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Company Overview
Lightning Suppression Systems

Suppressing lightning as a form of contributing to society

The PDCE lightning rod makes it 
harder for lightning to strike

Wake not a sleeping lion
It’s never a good idea to invite 
lightning

PDCE-Magnum ALB (Anti 
Lightning Ball)



Company Overview

© Lightning Suppression Systems

Address:
#4406, Yokohama Landmark Tower, 2-2-1 

Minatomirai, Nishi-ku, Yokohama City

Established: March 2010 

Capital: 25 million yen

Company motto: Protecting society from 
lightning strikes

Intellectual property: 120 total, primarily 
lightning-related
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Track record: Over 3,600 units installed (Sept. 30, 2023)

2013:          Approx. 200 units
2014: 450 units  
2015: 700 units
2016: 1062 units (Oct. 31)
2017: 1582 units (Dec. 30)
2018: 1920 units (Dec. 30)
2019: 2201 units (Nov. 30)
2020: 2706 units (Oct. 30)
2021: 3058 units (Sep. 30)
2022: 3448 units (Dec. 31)
2023: 3584 units (Aug. 31)
2023: 3655 units (Sep. 10)

End of 2023:            4000 units?
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Major Clients in Railroad company
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PDCE Implementation by Private Rail: 12 of 15 Major Companies!

Odakyu Tobu

SeibuKeio

Sotetsu

Hankyu 
Hanshin

Tokyu

Keikyu

Nankai Keihan
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MeitetsuKeisei

Other

Tsukuba Express
Tokyo Monorail
Tama Monorail
Enoshima Electric 
Railway
Hakone Ropeway
Sanyo Electric Railway
(No particular order)



The Lightning Rod: Wrong for the Era?

Traditional 
countermeasures

1752 1878 2023

Invention of the lightning rod
Benjamin Franklin

(Portrait on the $100 bill)
Edison Electric Light Co.

Lightning 
rod

Oil lamp

Modern civilization is dependent 
on electricity

126 years 145 years

In the age of electricity and information 
networks, inducing lightning
will have problematic side effects.

Diverted to a lightning rod

The electrical current
of lightning (20 - 100 kA)
is too strong
for electrical appliances

Countermeasures needed that avoid 
inducing lightning
➔ Fixtures and equipment more so 

than buildings

1. Lightning will not necessarily strike the lightning rod
2. Even if lightning strikes, the current will not flow deep into 
the ground

1847

Edison born

1853: Perry Expedition to 
Japan

Countermeasure aimed at 
intentionally inducing lightning

Major side effects

Lightning and the lightning rod: History and problems - Two great U.S. inventors
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Demand that ports 
be opened to 
obtain whale oil

Whale oil



PDCE/Anti Lightning Ball: How it differs from older lightning rods

© Lightning Suppression Systems

Older lightning protection systems

Divert lightning with a focus 

on buildings

Modern and future protection systems

Suppress (repel) lightning with a focus on electrical 
facilities

Damage caused by redirected 
lightning current

The best strategy is 
NOT to invite lightning

Broadcasting Rail Electricity Gas Ships

Schools
Factories Firefighting

Events Agriculture

SDF Historical cultural 
properties

Civil engineering Bridges

Houses Skyscrapers Communications Sports 
facilities

Energy facilities

Kurashiki, Mizushima, ENEOS Plant Fire: “Lightning strike 
causes tank combustion”
August 23, 2023. 2:52 PM. Okayama Pref.
On the afternoon of August 23, a fire broke out at an oil refinery tank 
in the Mizushima Industrial Area of Kurashiki, Okayama Pref., and 
firefighters were dispatched to the scene.

8

https://www3.nhk.or.jp/news/word/0002233.html


Suit with Straw Sandals?

IT, IoT, DX, Web2: This young man is riding the 
cutting edge of the era, but looking at his feet, 
he’s wearing straw sandals from 270 years ago...

