance units   

W/m2 

W/m2 

100% 

Passed 

 
 

Caution! Any issues you can see in this section can have critical impact on further analysis. Correct all the 

issues detected and run the analysis again. 

!
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This section summarizes results of analyses that specifically target iss
ues commonly found in field solar irra

diance 

measurements. If le
ft unnoticed these issues lead to significant bias and extra uncertainties in resource assessment, 

performance calculation, and other critical analyses. The tests are designed to highlight patterns which typically 

signal one or multiple common problems. 

 

Caution! The common issues may occur together which complicates troubleshooting. Refer to the advice 

in each test, verify and correct your data and/or settings accordingly. Then run the analysis again.  
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Time shift in
 measurement data is a common result of incorrect data sampling and recording, signal processing, as 

well as of clock accuracy and time engine synchronization in data acquisition systems.  

To avoid confusion with similar effects, see also Sensor Orientation and Overall Agreement Over Time. See more   

Test results 

Test re
sults using clear sky conditions 

Result 

Reference 

Time shift, u
sing Clear Sky conditions See more  

0 min ± 15 min 

15 min 

Time shift, to
lerating orientation error S

ee more  

- 

15 min 

Test re
sults using all sky conditions 

Result 

Reference 

Time shift, u
sing All sky conditions See more  

0 min ± 5 min 

15 min 

Time shift, to
lerating orientation error S

ee more  

- 

30 min 

 

 

 

Alignment of measurement data with model PoA data, 

 using data in clear sky conditions. See more  

Alignment of measurement data with model PoA data, 

 using data in all sky conditions. See more  

Automated conclusion 

The data shows no time shift. 
See more  Test confirms no common time shift w

ithin reference precision.!
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Incorrect sensor installation is major cause of wrong measurement data while it is
 often hard to detect and extremely 

hard to compensate. See more  The sensor orientation test aims to assess actual sensor orientation. 

 

Caution! Orientation test is sensitive to time shift in
 the data. If ti

me shift is
 detected, we advise to fix the 

time shift first and run the analysis again.  

 

Caution! This test assumes the orientation is constant during the analysis period. If y
ou suspect different, 

we advise to run the analysis on shorter intervals and compare results. See more  

Test results 

Test re
sult using clear sky conditions 

Result 

Reference 

Orientation of best correlation 

11°, azimuth 86° (East) 

- 

Deviation from orientation provided 

(1°± 6°)  

3° from provided: 10° tilt, 
90° (East) 

Test re
sult using all sky conditions 

Result 

Reference 

Orientation of best correlation 

10°, azimuth 80° (East),  

- 

Deviation from orientation provided 

(2°± 12°)  

5° from provided: 10° tilt, 
90° (East) 

The plots below show residual root mean square difference (RMSE) between the measurement data and the 

reference data for different orientations. Each point represents a probed orientation. See Documentation for details 

on how to get the most out of the Orientation plots. 

 

 

Correlation with model data assuming different orientations,  

Using clear sky conditions only See more  

Correlation with model data assuming different orientations,  

Using All sky conditions See more  

Automated conclusion 

Irradiance sensor data corresponds to the provided orientation of 10° tilt
, azimuth 90° (East) within the accuracy of 

the test. The test cannot confirm the orientation to the reference precision See more 

EKO recommends logging the readings of integrated tilt s
ensor in EKO S-series pyranometers. See more   

!
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Solar irra
diance during nighttime is zero. Any non-zero values registered during this time signal specific features or 

issues of the system. Nighttime offset test aims to verify the combined effect of thermal offset typical to thermopile 

pyranometers and system issues such as grounding loops, power lines crosstalk, or connectivity issues. See more. 

The plot below visualizes irra
diance values logged during the night. 

Test results 

Parameter 

Result 

Reference 

Number of nights with readings 

365 

10 

Mean nighttime reading 

-2.2 W/m
2  

±10 W/m2, based on analysis settings 

Nights with readings outside limits 

1 night(s) (1
% of available) 

5%  

 

The density plots below visualize distribution of difference between the two datasets. Color represents density of 

points from individual points in blue to many overlapping points in red. 

 

 

Measurement data values during nighttime See more  

 

Automated conclusion 

Nighttime values are mostly within expected limits which suggest reliable irra
diance measurements. 1% of nights 

show occasional readings outside the limits. Check the data for these nights and adjacent days for signs of electrical 

issues or other problems. See more  

!
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The Nearby Shading test detects presence of obstacles that consistently block direct sun light fro
m specific 

directions, such as nearby buildings, tre
es, or other equipment on the site. Severe soiling that persists over long time 

may also be perceived as shading. 

 

Caution! The Shading test relies on correct tim
e and sensor orientation. If T

ime Shift or Sensor 

Orientation tests suggest adjustments, we advise to fix them first and run the analysis again. See more   

The plots below summarize shading over different directions in a polar view (as seen from within the dome of the 

pyranometer) of solar azimuth and solar elevation. Yellow areas represent solar positions with data available with no 

shading detected. Darker colors represent solar positions with consistent shading detected, with black 

corresponding to fully blocked direct sunlight. Expected horizon shading for the location is shown in grey. See more 

Test result 

Result 

Reference 

Shading impact 

2.99 kWh/m2, <1% energy 

2% energy 

 

 

 

Shading map in polar view 

 

Automated conclusion 

No significant shading detected. See more  
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Solar irra
diance during nighttime is zero. Any non-zero values registered during this time signal specific features or 

issues of the system. Nighttime offset test aims to verify the combined effect of thermal offset typical to thermopile 

pyranometers and system issues such as grounding loops, power lines crosstalk, or connectivity issues. See more. 

