ASK THE EXPERTS: TECHNOLOGY

How to prevent
PID financial losses

Vigdu P-106

PID is being talked about more and more in our
industry. Tsachy Hacohen Meler, V.P. Sales &
Marketing, Vigdu Technologies LTD, invited PES to
come and discover the latest way to avoid financial
losses and improve efficiency. It seems there’s a
new approach to PID, more so as the 1500V is now
in play.
PES: Hi Tsachy, welcome to PES Solar/PV,
it’s great to talk with you. Could you begin
by giving us a brief overview of Vigdu?
Tsachy Hacohen Meler
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Tsachy Hacohen Meler: Established in 2014
and based in Israel, Vigdu concentrates on
R&D and the manufacturing of optimization

resolutions for PV plants. We started with
PID solutions, which we sell globally. We are
pleased to say that our customers vary from
inverters and PV module manufacturers, PV
plants owners, to EPC’s & O&M’s.
We supply embedded anti PID solutions with
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measures from the planning stage of the
plant, just like inverters and modules. Instead
of once non-refundable financial losses and
physical damage had already occurred.
PES: First, for those who don’t know, could
you please explain what PID is?
THM: In short, PID is Potential Induced
Degradation: a common phenomenon where
negative potential can occur within
photovoltaic modules causing current leakage.

both day and night mode technologies.
It’s an exciting time for us, because at the
moment we are in the midst of significant
patent-protected developments for the
optimization of PV plants.
PES: Can you explain why you believe it’s
smarter and cheaper to use PID preventive
measures from the planning stage?
THM: We know for many years PID (Potential
Induced Degradation) severely damages the
performance and financing of PV plants.
After years of experience, 2017 was the
turning point in both perspective and
execution. This is when PV developers,
EPC’s, PV plants owners, banks and
insurance companies, reached the
conclusion, that PID damages were worse
than previously thought. They realized PID
should be avoided by default preventive

The more detailed description is that due to
the grounded module frames a potential
conflict between the cells, the negative pole
and the frame, the positive pole, can occur,
which leads to an electric field. The electric
field forces the ions to move out of the glass,
through the encapsulant and into the solar
cell. Inside the cell, a short circuit of the cell
PN-Junction, leads to a decrease of the
parallel resistance, followed by a drop of the
power output and a decrease of the other PV
module parameters.
As long as the phenomenon is not detected
and treated, more and more modules will be
affected along the string. Each affected
module decreases the total performance of
the string.
Performance losses of over 80% and more
are observed in numerous PV plants at the
negative pole of strings.
PID can be found in thin-film modules,
irreversible degradation called transparent

conductive oxide [TCO] corrosion, in N-type
modules, reversible, until a no-return point,
caused by polarization due to the positive
potential and in P-type, most common C-SI &
M-SI, reversible, until a no-return point.
It is a well-established fact that the higher
the negative voltage, the faster and more
severe the PID degradation.
PES: According to that, would the new
1500V PV modules will be more likely to be
PID sensitive?
THM: 1500V modules are definitely more
likely to develop PID, as the negative pole
voltage will be 50% higher than the 1000V
modules. This only shows that PID is
expected to be more common and extreme.
We are already seeing some PV module
manufacturers exclude PID testing from their
datasheet and require anti PID solution to be
installed, from the beginning, in parallel to
their modules.
This is also the reason we are experiencing a
high demand from inverter manufacturers to
use our imbedded anti PID solution inside
their inverters.
PES: So, what was the old way of dealing
with PID?
THM: The old way was to install the PV plant
without any PID preventive measures, and
hope for the best. Sometimes it worked; other
times it had a significant, sometimes crushing
effect on the project financing and revenues.
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Furthermore, project financing, bankability,
yield and revenue insurance, due diligence
etc. are easier when PID prevention actions
have been installed from the planning stage
of projects.
PES: Presumably it acts as a type of
‘insurance’ or protection layer?
THM: Exactly, since not all the plants will be
affected by PID, and the Vigdu PID preventive
solution is a one-time, low-cost investment,
the use of it as preventive measure can be
easily perceived as a one-time protection
layer, or a type of ‘insurance’ for the lifetime
of the plant.
PES: Today most PV modules are PID FREE,
so why worry?
THM: In answer to your question, there are a
few relevant facts.
Firstly, IEC62804, the standard for PID
testing, has no pass/fail criteria.
PES: Can you tell us how PID influences the
project financing?
THM: It usually takes about two years in
order to clearly diagnose the PID
degradation; at the beginning when
comparing YoY yields, the PID degradation
effect can be explained by different possible
reasons, such as weather, soiling,
maintenance, irradiation levels, LID etc.
Once the degradation is too severe to
explain, on-site or lab testing is carried out to
locate the degradation source, on-site STC,
IR, EL, IV_Curve, and third-party Lab.
The main problem is that by that time the PID
can affect the overall PV plant by 10%-20%,
the PV modules on the negative side of the
strings are already severely degraded, and
most or all of the modules on the negative
side of the strings are affected.

