
Understand the risks. Optimise monitoring.  
Maximise availability.

Lightning monitoring  
in practice



Akita Study from Japan

Greater wind efficiency 
through accurate data 
Wind turbines are getting taller and more powerful – and as a result, more prone 
to lightning strikes.

Upward flashes are particularly common and cause damage and wear to rotor 
blades, components and arresters. Often unnoticed, often with high  
follow-up costs.

Downward flashes, from cloud to earth, occur less frequently at wind turbines; 
however, due to high current steepness and peak currents, they pose a critical 
risk of acute, localised damage. It is not always clear what type of lightning 
struck, which rotor blade was affected, or whether any damage has occurred.

Accurate monitoring helps to prevent breakdowns, minimise repair costs 
and eliminate insurance risks.

A charged encounter
Cold Siberian air meets the warm 
waters of the Sea of Japan. The icy 
and snowy winter storms generate 
particularly intense charge separa-
tion – the winter lightning phenom-
ena.

Difficult to measure. Often invisible.  
Upward flashes consist of several 
prolonged discharges – often without 
distinct impulses.

Most common event:  
upward flashes
Ground-to-cloud discharges ac-
count for up to 90% of lightning 
events on tall structures such as 
transmission masts, mountain 
peaks or wind turbines.

Many of these events are not recorded  
by public monitoring systems. 

Hotspot: Japan's coast
This is where lightning strikes with the 
highest known frequency in the world 
occur – up to 50 times a year. 

More than 50% of damage 
to wind turbines is caused by 
lightning.

Prof. Kazuo Yamamoto

In a nutshell: winter lightning phenomena and upward flashes

Akita Study: lightning monitoring put to the test 

Lightning cannot be prevented. But it can be measured 
precisely. Just how accurately and with what results –  
this was determined in a field trial led by Prof. Kazuo 
Yamamoto: the Akita Study. 

The setting: the extreme conditions at the onshore 
coastal wind farm in Akita, Japan, which is renowned for 
its winter lightning phenomena.

The objective: to measure lightning events as accurately 
as possible and assess their impact on wind turbines.

In focus: the DEHNdetect lightning monitoring system.
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DEHNdetect

Scientifically validated. 
Field tested.
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DEHNdetect – 360° condition monitoring
	| High-precision measurement even below 1 kA – with  

an exceptionally wide measurement range from 60 A  
to 250 kA 

	| Rogowski coil with a wide frequency band from 0.01 Hz 
to 300 Hz 

	| Detection of upward and downward lightning –  
including all lightning current parameters in accordance 
with IEC 61400-24 Class 1 (JIS C 1400-24)  

	| Blade detection units (BDU): assignment of the lightning 
strike to the affected rotor blade 

The most reliable technology 
for lightning detection is the 
Rogowski coil.

Prof. Kazuo Yamamoto

The greatest risk to wind turbines is posed by frequent, pro-
longed upward flashes of low-intensity lightning, such as  
those associated with winter lightning phenomena. With 
regard to measurement, this means:

Precision is key 

On the one hand: Protection measures according to  
IEC 62305-1 and IEC 61400-24 are based on minimum values 
of several kA and peak values up to 200 kA. Lightning  
currents under 1 kA are outside the normative range.

On the other hand: Just under half of all upward flashes on 
wind turbines have an intensity of less than 1 kA.

Conventional monitoring solutions do not detect these 
low-intensity flashes. This gradually causes damage to the 
material as well as to the control and sensor systems. 

Akita Study: DEHNdetect impresses on two counts
Two measurement systems were validated against 
each other for the first time during the field test, at 
different installation locations within the same turbine.  

What was detected?  
	− Winter lightning phenomena with 70 lightning 

events in 14 months  
	− 50% of the events were small discharges under 

1 kA – but which accounted for almost 50% of the 
total charge  

What was the result? 
Both DEHNdetect systems reliably detected even the 
smallest lightning events, regardless of where they 
were installed – without any false readings during  
actual system operation.  

The DEHNdetect box solution: a high-precision measurement system.
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DEHNsphere

A clearer view of  
lightning events 
The Akita Study provided a wealth of insights into winter lightning phenomena and their  
impact on wind turbines. DEHNdetect not only records that a lightning strike has occurred,  
but also assesses its potential for damage – with the results available digitally.

DEHNsphere – makes lightning measurement visible
The platform connects DEHNdetect to the cloud and shows operators  
all lightning events and their effects.

	| Severity and impact analysis  
	| Asset-related event history 
	| Configurable threshold values for alerts and notifications 
	| Over-the-air firmware updates (FOTA) 
	| Remote configuration of DEHN smart monitoring devices 
	| MQTT, Modbus and REST API interfaces for flexible integration into  

existing infrastructures 

No matter how many systems, and no matter where in the world they are oper-
ated, DEHNsphere consolidates all lightning events on each asset into a central 
dashboard, making it easier to monitor the entire asset portfolio.

Using real-time data and global benchmarks from the DEHNsphere database, 
operators can make informed and targeted decisions on whether and when an 
inspection or maintenance is required.

This allows maintenance strategies to be optimised and costly downtimes  
caused by lightning-related damage to be avoided.



Prof. Kazuo Yamamoto 

Test rating from  
an independent expert 
The internationally renowned specialist conducts research and publishes papers on lightning damage and protection for 
wind turbines. As part of our long-standing development partnership with Chubu University in Kasugai, Japan, he led the 
Akita study and tested the DEHNdetect monitoring system. 

What insights did you gain from the Akita study?
The important thing was that we installed DEHNdetect at the actual site and the 
device did not detect any interference [from the wind turbine]. 
We usually test lightning detection systems in the laboratory – but as soon as 
we set them up on site, they start to malfunction. That was not the case with 
DEHNdetect.

What do you put that down to?
The quality of DEHNdetect’s electrical components is very high, which is also a 
key factor in their service life. 

Why is lightning measurement so important for wind turbines? 
More than 50% of damage to wind turbines is caused by lightning. In the winter 
lightning regions near the Sea of Japan in particular, up to 50 flashes per year 
can occur – the highest number ever recorded annually. 

What makes DEHNdetect so special?
DEHNdetect measures currents very accurately that are not detected by other 
devices. In the event of a lightning strike, DEHNdetect can measure currents 
ranging from below 1 kA down to 60 amperes.  

On top of that: other manufacturers use magnetic coils, but at present the Ro-
gowski coil [as used in the DEHNdetect] is the most reliable sensor for lightning 
detection. 

Moreover, compared to Japanese lightning protection systems, the DEHNdetect 
graphical user interface is very user-friendly and powerful, as well as being easy 
to use.

Prof. Yamamoto visiting the DEHN SE Test 
Centre in Neumarkt, Germany.

An interview with:
Prof. Kazuo Yamamoto | Department of Electrical  
Engineering | Chubu University Japan

	− Former Chair of the Japanese Committee  
on Wind Turbine Damage

	− Working Group Leader on the  
IEC Standards Committee
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