All apps should run on sound and stable infrastructure

Caught up in chasing app trends, we forget what sound infrastructure looks like  

What’s important is the lower body (infrastructure) supporting the upper body 
(app)

Lightning rod technology should not be left up to the construction industry, which is 
only concerned with inducing lightning

Instead, it should grow out of the technological expertise of telecommunications, 
which is actually threatened by the side effects of lightning
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Web2 CGM Web3 NFT Metaverse Blockchain
Cryptoeconomy DEFi  DEX DApps
DAO   DeSci Smart factory



Two Modern Problems: Should countermeasures that invite lightning be used?

Traditional lightning countermeasures ⇒ Reckless to invite lightning current at all

© Lightning Suppression Systems

Global warming ⇒ More water 
vapor in the atmosphere

More extreme atmospheric trends

Increase in electronics and electrical 
devices

⇒ Importance of stable operation

A lightning rod doesn’t avoid lightning: it attracts lightning
In the IEC standards, it is simply “Air Termination System”

6600V

Pole-mounted 
transformer

Even if grounded, there may be lightning backfeeding on rain-soaked ground

In terms of grounding resistance, the directly struck side (building) is a Type A grounding (10Ω), while the pole-mounted 
transformer’s low-voltage side is a Type B grounding (around 30Ω).
If potential difference is 30 kA, then 30×10Ω = 300 kV, so the insulation (10 kV) on a low-voltage power line will break and 
reverse flow will occur.
(A 20 kV power line can withstand 300 kV without reverse flow.)
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Why are lighting countermeasures important?

Losses from devices destroyed by lightning current ⇒ Can be covered by non-life insurance

Insurance Company

➢ The first time, they will pay out

➢ What about the second time? They will ask whether essential countermeasures were taken

➢ By the third time, the insurance company may refuse coverage

Damage to equipment will have a larger impact on everyday life than what is covered by 
non-life insurance

Facility repair cost < Impact of facilities being offline

Do not expect too much from emergency power generators

Emergency power generator switches do break.

Industrial equipment repairs take time

It is also not easy to obtain replacements (it’s not just semiconductors; there are shortages for all materials)

るが、

業務が一時停止することの被害の方が大

© Lightning Suppression Systems 11



Lighting from cumulonimbus clouds (heat thunderstorm) and frontal 
thunderstorms (lightning associated with a moving front)         

- - - - - - - -

- - - - - - - - - -

+ + + + + +  

+ + + + + +  

+ + + + + +  - - - - - - - - + + + + + + + - - - - - - - - - - - - - - - -

7000 m 

1000m 

Summer lightning (primarily 
negative polarity)

Winter lightning (mix of positive and negative 
polarity) / Frontal storm

Charge of the ground (Typically negative but may be induced to positive directly 
beneath a thundercloud)

Positive 
lightning 

Cold front 

The strength of the electrical field when 
lightning occurs rises to roughly 1,000 
times that of normal 

Cloud discharge [inside 
and between clouds]

A -10°C and below,
hail forms

Top of Mt. Fuji, mid-summer, 5°C 

3000 m         -18°C 

In the clouds, frictional electricity is generated 
between rising ice particles carried by ascending air 
currents and falling ice particles

WindWind effects 
at low 
altitudes

Electrical discharge 
to outer space
(Sprite)
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Lightning cannot be prevented, but lightning strikes can (to some extent)

© Lightning Suppression Systems

Earthquake 
(tsunami)

Typhoon Severe rainLightning

Lightning 
strike

80% is discharged in the air

20% is discharged into the ground

Since it occurs due to an interaction with the ground, it’s through the ground that

it can be avoided

Lightning: Cannot be prevented because it is beyond human control

Tornado
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Traditional lightning protection systems

Quiz: Why is the lightning rod a rod?
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Answer: Pointed ends are better at discharging electricity

The ground’s positive charge is discharged towards the 
negatively charged bottom side of thunder clouds high up 
in the sky

Direction of discharge: Below to above

This connects with leaders, discharge from above, to form a 
path for the lightning and then calls down the charge from 
the thundercloud

Lightning rod Does not avoid lightning ×

Lightning rod Attracts lightning    〇
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Why does lightning strike lightning rods?