The plot below visualizes irra
diance values logged during the night. 

Test results 

Parameter 

Result 

Reference 

Number of nights with readings 

322 

10 

Mean nighttime reading 

-2.1 W/m
2  

±10 W/m2, based on analysis settings 

Nights with readings outside limits 

1 night(s) (1
% of available) 

5%  

 

The density plots below visualize distribution of difference between the two datasets. Color represents density of 

points from individual points in blue to many overlapping points in red. 

 

 

Measurement data values during nighttime See more  

 

Automated conclusion 

Nighttime values are mostly within expected limits which suggest reliable irra
diance measurements. 1% of nights 

show occasional readings outside the limits. Check the data for these nights and adjacent days for signs of electrical 

issues or other problems. See more  

!
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Lisbon Demo 

Unaudited Data Quality Report 

This report is the result of fully automated Data Quality 

analysis. Careful expert audit is advised to draw 

conclusions and required actions.  

Contact EKO Q support fo
r assistance via  

eko-q@eko-instruments.com. 

Site 

“Lisbon Demo” 

38.75°(N), -9
.16° (W

), 85 m 

Period 

2021 Jan 01 – 2021 Dec 31 

Sensor(s) 
 “MS802”, SN: - 

“GHI_fro
m_tracker”, S

N: - 

Analysis 

mode 

Sensor to reference sensor analysis,  

Horizontal pyranometer 

External Data 

Sources 

CAMS Irra
diance, ERA5 Meteo,  

SRTM Elevation  
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)*%+
+,-.)

Data Quality Overview 

 
 Data Availability  

 
Time Shift 

 

 
 Data Integrity 

 
Sensor Orientation 

 

 
 Agreement with Reference Data (Original) 

 
Nighttime Readings 

 

 
  

 
Nearby Shading 

 

Recommendations: 

-! Consider specifying location with 4-digit precision. 

-! Log 1-min (5-min maximum) data based on averaging of 1-second data (see Data Availability section). 

-! Check scaling factor (g
ain) estimate (see Agreement with Reference Data section). 

 
 
See more details in further sections of the report. 

 
 

Data file(s): “5-min data.csv”  

Software version: v.1.1.29 (April 2025) 

Analysis ID: “Lisbon MS802 vs Tracker”, “2
0250505T0930” 

Analysis duration: 00:00:51 
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This section summarizes results of analyses that specifically target iss
ues commonly found in field solar irra

diance 

measurements. If le
ft unnoticed these issues lead to significant bias and extra uncertainties in resource assessment, 

performance calculation, and other critical analyses. The tests are designed to highlight patterns which typically 

signal one or multiple common problems. 

 

Caution! The common issues may occur together which complicates troubleshooting. Refer to the advice 

in each test, verify and correct your data and/or settings accordingly. Then run the analysis again.  

9"+$%!:"
(#%

Time shift in
 measurement data is a common result of incorrect data sampling and recording, signal processing, as 

well as of clock accuracy and time engine synchronization in data acquisition systems.  

To avoid confusion with similar effects, see also Sensor Orientation and Overall Agreement Over Time. See more   

Test results 

Test re
sults using clear sky conditions 

Result 

Reference 

Time shift, u
sing Clear Sky conditions See more  

0 min ± 15 min 

15 min 

Time shift, to
lerating orientation error S

ee more  

- 

15 min 

Test results using all sky conditions 

Result 

Reference 

Time shift, u
sing All sky conditions See more  

0 min ± 5 min 

15 min 

Time shift, to
lerating orientation error S

ee more  

- 

30 min 

 

 

 

Alignment of measurement data with model PoA data, 

 using data in clear sky conditions. See more  

Alignment of measurement data with model PoA data, 

 using data in all sky conditions. See more  

Automated conclusion 

The data shows no time shift. 
See more  Test confirms no common time shift w

ithin reference precision.!
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Incorrect sensor installation is major cause of wrong measurement data while it is
 often hard to detect and extremely 

hard to compensate. See more  The sensor orientation test aims to assess actual sensor orientation. 

 

Caution! Orientation test is sensitive to time shift in
 the data. If ti

me shift is
 detected, we advise to fix the 

time shift first and run the analysis again.  

 

Caution! This test assumes the orientation is constant during the analysis period. If y
ou suspect different, 

we advise to run the analysis on shorter intervals and compare results. See more  

Test results 

Test re
sult using clear sky conditions 

Result 

Reference 

Orientation of best correlation 

11°, azimuth 86° (East) 

- 

Deviation from orientation provided 

(1°± 6°)  

3° from provided: 10° tilt, 
90° (East) 

Test result using all sky conditions 

Result 

Reference 

Orientation of best correlation 

10°, azimuth 80° (East),  

- 

Deviation from orientation provided 

(2°± 12°)  

5° from provided: 10° tilt, 
90° (East) 

The plots below show residual root mean square difference (RMSE) between the measurement data and the 

reference data for different orientations. Each point represents a probed orientation. See Documentation for details 

on how to get the most out of the Orientation plots. 