For the last two years, Vigdu Technologies
has been receiving on-going orders for
our PID preventive solution, both for new
and existing plants, with and without
existing PID.
PES: Risk management must be coming
more and more into the forefront; can you
tell us how?
THM: It is actually a pure risk management issue.
Today not only EPC companies, but also
investors, banks and insurance companies,
look at PID preventive measures from a risk
management point of view. The preventive
approach significantly reduces the
investment risk, and can shorten the ROI
period while increasing profits. Thus, keeping
the investment on track as planned.

Secondly, PID FREE modules, according to the
IEC62804 standard test, undergo at best a
96-hour PID stress test under the conditions
of 85°C degrees and 85% relative humidity
(‘double 85’) at +/-1,000V, while a degradation
of up to 5% is considered a pass in the market
norm. We haven’t seen any data which proves
that these conditions simulate 25 years of a
PV module in operation.
We also don’t think anyone is willing to give
up on ~ 5% of the plant lifetime overall yield
and profit. Furthermore, it might be in
contradiction to the PV module
manufacturers’ performance warranty.
Thirdly, we see numerous cases that PID
FREE TIER 1 modules with ‘Approved’ PID
testing, are extremely sensitive to PID, and in
many cases are strongly affected by PID.

At this point in time, treating the PID and
restoring the plant will not avoid the high
non-refundable losses.
Even at this stage, the impact on the project
financing and revenues can be critical, and
could have been prevented in advance.
PES: Well, what has changed in the past
two years?
THM: Previously, PID preventive measures
were taken only at PV plants using PID FREE
modules, combined with internal
transformer central inverters, by connecting
a grounding kit. Yet, plants using string
inverters or a TL central inverter were left to
pure chance.
There were no preventative measures to
combat the risk of PID, until 2017, when it
became such a widespread phenomenon,
which could no longer be ignored.
Naturally, this raised a lot of red flags, for
all those involved, as being a risk
management issue.
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Initial PV Module 1 – Credit – PI Berlin AG

PV Module 1 after PID – Credit – PI Berlin AG
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This was also proven by third party
laboratories.
There are two reasons for that: first, when
module manufacturers certify a module
series, through a third-party accredited lab,
it uses a specific BOM, yet they may use
many different BOMs during the
manufacturing of the same module series.
The second reason is that overbooked order
booking, sometimes force manufacturers to
purchase PV modules from another OEM’s.
PES: What happens when PID is detected in
a PV plant without preventive measures?
THM: When PID is detected the following
occurs:
The plant has already suffered significant
losses that are non-refundable. The PV
module manufacturers needs to be proven,
by a third-party accredited laboratory
that the lower production is indeed due
to PID. This involves a lot of manpower
hours, testing on-site and in the lab, plus
other costs.
The negotiations, with the module
manufacturer, can in many cases take
6-24 months.
It is even more complicated when the module
manufacturer is also the EPC.
Disassembling, packing and recycling the PID
affected modules, as agreed with the module
manufacturers. In the absolute majority of
cases they only offer to replace 25% of each
PID affected string, which is less than half of
the affected modules.
The module manufacturer will try to replace
some of the PID affected modules in order to
improve the plant production to the average
production in other plants, in the same
geographical area, which is far from
optimizing the plant.

12.8 MW PV plant ‘Nevatim 2’ of Shikun & Binui Energy

The cost of inland transportation of the old PV
modules for recycling and new PV modules
from the manufacturer’s warehouse.
Installation of the new modules.

A permanent mismatch of the old and new
modules in all strings.
Installation of the Vigdu solution in order to
prevent further development of PID and
recover the modules that are still reversible.

All the above costs will not be returned to the
investor, owner, EPC etc.!
Experience shows that PID FREE modules
cannot be a sufficient protection against
direct and indirect PID losses, especially now
with the 1500V PV modules.
PES: Moving into the second quarter of
2019, what are your predictions for the PV

industry in general and your company in
particular this year?

THM: The PV market is booming globally, and
the future predictions are for an installed
global capacity of 1000GW by 2020.
In the first quarter of 2019 Vigdu has seen a
significant increase in orders for PID preventive
measures, as the professional PV market
begins to understand the expected high risk of
the 1500V on the system PID and performance.
We expect to quadruple our total sales this
year and each year after, as our sales and
market potential is at exponential growth.
To avoid the above-mentioned losses, a
Vigdu PID preventive device should be
installed from the beginning at any PV plant.
www.vigdu.com
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