If the discharge distance is 100 m ( 100 x 1000 mm),

And if the surface area of the point of a lightning rod is 1 mm2,
Ratio of target size to distance = 1:100,000

A master sniper shooting a 10 cm target from 2 km away (2 x 1000 x 100 cm)

Is nature really that precise?
(If lightning simply came down unilaterally, it likely wouldn’t hit the mark precisely)

© Lightning Suppression Systems

20,000
Anti-materiel rifle

10 cm : 2000 m (2000 x 100 cm) = 10 : 200,000   ⇒ 1 : 20,000

1 mm : 100 m (100 x 1000 mm)  ⇒ 1: 100,000

Distance if the target’s size is taken to be 1:

100,000
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Lightning does not simply come down unilaterally from the sky

© Lightning Suppression Systems

Would it hit a 1 mm 
tip from 100 m away?

Discharge from 
below to above Pulled around in a 

3-dimensional space

× Will not hit 
the mark

Positively charged ground

Negatively charged 
cloud bottom
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Why is it easy for lightning to strike lightning rods?

Process leading to lightning strike

1) An upward streamer (positively charged) is emitted from the tip of the lightning 
rod that then is attracted to a leader (negatively charged) from the thundercloud in 
a three-dimensional space

2) The discharge from the ground and the discharge from the cloud meet and form 
a path for lightning

3) A large charge shoots along this path

There are many videos of upward streamers rising to connect with leaders

The key to preventing lightning strikes is to eliminate the 
upward streamer

© Lightning Suppression Systems 18



Leader Upward streamer
Path formed for 
lightning

Return stroke current

Leader

Phases of lightning formation

SPD
Lightning-resistant 
transformer
Cleans up the mess 
after the strike

Lightning strike occurs

Prevent the upward 
streamer from being 
formed

×

It’s difficult to fight off a powerful current

Once it happens, it’s mostly too late

This is a natural 
phenomenon 
and cannot be 
prevented

No path formed for 
lightning

Discharge itself doesn’t occur

Time axis

How Lightning Suppression Works: Timeline
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Avoid inviting lightning By suppressing the upward streamer Check using electrical discharge testing equipment

© Lightning Suppression Systems

2. Suppresses as much current from the 
ground as possible

V

1. Electrode shape

V

Bottom electrode: Many 
discharge craters

Top electrode: Few discharge craters

Complex reasons why making it difficult to discharge upward streamers

+ + + +

- - - - - - -

+ + + + + + + +Discharges first

Discharges first
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Real-world example following the same logic: Difference between a traditional lightning rod and PDCE lightning rod

Negative does not 
approach negative

Positive charge

Negative charge

Positive charge

Ground

Thundercloud

Traditional lightning rod = Attracts lightning
Equipment intended to cause lightning

PDCE lightning rod = Truly avoids lightning
Intended to prevent lightning from occurring

Negative charge

Negative and positive meet

© Lightning Suppression Systems

Current rises easily 
to become upward 
streamer

Upward streamer

Difficult for current 
to rise to become 
upward streamer

Approx. 3,600 units in Japan over 14 
years of business
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Structures that suppress upward streamers All are patented

© Lightning Suppression Systems

Standard 
PDCE

Capacity-type 
suppression system Horizontal PDCE

Anti 
Lightning 

Ball

3,600 units
in Japan

Heat resistant
Withstands temperatures 
of 
300°C to 500°C

Material
Stainless steel (Inventory)
Bronze (Made-to-order)

For temples 
and shrines

Makes use of existing 
lightning rods, such as 
those on tall five-
storied pagodas, to 
make it more difficult 
for lightning to strike 
(made-to-order)