 

 

Correlation with model data assuming different orientations,  

Using clear sky conditions only See more  

Correlation with model data assuming different orientations,  

Using All sky conditions See more  

Automated conclusion 

Irradiance sensor data corresponds to the provided orientation of 10° tilt
, azimuth 90° (East) within the accuracy of 

the test. The test cannot confirm the orientation to the reference precision See more 

EKO recommends logging the readings of integrated tilt s
ensor in EKO S-series pyranometers. See more   

!
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The Nearby Shading test detects presence of obstacles that consistently block direct sun light fro
m specific 

directions, such as nearby buildings, tre
es, or other equipment on the site. Severe soiling that persists over long time 

may also be perceived as shading. 

 

Caution! The Shading test relies on correct tim
e and sensor orientation. If T

ime Shift or Sensor 

Orientation tests suggest adjustments, we advise to fix them first and run the analysis again. See more   

The plots below summarize shading over different directions in a polar view (as seen from within the dome of the 

pyranometer) of solar azimuth and solar elevation. Yellow areas represent solar positions with data available with no 

shading detected. Darker colors represent solar positions with consistent shading detected, with black 

corresponding to fully blocked direct sunlight. Expected horizon shading for the location is shown in grey. See more 

Test re
sult 

Result 

Reference 

Shading impact 

2.99 kWh/m2, <1% energy 

2% energy 

 

 

 

Shading map in polar view 

 

Automated conclusion 

No significant shading detected. See more  
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This section summarizes key results of the tests performed. For more detailed view and more results see following 

sections. Use section title
s in the table as shortcuts. 

 

Caution! Some tests and parameters may be interdependent and should be assessed together. S
ee more   

Use these linked insights for cross-checking and troubleshooting. 

 
Data Provided 

Result 

Reference 

Location 

+38.75° (N
), -9

.16° (W
) 

4-digit precision, minimum 2-digits!

Sensor class 

ISO 9060:2018 Class A pyranometer 
Class A recommended 

Data Integrity 

Result 

Reference 

Analysis period 

2021-Jan-01 to 2021-Dec-31, 365 days 
5 days min, >21 days recommended 

Number of samples  

104 833 

-  

Timestamp granularity 

Single granularity: 5 min 

Single granularity, 1-5 min recommended 

Daytime data availability  

100 % tim
e, - %

 energy 

90 % (tim
e) 

Nighttime data availability 

100 % tim
e, - %

 energy 

50 % (tim
e) 

Time zone check 

Passed 

- 

Unit Check 

Passed 

- 

Duplicate samples 

N/A 

2 % (tim
e) 

Frozen samples 

N/A 

2 % (tim
e) 

Compromised samples, daytime 

38 samples, <1% (tim
e) 

10 % (tim
e). See detailed section 

Compromised samples, nighttime 

- 

20 % (tim
e) 

Agreement with Reference Data 

Result 

Reference 

Mean “bias”, all conditions 

+1.2 % 

5 % based on analysis settings 

Mean “bias”, clear sky conditions 

+1.4 % 

2 % based on analysis settings 

Maximum “bias” in annual irra
diation 

+1.2 % 

5 % based on analysis settings 

Maximum “bias” in monthly irra
diation 

+2.7 % 

10 % based on analysis settings 

Scaling factor (gain), all conditions 

(-3.0 ± 1.0) % 

3 % 

Scaling factor (gain), clear sky conditions 

(-3.6 ± 0.6) % 

3 % 

Gain drift, a
ll conditions  

- 

1 %/year 

Gain drift, c
lear sky conditions 

- 

1 %/year 

Agreement with Reference (Auto Corrected) 

Result 

Reference 

Mean bias, all conditions 

N/A 

5 % based on analysis settings 

Mean bias, clear sky conditions 

N/A 

2 % based on analysis settings 

Maximum bias in. annual irra
diation 

N/A 

5 % based on analysis settings 

Maximum bias in. monthly irra
diation 

N/A 

10 % based on analysis settings 

Scaling factor (gain), all conditions 

N/A 

5 % 

Scaling factor (gain), clear sky conditions 

N/A 

3 % 

Gain drift, a
ll conditions  

N/A 

1 %/year 

Gain drift, c
lear sky conditions 

N/A 

1 %/year 

Tests for Common Issues 

Result 

Reference 

Time shift 

0 min ± 5 min 

15 min 

Orientation  

0° (h
orizontal) , (

0°± 2°) d
ifference 

±3° from provided: 1° (horizontal) 

Nighttime values 

0 nights 

See Nighttime Readings section 

Shading impact 

2.99 kWh/m2, <1% energy 

2% energy 

For more details refer to the detailed sections. 
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Solar irra
diance during nighttime is zero. Any non-zero values registered during this time signal specific features or 

issues of the system. Nighttime offset test aims to verify the combined effect of thermal offset typical to thermopile 

pyranometers and system issues such as grounding loops, power lines crosstalk, or connectivity issues. See more. 

The plot below visualizes irra
diance values logged during the night. 

