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Our specialism, extremely accurate:

Å IV measurement

Å Light soaking, stabillization, degradation 

Å Temperature effects on IV

Å UV degradation

1. Simulators with integrated chambers 2. Downstream test services at import locations 

We are specialized in sunlight simulation and PV output measurement

We help our customers achieve the lowest safety margins in industry2



ÅOur test labs are situated INSIDE the warehouses 

Å~30% of PV modules imported into Europe 

flow through these warehouses

ÅWe only test statistically relevant sample sizes

1. IV: is the power output received as ordered

2. EL: production and transport damage

ÅTypically at transfer of ownership 
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We operate two import testing labs: in the ports of Rotterdam (NL) and 
Valencia (Spain)



Today: a deep dive into on IV results of a dataset of 25k+ modules 
-representing close to a GW imported into Europe-

Measured power output vs. the nominal and contracted value 

Measured power output vs. factory flash data

- Is the plus tolerance delivered? (up to +5W or +3%)

A

B
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Measured power at our labs is below nominal value for ~64% of brandsA1

~36% in +tolerance ~51% below nominal value ~13% below error margin (M.U.)
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Module Brand Avg. ɲ Nom. Pmax
Brand 1 %
Brand 2 %
Brand 3 %
Brand 4 %
Brand 5 %
Brand 6 %
Brand 7 %
Brand 8 %
Brand 9 %
Brand 10 %
ΧΦ

Module Brand Avg. ɲ Nom. Pmax
Brand 1 %
Brand 2 %
Brand 3 %
Brand 4 %
Brand 5 %
Brand 6 %
Brand 7 %
Brand 8 %
Brand 9 %
Brand 10 %
ΧΦ

Module Brand Avg. ɲ Nom. Pmax
Brand 1 %
Brand 2 %
Brand 3 %
Brand 4 %
Brand 5 %
Brand 6 %
Brand 7 %
Brand 8 %
Brand 9 %
Brand 10 %
ΧΦ

Data are being updated



Also: for a brand that scores well on average, there is a variation per batch A2

Data from two large volume tested brands

Deviation from nominal value Deviation from nominal value

Brand A Brand B

Spread is 4.5% Spread is 5%

What is the value of this 4-5% for the buyer?
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Letôs put a value on every 1% of output change, for an ownerA

Approx. 
electricity 

price

ϵлΦло κ kWh

ϵлΦлр κ kWh

ϵлΦлф κ kWh
(subsidized)

Irradiance 
per annum

1800 kWh per kWp

2600 kWh per kWp

1000 kWh per kWp

Annual 
income / Wp

Ϥϵфa ŦƻǊ мллa²Ǉ

Cost of every 1% 

on the 30 years lifespan -
per 100MW 

ϤϵнΦтaΗ
profitϤϵлΦлф ŦƻǊ м Wp

ϵлΦлр Ȅ мΦулл Ȅ мллa² Ȅ м҈ Ȅ ол Ґ ϵнΦтa
ϵκkWh x irradiance/WpȄ мллa² Ȅ м҈ Ȅ ƭƛŦŜǎǇŀƴҐ ϵнΦтa

So, every 1% matters 
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Today: a deep dive into IV results of a dataset of 30k+ modules 
-representing close to a GW imported into Europe-

A

B

Measured power output vs. the nominal and contracted value 
- We saw that every 1% matters and vs nominal value it is not always
delivered

Measured power output vs. factory flash data

- Is the plus tolerance (up to +5W or +3%) delivered and can that be 
enforced? 
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The factory flash data promises to be in between the nominal value and the 
maximum +tolerance

B

Manufacturer average: +1.25% (+4W)

Deviation from nominal power Ą
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Import testing of the same modules typically show lower averagesB

Manufacturer average: +1.25% (+4W)

Deviation from nominal power Ą

1.5% to gain, on average!
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Why is this happening and how to benefit

Measurement tolerances are normal, in every industry!

... but in this case, youôre not missing a sip, but hard cash!

How you can benefit:

Ą Measure accurately and build statistics to share  

Ą Measure with a 2% sample size, every batch  

Ą Write Pmax and EL testing conditions in purchase contracts

ñThe testing biasò: when the supplier is informed that modules 
will be tested, results are known to be typically higher

B

1
2
3
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Module output has been increased dramatically
accurate measurement of new technologies becomes challenging

Due to improving efficiencies and stack technologies 
(PERC, TOPCon, SHJ, coatings, busbars, etc.)

Due to wafer/module size 
increases
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Example of accurately measuring a large half cut module: 
flasher high resolution uniformity influences measurements 

High FF accuracy on module Pmax 
measurement

Source: Eternalsun Spire 5600 SLP calibration (performed at Fraunhofer ISE)

Half-cut 6 inch cell

60904-9
Edition 3

Resolution Light 
uniformity

96 squares, 
6 inch, IEC minimum

0.39% 

1536 squares, 
4 cm, high resolution

1%
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Key take-aways

ÅTesting at import serves two purposes

1. Protection against underdelivery of power output 

2. Tool to increase delivered power, by agreeing to get the +tolerance delivered

ÅData shows testing is required

ÅMeasured power typically below nominal value, and large variation batch to batch

ÅEven for ñacceptableò batches ~1.5% of output can be gained by getting the +tolerances delivered

ÅEvery 1% delivers huge lifetime value, at the same cost and effort it is pure profit

ÅTo enforce this value delivery, you need accurate independent power measurements

ÅFuture technologies will make accurate measurements more challenging

ÅHow you can benefit from this

ÅMeasure accurately and large sample sizes, every batch

ÅWrite Pmax and EL testing conditions in purchase contracts

ÅWork with a lab that is equipped to test future technologies
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Concluding: measuring accurately in statically relevant volumes is key to 
improve PV project ROIôs   

Are you a Plant owner/EPC/financier Č Import testing services

Are you a Test lab Č Equipment & consultancy on methods & processes 

Questions! 

Stefan Roest
CTO and co-founder of Eternalsun Spire

sroest@eternalsun.com 
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