Placed around the rooftop 
of a building to prevent 
lightning from striking tall 
buildings
(Made-to-order)

Attached to the top 
of a preexisting 
traditional lightning 
rod to immediately 
convert it into a 
suppression-type rod
(Made-to-order)

Lightning rod 
converter

Even higher performance than 
PDCE in a highly effective 
shape for lightning 
suppression (Inventory)

Patented in Japan, USA, China, 
and Europe

Wind turbine blade tip type 
(Made-to-order)
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Market Size Assessment and Conclusions (Summary)
Minato Mirai Patent Firm

Objective: Assessment of the market size for Lightning Suppression Systems lightning protection devices and 
related technologies.
Methodology: Categorized products into 8 groups (A to H) by product type and use, then assessed each group.
Area: Target market limited to countries in which Lightning Suppression Systems 
owns the relevant patents. 
Assessment results:

Product Description Valuation
3 years

Valuation
8 years

Product type

A Upper and lower electrode 
type

Upper and lower electrode-type lightning protection devices 
(Current model)

1.0 billion yen -

B Ball type Ball-type lightning protection devices (New model) 12.8 billion 
yen

36.8 billion yen

C Horizontal type Linear lightning protection devices installed around the rooftop of 
a tall building

3.6 billion yen 21.0 billion yen

D Large capacitor type Lightning protection devices that utilize the exterior of an 
existing structure

3.0 billion yen 14.0 billion yen

E Lightning rod converter Devices that convert traditional lightning rods into Lightning 
Suppression Systems lightning protection devices

160.0 billion 
yen

800.0 billion 
yen

By use

F For wind turbines To suppress lightning strikes over wind turbines 20.0 billion 
yen

100.0 billion 
yen

G For traffic signals To protect traffic signals using lightning protection devices 0.6 billion yen 10.0 billion yen

H Mobile type Moved to the place of use and then installed 2.3 billion yen 5.6 billion yen

Total 203.3 billion 
yen

987.4 billion 
yen

4
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Two Approaches to New PDCEs and Ball-type PDCEs

© Lightning Suppression Systems 24

1. Coaxial structure helps prevent lightning strikes (Verified in discharge testing)

Rotated horizontally around vertical axis to achieve sphere

2. Modify upper electrode to be bigger and wrap around

Ball-type PDCE



New Model Performance Tested at the University of Pau in France

Super MagnumSeniorStandard lightning rod

1.1 m 490 KV 620 KV No 
discharge
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Interior of Anti Lightning Ball

© Lightning Suppression Systems

Double ball structure

Outer: Insulated so no conduction to the outside
Inner: Grounded

Patented: Japan/ USA/Europe/Chaina
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PDCE lightning rods are compliant with the Building Standards Act  (1)

Purpose of Lightning Protection Systems

To safely diffuse lightning current into the ground in the event of a lightning strike

1) The lightning current will be sent to the ground regardless of whether the lightning strikes 
the upper or lower electrode

2) Made with material that is much thicker than the standard minimum cross-sectional area

Grounding is always required.

most strikes connect with the lower electrode, 
but even should the upper electrode be struck, 
an air gap inside will direct the lightning current 
to the lower electrode

When lightning strikes,
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Actual Figures Since First Product Launch  
How many strikes for how many units?         July 30, 2023

202,798 unit-months = 16,900 unit-years 
Number of lightning strikes in this period: 9 times
⇒ Approx. 1 time every 1,877 unit-years

September 6, 2010

July 31, 
2023

3,564 
items

July 31, 2023

September 17, 2010

153 months

153 months

Total of 202,798 
unit-months

0 months

Figures current as of July 30, 2023. Updated monthly.
28
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Inventor of PDCE Angel Rodriguez (Creator)            Principality of Andorra

INT Co.
(Andorra) S Co.