Test results 

Parameter 

Result 

Reference 

Number of nights with readings 

365 

10 

Mean nighttime reading 

-2.2 W/m
2  

±10 W/m2, based on analysis settings 

Nights with readings outside limits 

1 night(s) (1
% of available) 

5%  

 

The density plots below visualize distribution of difference between the two datasets. Color represents density of 

points from individual points in blue to many overlapping points in red. 

 

 

Measurement data values during nighttime See more  

 

Automated conclusion 

Nighttime values are mostly within expected limits which suggest reliable irra
diance measurements. 1% of nights 

show occasional readings outside the limits. Check the data for these nights and adjacent days for signs of electrical 

issues or other problems. See more  

!
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Solar irra
diance during nighttime is zero. Any non-zero values registered during this time signal specific features or 

issues of the system. Nighttime offset test aims to verify the combined effect of thermal offset typical to thermopile 

pyranometers and system issues such as grounding loops, power lines crosstalk, or connectivity issues. See more. 

The plot below visualizes irra
diance values logged during the night. 

Test results 

Parameter 

Result 

Reference 

Number of nights with readings 

322 

10 

Mean nighttime reading 

-2.1 W/m
2  

±10 W/m2, based on analysis settings 

Nights with readings outside limits 

1 night(s) (1
% of available) 

5%  

 

The density plots below visualize distribution of difference between the two datasets. Color represents density of 

points from individual points in blue to many overlapping points in red. 

 

 

Measurement data values during nighttime See more  

 

Automated conclusion 

Nighttime values are mostly within expected limits which suggest reliable irra
diance measurements. 1% of nights 

show occasional readings outside the limits. Check the data for these nights and adjacent days for signs of electrical 

issues or other problems. See more  

!
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How to use EKO Q

The process is straightforward. Simply upload your irradiance data in standard CSV format. If the format requires clarification, the Data 
Import Wizard will guide you through the necessary steps to ensure accurate interpretation. Once configured, the fully automated analysis 
runs seamlessly, delivering a comprehensive professional report with detailed insights.

What you get

The resulting report provides valuable insights on your 
irradiance sensors, measurement system setup and 
overall irradiance data quality and reliability, optimised for 
different needs:

• Executive summary for overall health assessment overview
• Pass/fail test results for quick actions
• Extensive details for deep dive and investigations
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Lisbon Demo 

Unaudited Data Quality Report 

This report is the result of fully automated Data Quality 

analysis. Careful expert audit is advised to draw 

conclusions and required actions.  

Contact EKO Q support fo
r assistance via  

eko-q@eko-instruments.com. 

Site 

“Lisbon Demo” 

38.75°(N), -9
.16° (W

), 85 m 

Period 

2021 Jan 01 – 2021 Dec 31 

Sensor(s) 
 “MS802”, SN: - 

“GHI_fro
m_tracker”, S

N: - 

Analysis 

mode 

Sensor to reference sensor analysis,  

Horizontal pyranometer 

External Data 

Sources 

CAMS Irra
diance, ERA5 Meteo,  

SRTM Elevation  

 

!"#$
%&'(#

)*%+
+,-.)

Data Quality Overview 

 
 Data Availability  

 
Time Shift 

 

 
 Data Integrity 

 
Sensor Orientation 

 

 
 Agreement with Reference Data (Original) 

 
Nighttime Readings 

 

 
  

 
Nearby Shading 

 

Recommendations: 

-! Consider specifying location with 4-digit precision. 

-! Log 1-min (5-min maximum) data based on averaging of 1-second data (see Data Availability section). 

-! Check scaling factor (g
ain) estimate (see Agreement with Reference Data section). 

 
 
See more details in further sections of the report. 

 
 

Data file(s): “5-min data.csv”  

Software version: v.1.1.29 (April 2025) 

Analysis ID: “Lisbon MS802 vs Tracker”, “2
0250505T0930” 

Analysis duration: 00:00:51 
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This section summarizes key results of the tests performed. For more detailed view and more results see following 

sections. Use section title
s in the table as shortcuts. 

 

Caution! Some tests and parameters may be interdependent and should be assessed together. S
ee more   

Use these linked insights for cross-checking and troubleshooting. 

 
Data Provided 

Result 

Reference 

Location 

+38.75° (N
), -9

.16° (W
) 

4-digit precision, minimum 2-digits!

Sensor class 

ISO 9060:2018 Class A pyranometer 
Class A recommended 

Data Integrity 

Result 

Reference 

Analysis period 

2021-Jan-01 to 2021-Dec-31, 365 days 
5 days min, >21 days recommended 

Number of samples  

104 833 

-  

Timestamp granularity 

Single granularity: 5 min 

Single granularity, 1-5 min recommended 

Daytime data availability  

100 % tim
e, - %

 energy 

90 % (tim
e) 

Nighttime data availability 

100 % tim
e, - %

 energy 

50 % (tim
e) 

Time zone check 

Passed 

- 

Unit Check 

Passed 

- 

Duplicate samples 

N/A 

2 % (tim
e) 

Frozen samples 

N/A 

2 % (tim
e) 

Compromised samples, daytime 

38 samples, <1% (tim
e) 

10 % (tim
e). See detailed section 

Compromised samples, nighttime 

- 

20 % (tim
e) 

Agreement with Reference Data 

Result 

Reference 

Mean “bias”, all conditions 

+1.2 % 

5 % based on analysis settings 

Mean “bias”, clear sky conditions 

+1.4 % 

2 % based on analysis settings 

Maximum “bias” in annual irra
diation 

+1.2 % 

5 % based on analysis settings 

Maximum “bias” in monthly irra
diation 

+2.7 % 

10 % based on analysis settings 

Scaling factor (gain), all conditions 

(-3.0 ± 1.0) % 

3 % 

Scaling factor (gain), clear sky conditions 

(-3.6 ± 0.6) % 

3 % 

Gain drift, a
ll conditions  

- 

1 %/year 

Gain drift, c
lear sky conditions 

- 

1 %/year 

Agreement with Reference (Auto Corrected) 

Result 

Reference 

Mean bias, all conditions 

N/A 

5 % based on analysis settings 

Mean bias, clear sky conditions 

N/A 

2 % based on analysis settings 

Maximum bias in. annual irra
diation 

N/A 

5 % based on analysis settings 

Maximum bias in. monthly irra
diation 

N/A 

10 % based on analysis settings 

Scaling factor (gain), all conditions 

N/A 

5 % 

Scaling factor (gain), clear sky conditions 

N/A 

3 % 

Gain drift, a
ll conditions  

N/A 

1 %/year 

Gain drift, c
lear sky conditions 

N/A 

1 %/year 

Tests for Common Issues 

Result 

Reference 

Time shift 

0 min ± 5 min 

15 min 

Orientation  

0° (h
orizontal) , (

0°± 2°) d
ifference 

±3° from provided: 1° (horizontal) 

Nighttime values 

0 nights 

See Nighttime Readings section 

Shading impact 

2.99 kWh/m2, <1% energy 

2% energy 

For more details refer to the detailed sections. 
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This section provides overview of key indicators for general integrity and soundness of the irra
diance data provided. 

Issues highlighted in this section are typically related to settings, performance, and issues within the measurement 

system. 

Data Overview provides visualization of the data and basic checks. Any issues detected in this section have immense 

impact on further analyses. Inspect the results carefully, correct any issues detected and run the analysis again. 

Data Availability summarizes statistics on missing and compromised samples. These samples are removed from the data 

for most of the further analyses. 

1,#,
%23$*

3"$4%

The “Carpet” plot below provides a visual overview of the irra
diance data during the whole period of analysis. It u

ses 

date and time of the day as coordinates and color-code irra
diance values. Use this plot to visually inspect your data 

for irre
gularities. See more   

 

Measurement data overview, carpet plot 

Time Zone Check 

Time Zone Check test verifies that the irra
diance data matches the time zone specified. See more    

 

Time zone expected 
Time zone detected 

Confidence 

Result 

Standard time zone  

Local (W
ET) 

Local (W
ET) 

100% 

Passed 

Daylight saving time  

Local (W
EST) 

Local (W
EST) 

100% 

Passed 

Units Check 

Units Check test verifies that irra
diance units of measure are specified correctly. See more  

 

Units expected 

Units detected 

Confidence 

Result 

Irradiance units   

W/m2 

W/m2 

100% 

Passed 

 
 

Caution! Any issues you can see in this section can have critical impact on further analysis. Correct all the 

issues detected and run the analysis again. 

!
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This section summarizes results of analyses that specifically target iss
ues commonly found in field solar irra

diance 

measurements. If le
ft unnoticed these issues lead to significant bias and extra uncertainties in resource assessment, 

performance calculation, and other critical analyses. The tests are designed to highlight patterns which typically 

signal one or multiple common problems. 

 

Caution! The common issues may occur together which complicates troubleshooting. Refer to the advice 

in each test, verify and correct your data and/or settings accordingly. Then run the analysis again.  

9"+$%!:"
(#%

Time shift in
 measurement data is a common result of incorrect data sampling and recording, signal processing, as 

well as of clock accuracy and time engine synchronization in data acquisition systems.  

To avoid confusion with similar effects, see also Sensor Orientation and Overall Agreement Over Time. See more   

Test results 

Test re
sults using clear sky conditions 

Result 

Reference 

Time shift, u
sing Clear Sky conditions See more  

0 min ± 15 min 

15 min 

Time shift, to
lerating orientation error S

ee more  

- 

15 min 

Test re
sults using all sky conditions 

Result 

Reference 

Time shift, u
sing All sky conditions See more  

0 min ± 5 min 

15 min 

Time shift, to
lerating orientation error S

ee more  

- 

30 min 

 

 

 

Alignment of measurement data with model PoA data, 

 using data in clear sky conditions. See more  

Alignment of measurement data with model PoA data, 

 using data in all sky conditions. See more  

Automated conclusion 

The data shows no time shift. 
See more  Test confirms no common time shift w

ithin reference precision.!
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Incorrect sensor installation is major cause of wrong measurement data while it is
 often hard to detect and extremely 

hard to compensate. See more  The sensor orientation test aims to assess actual sensor orientation. 

 

Caution! Orientation test is sensitive to time shift in
 the data. If ti

me shift is
 detected, we advise to fix the 

time shift first and run the analysis again.  