Exclusive distribution 
rights

Visited for 
confirmation

Makoto 
Ishizaki

Introduced PDCE
in 2005

Father of PDCE

Angel Rodriguez

Begins selling in 2006

Developed improved 
models

Adoptive parent

Strong pushback from 
industry

Joint patent applications

Unable to advance to the 
“Request for Examination” 
stage

Published Unexamined Patent Applications: Application No. 2008-10241 became a 
matter of public knowledge and thus terminated

Published Unexamined Patent Applications: Application No. 2009-93936 became a 
matter of public knowledge and thus terminated

Published Unexamined Patent Applications: Application No. 2008-34607 became a 
matter of public knowledge and thus terminated

Basic patent not obtained
in Japan

Distributor: 2010 - 2012
Thereafter pursued independent 
development
Current IP: Approx. 120 total
100% Made in Japan (Ibaraki Prefecture)

LLS Lightning Suppression Systems

Business closed



PDCE Lineage

2005 2009 2011 201320122010

INT 
Co.

LSS

Senior

Magnum HT300
HT500

Simplification

Internal discharge 
countermeasures

Miniaturization

Invented by Angel Rodriguez
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Supper 316L

Improvements
Bonding 
technology
Internal discharge 
countermeasures

Junior 
Baby

Bonding technology 
information

Shiohata / 
Ishizaki

- Differ in terms of 
interior structure
- Same exterior but 
different inside

Anti Lightning Ball



Important to prevent internal side discharge One improvement made in Japan

The gap between upper and lower 

electrodes (red A) is larger than (green B), 
so discharges occur at the smaller 
circumference part (green B) and the 
insulated part is easily broken (A>B)

Ａ＜Ｂ とすると 落雷抑制の特許に
抵触

PDCE includes an internal side 
discharge prevention plate

Aluminu
m

PVC

Bonded within 
groove
Extremely strong 
bond

Internal discharge 
prevention plate
Discharges only on 
upper and lower 
protrusions

Stainless 
steel

FRP
Silicon rubber

PVC

Whether internal side discharge 
countermeasures have been taken

Aluminum

Difference: Similar appearance but different interior

B A

Aluminum

31
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The internal discharge prevention 
plate is patented by LSS



PDCE Lineage Total of 13 models produced in Japan to match customers’ needs

INT Co.
Invented by
Angel Rodriguez

Senior

Magnum

Bonding technology for 
upper and lower electrodes

Stainless steel precision 
casting

Bonding technology development: Shiohata (currently President of LSP)
Ishizaki (Previous LSS Engineering Dept. GM)

Junior

Machined aluminum
Screw-fastened

Heat resistant type

Miniaturization

Since 2010,
produced in Japan
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HT300
HT400

Baby

PDCE 2020

Olympics model

Super 316L for harsh environments

Anti Lightning Ball

Lightning Suppression Systems

Approx. 120 IP in Japan including patents, designs, and registered 
trademarks

The Anti Lightning Ball is patented in Japan, the USA, Europe, and China

Produced at a JIS Q 9001-compliant dedicated PDCE plant



Our Strengths Development, assembly, inventory, and shipping in Japan

33© Lightning Suppression Systems

Lightning Suppression 
Products

Assembly plant in Naka City, 
Ibaraki Prefecture

Quality control
ISO 9001
JIS Q 9001-compliant plant

We rapidly perform
development / 
prototyping / testing 
assembly / inventory / 
shipping

Products customizable to 
suit the customer’s needs

Tours available



Notes
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Notes
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Direct questions regarding this document to:

Lightning Suppression Systems
2-2-1 Minatomirai, Nishi-ku, Yokohama City
Toshio Matsumoto

Phone: 045-264-4110

matsumoto@rakurai-yokusei.jp
http://www.rakurai-yokusei.jp

Search for “Lightning Suppression Systems”
Check our Goo Blog: “Lightning Blog” (Updated daily).
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