 

Caution! This test assumes the orientation is constant during the analysis period. If y
ou suspect different, 

we advise to run the analysis on shorter intervals and compare results. See more  

Test results 

Test re
sult using clear sky conditions 

Result 

Reference 

Orientation of best correlation 

11°, azimuth 86° (East) 

- 

Deviation from orientation provided 

(1°± 6°)  

3° from provided: 10° tilt, 
90° (East) 

Test re
sult using all sky conditions 

Result 

Reference 

Orientation of best correlation 

10°, azimuth 80° (East),  

- 

Deviation from orientation provided 

(2°± 12°)  

5° from provided: 10° tilt, 
90° (East) 

The plots below show residual root mean square difference (RMSE) between the measurement data and the 

reference data for different orientations. Each point represents a probed orientation. See Documentation for details 

on how to get the most out of the Orientation plots. 

 

 

Correlation with model data assuming different orientations,  

Using clear sky conditions only See more  

Correlation with model data assuming different orientations,  

Using All sky conditions See more  

Automated conclusion 

Irradiance sensor data corresponds to the provided orientation of 10° tilt
, azimuth 90° (East) within the accuracy of 

the test. The test cannot confirm the orientation to the reference precision See more 

EKO recommends logging the readings of integrated tilt s
ensor in EKO S-series pyranometers. See more   

!
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Solar irra
diance during nighttime is zero. Any non-zero values registered during this time signal specific features or 

issues of the system. Nighttime offset test aims to verify the combined effect of thermal offset typical to thermopile 

pyranometers and system issues such as grounding loops, power lines crosstalk, or connectivity issues. See more. 

The plot below visualizes irra
diance values logged during the night. 

Test results 

Parameter 

Result 

Reference 

Number of nights with readings 

365 

10 

Mean nighttime reading 

-2.2 W/m
2  

±10 W/m2, based on analysis settings 

Nights with readings outside limits 

1 night(s) (1
% of available) 

5%  

 

The density plots below visualize distribution of difference between the two datasets. Color represents density of 

points from individual points in blue to many overlapping points in red. 

 

 

Measurement data values during nighttime See more  

 

Automated conclusion 

Nighttime values are mostly within expected limits which suggest reliable irra
diance measurements. 1% of nights 

show occasional readings outside the limits. Check the data for these nights and adjacent days for signs of electrical 

issues or other problems. See more  

!
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The Nearby Shading test detects presence of obstacles that consistently block direct sun light fro
m specific 

directions, such as nearby buildings, tre
es, or other equipment on the site. Severe soiling that persists over long time 

may also be perceived as shading. 

 

Caution! The Shading test relies on correct tim
e and sensor orientation. If T

ime Shift or Sensor 

Orientation tests suggest adjustments, we advise to fix them first and run the analysis again. See more   

The plots below summarize shading over different directions in a polar view (as seen from within the dome of the 

pyranometer) of solar azimuth and solar elevation. Yellow areas represent solar positions with data available with no 

shading detected. Darker colors represent solar positions with consistent shading detected, with black 

corresponding to fully blocked direct sunlight. Expected horizon shading for the location is shown in grey. See more 

Test re
sult 

Result 

Reference 

Shading impact 

2.99 kWh/m2, <1% energy 

2% energy 

 

 

 

Shading map in polar view 

 

Automated conclusion 

No significant shading detected. See more  
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Solar irra
diance during nighttime is zero. Any non-zero values registered during this time signal specific features or 

issues of the system. Nighttime offset test aims to verify the combined effect of thermal offset typical to thermopile 

pyranometers and system issues such as grounding loops, power lines crosstalk, or connectivity issues. See more. 

The plot below visualizes irra
diance values logged during the night. 

Test results 

Parameter 

Result 

Reference 

Number of nights with readings 

322 

10 

Mean nighttime reading 

-2.1 W/m
2  

±10 W/m2, based on analysis settings 

Nights with readings outside limits 

1 night(s) (1
% of available) 

5%  

 

The density plots below visualize distribution of difference between the two datasets. Color represents density of 

points from individual points in blue to many overlapping points in red. 

 

 

Measurement data values during nighttime See more  

 

Automated conclusion 

Nighttime values are mostly within expected limits which suggest reliable irra
diance measurements. 1% of nights 

show occasional readings outside the limits. Check the data for these nights and adjacent days for signs of electrical 

issues or other problems. See more  

!
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Lisbon Demo 

Unaudited Data Quality Report 

This report is the result of fully automated Data Quality 

analysis. Careful expert audit is advised to draw 

conclusions and required actions.  

Contact EKO Q support fo
r assistance via  

eko-q@eko-instruments.com. 

Site 

“Lisbon Demo” 

38.75°(N), -9
.16° (W

), 85 m 

Period 

2021 Jan 01 – 2021 Dec 31 

Sensor(s) 
 “MS802”, SN: - 

“GHI_fro
m_tracker”, S

N: - 

Analysis 

mode 

Sensor to reference sensor analysis,  

Horizontal pyranometer 

External Data 

Sources 

CAMS Irra
diance, ERA5 Meteo,  

SRTM Elevation  

 

!"#$
%&'(#

)*%+
+,-.)

Data Quality Overview 

 
 Data Availability  

 
Time Shift 

 

 
 Data Integrity 

 
Sensor Orientation 

 

 
 Agreement with Reference Data (Original) 

 
Nighttime Readings 

 

 
  

 
Nearby Shading 

 

Recommendations: 

-! Consider specifying location with 4-digit precision. 

-! Log 1-min (5-min maximum) data based on averaging of 1-second data (see Data Availability section). 

-! Check scaling factor (g
ain) estimate (see Agreement with Reference Data section). 

 
 
See more details in further sections of the report. 

 
 

Data file(s): “5-min data.csv”  

Software version: v.1.1.29 (April 2025) 

Analysis ID: “Lisbon MS802 vs Tracker”, “2
0250505T0930” 

Analysis duration: 00:00:51 
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This section summarizes results of analyses that specifically target iss
ues commonly found in field solar irra

diance 

measurements. If le
ft unnoticed these issues lead to significant bias and extra uncertainties in resource assessment, 

performance calculation, and other critical analyses. The tests are designed to highlight patterns which typically 

signal one or multiple common problems. 

 

Caution! The common issues may occur together which complicates troubleshooting. Refer to the advice 

in each test, verify and correct your data and/or settings accordingly. Then run the analysis again.  

9"+$%!:"
(#%

Time shift in
 measurement data is a common result of incorrect data sampling and recording, signal processing, as 

well as of clock accuracy and time engine synchronization in data acquisition systems.  

To avoid confusion with similar effects, see also Sensor Orientation and Overall Agreement Over Time. See more   

Test results 

Test re
sults using clear sky conditions 

Result 

Reference 

Time shift, u
sing Clear Sky conditions See more  

0 min ± 15 min 

15 min 

Time shift, to
lerating orientation error S

ee more  

- 

15 min 

Test re
sults using all sky conditions 

Result 

Reference 

Time shift, u
sing All sky conditions See more  

0 min ± 5 min 

15 min 

Time shift, to
lerating orientation error S

ee more  

- 

30 min 

 

 

 

Alignment of measurement data with model PoA data, 

 using data in clear sky conditions. See more  

Alignment of measurement data with model PoA data, 

 using data in all sky conditions. See more  

Automated conclusion 

The data shows no time shift. 
See more  Test confirms no common time shift w

ithin reference precision.!
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Incorrect sensor installation is major cause of wrong measurement data while it is
 often hard to detect and extremely 

hard to compensate. See more  The sensor orientation test aims to assess actual sensor orientation. 

 

Caution! Orientation test is sensitive to time shift in
 the data. If ti

me shift is
 detected, we advise to fix the 

time shift first and run the analysis again.  

 

Caution! This test assumes the orientation is constant during the analysis period. If y
ou suspect different, 

we advise to run the analysis on shorter intervals and compare results. See more  

Test results 

Test re
sult using clear sky conditions 

Result 

Reference 

Orientation of best correlation 

11°, azimuth 86° (East) 

- 

Deviation from orientation provided 

(1°± 6°)  

3° from provided: 10° tilt, 
90° (East) 

Test re
sult using all sky conditions 

Result 

Reference 

Orientation of best correlation 

10°, azimuth 80° (East),  

- 

Deviation from orientation provided 

(2°± 12°)  

5° from provided: 10° tilt, 
90° (East) 

The plots below show residual root mean square difference (RMSE) between the measurement data and the 

reference data for different orientations. Each point represents a probed orientation. See Documentation for details 

on how to get the most out of the Orientation plots. 

 

 

Correlation with model data assuming different orientations,  

Using clear sky conditions only See more  

Correlation with model data assuming different orientations,  

Using All sky conditions See more  

Automated conclusion 

Irradiance sensor data corresponds to the provided orientation of 10° tilt
, azimuth 90° (East) within the accuracy of 

the test. The test cannot confirm the orientation to the reference precision See more 

EKO recommends logging the readings of integrated tilt s
ensor in EKO S-series pyranometers. See more   

!
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The Nearby Shading test detects presence of obstacles that consistently block direct sun light fro
m specific 

directions, such as nearby buildings, tre
es, or other equipment on the site. Severe soiling that persists over long time 

may also be perceived as shading. 

 

Caution! The Shading test relies on correct tim
e and sensor orientation. If T

ime Shift or Sensor 

Orientation tests suggest adjustments, we advise to fix them first and run the analysis again. See more   

The plots below summarize shading over different directions in a polar view (as seen from within the dome of the 

pyranometer) of solar azimuth and solar elevation. Yellow areas represent solar positions with data available with no 

shading detected. Darker colors represent solar positions with consistent shading detected, with black 

corresponding to fully blocked direct sunlight. Expected horizon shading for the location is shown in grey. See more 

Test re
sult 

Result 

Reference 

Shading impact 

2.99 kWh/m2, <1% energy 

2% energy 

 

 

 

Shading map in polar view 

 

Automated conclusion 

No significant shading detected. See more  
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This section summarizes key results of the tests performed. For more detailed view and more results see following 

sections. Use section title
s in the table as shortcuts. 

 

Caution! Some tests and parameters may be interdependent and should be assessed together. S
ee more   

Use these linked insights for cross-checking and troubleshooting. 

 
Data Provided 

Result 

Reference 

Location 

+38.75° (N
), -9

.16° (W
) 

4-digit precision, minimum 2-digits!

Sensor class 

ISO 9060:2018 Class A pyranometer 
Class A recommended 

Data Integrity 

Result 

Reference 

Analysis period 

2021-Jan-01 to 2021-Dec-31, 365 days 
5 days min, >21 days recommended 

Number of samples  

104 833 

-  

Timestamp granularity 

Single granularity: 5 min 

Single granularity, 1-5 min recommended 

Daytime data availability  

100 % tim
e, - %

 energy 

90 % (tim
e) 

Nighttime data availability 

100 % tim
e, - %

 energy 

50 % (tim
e) 

Time zone check 

Passed 

- 

Unit Check 

Passed 

- 

Duplicate samples 

N/A 

2 % (tim
e) 

Frozen samples 

N/A 

2 % (tim
e) 

Compromised samples, daytime 

38 samples, <1% (tim
e) 

10 % (tim
e). See detailed section 

Compromised samples, nighttime 

- 

20 % (tim
e) 

Agreement with Reference Data 

Result 

Reference 

Mean “bias”, all conditions 

+1.2 % 

5 % based on analysis settings 

Mean “bias”, clear sky conditions 

+1.4 % 

2 % based on analysis settings 

Maximum “bias” in annual irra
diation 

+1.2 % 

5 % based on analysis settings 

Maximum “bias” in monthly irra
diation 

+2.7 % 

10 % based on analysis settings 

Scaling factor (gain), all conditions 

(-3.0 ± 1.0) % 

3 % 

Scaling factor (gain), clear sky conditions 

(-3.6 ± 0.6) % 

3 % 

Gain drift, a
ll conditions  

- 

1 %/year 

Gain drift, c
lear sky conditions 

- 

1 %/year 

Agreement with Reference (Auto Corrected) 

Result 

Reference 

Mean bias, all conditions 

N/A 

5 % based on analysis settings 

Mean bias, clear sky conditions 

N/A 

2 % based on analysis settings 

Maximum bias in. annual irra
diation 

N/A 

5 % based on analysis settings 

Maximum bias in. monthly irra
diation 

N/A 

10 % based on analysis settings 

Scaling factor (gain), all conditions 

N/A 

5 % 

Scaling factor (gain), clear sky conditions 

N/A 

3 % 

Gain drift, a
ll conditions  

N/A 

1 %/year 

Gain drift, c
lear sky conditions 

N/A 

1 %/year 

Tests for Common Issues 

Result 

Reference 

Time shift 

0 min ± 5 min 

15 min 

Orientation  

0° (h
orizontal) , (

0°± 2°) d
ifference 

±3° from provided: 1° (horizontal) 

Nighttime values 

0 nights 

See Nighttime Readings section 

Shading impact 

2.99 kWh/m2, <1% energy 

2% energy 

For more details refer to the detailed sections. 
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Solar irra
diance during nighttime is zero. Any non-zero values registered during this time signal specific features or 

issues of the system. Nighttime offset test aims to verify the combined effect of thermal offset typical to thermopile 

pyranometers and system issues such as grounding loops, power lines crosstalk, or connectivity issues. See more. 

The plot below visualizes irra
diance values logged during the night. 

Test results 

Parameter 

Result 

Reference 

Number of nights with readings 

365 

10 

Mean nighttime reading 

-2.2 W/m
2  

±10 W/m2, based on analysis settings 

Nights with readings outside limits 

1 night(s) (1
% of available) 

5%  

 

The density plots below visualize distribution of difference between the two datasets. Color represents density of 

points from individual points in blue to many overlapping points in red. 

 

 

Measurement data values during nighttime See more  

 

Automated conclusion 

Nighttime values are mostly within expected limits which suggest reliable irra
diance measurements. 1% of nights 

show occasional readings outside the limits. Check the data for these nights and adjacent days for signs of electrical 

issues or other problems. See more  

!
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Solar irra
diance during nighttime is zero. Any non-zero values registered during this time signal specific features or 

issues of the system. Nighttime offset test aims to verify the combined effect of thermal offset typical to thermopile 

pyranometers and system issues such as grounding loops, power lines crosstalk, or connectivity issues. See more. 

The plot below visualizes irra
diance values logged during the night. 

Test results 

Parameter 

Result 

Reference 

Number of nights with readings 

322 

10 

Mean nighttime reading 

-2.1 W/m
2  

±10 W/m2, based on analysis settings 

Nights with readings outside limits 

1 night(s) (1
% of available) 

5%  

 

The density plots below visualize distribution of difference between the two datasets. Color represents density of 

points from individual points in blue to many overlapping points in red. 

 

 

Measurement data values during nighttime See more  

 

Automated conclusion 

Nighttime values are mostly within expected limits which suggest reliable irra
diance measurements. 1% of nights 

show occasional readings outside the limits. Check the data for these nights and adjacent days for signs of electrical 

issues or other problems. See more  

!

 

EKO Q provides an independent assesment of data quality and 
powers your regular check up, benchmark or troubleshooting.

Need help? Contact us

If you have any questions or need further assistance, feel free to email us at eko-q@eko-instruments.com.

For more details, visit the product page: www.eko-instruments.com/eko-q

eko-instruments.com

Key Features

1. Automated 
in-depth report

3. Detection of common 
issues with sampling, 
shading, offsets

5. Cross-checks of 
multiple sensors on-site

6. Sanity checks based on 
environmental conditions

4. Data integrity 
verification

2. Correlation with satellite 
and model data


