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land. Specifically, the company is headquartered in 
Metamorphosis, in Attica, while in Thiva is the “Research 
Center for tests and Developments”, which is the largest 
ELEMKO’s investment carried out exclu¬sively by Elemko’ 
s funds. Research Center for tests and Developments of 
our company is one of the four in all Europe and has been 
accredited according to standards EN - ISO/ IEC 17025. 
In Thessaloniki takes place a branch of the company, to 
serve the needs of our customers in Northern Greece more 
directly. 

	 GUARANTEE

•	 ELEMKO’s experience for more than 45 years 
• 	 The scientific and technical knowledge of ELEMKO’s 	
	 staff 	that have been acquired through continuous training. 
• 	 The results of the research we carry out at ELEMKO’s 	
	 Testing and Certification Research Center 
• 	 ELEMKO’s long lasting cooperation with university and 	
	 private research centers in Greece, France, Belgium, 	
	 Switzerland, the USA and the UK. 
• 	 The adoption and strict implementation of European 	
	 and International Standards on Lightning Protection 	
	 Components, 		
	 Surge rotection 	
	 Devices, Earthing 
• 	 The adherence to 	
	 the procedures of 	
	 the ISO 9001 
• 	 The accreditation 	
	 of ELEMKO’s 		
	 laboratory 		
	 according to 		
	 Standard
	 EN-ISO/IEC 		
	 17025  	

	 HISTORY 

	 Year of 1973 was the start of a successful route for our 
company with main object the: 

Global Solutions of 
Lightning Protection 
Covering:
 
• 	 Protection of 		
	 structures and 	
		 buildings against 	
		 direct lightning strike 
• 	 Surge Overvoltage 	
		 Protection of 		
	 electrical & systems 
• 	 Earthing Systems 

	 Over the years, ELEMKO has acquired fundamental 
know-how, experience and specialisation in the protection of 
people, structures and equipment with high specifications and 
demands against the catastrophic consequences of lightning. 
All the above strong arms are coupled with strong financial 
fundamental, the sensitivity and insistence on quality, the 
passion and love of the people who staffed, the continuous 
update on all developments that concern our matters, the 
constant training of personnel, the transfer of knowledge 
and experiences to the world through technical seminars 
and technical books, leading develop¬ments and creating 
lasting relationships of trust. 

	 The company’s share capital amounts to 2.930.000€, 
making ELEMKO among the most financially powerful 
companies in Europe in our field. 

	 ELEMKO’s premises of 3.600 sqm in which houses 
all the services and activities are 24.067 sqm private 

Meet ΕLΕΜΚΟ 	        DESIGNS & STUDIES

ELEMKO designs and studies comply strictly with the current 
European and International Standards. Frequently heralded 
as pioneering, with a number of them having been presented 
at International scientific conferences, they include: 

• 	 Protection of common and special structures from lightning 	
	 such as Wind Farms and Photovoltaic installations
•	 Surge overvoltage Protection of electrical and electronic 	
	 systems. 
• 	 Surge Overvoltage Protection of telecommunications 
	 and telemetry systems. 
• 	 Earthing Systems of common and special structures such 	
	 as Wind Farms and Photovoltaic installations. 
• 	 Earthing Systems of Substations according to Standards 	
	 IEEE std 80 and IEEE std 81. 
• 	 Financial / technical studies of interrelated projects. 
• 	 The drawing up of technical specification of offers. 

The above mentioned Elemko’s services are ensured by the 
Quality Management System ISO 9001

	 TECHNICAL SUPPORT
 
ELEMKO’s engineers are always available to help you 
choose the most appropriate technical and financial solution: 

• 	 Behind every telephone call you make. 
• 	 At your worksite. 
• 	 At your facilities. 
• 	 In your building. 

Everybody is here to help you. 
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	 TRAINING

One of ELEMKO’s most important priority, is the training 
of engineers and technicians in the earthing and lightning 
protection fields in order to keep them updated. 

Our seminars are conducted in our laboratory, in our 
headquarters or online via custom made webinars and 
they are especially designed to transfer our knowledge and 
experience, combining effectively theory and practice.

Additionally we provide educational and informative material 
(equipment, books, exhibits) to numerus educational institutes 
(universities, technical schools etc) thus to provide as much as 
possible information to the future engineers and technicians.

	 INSPECTION

	 Applied European and Internnational Standards require 
the regular inspection of installed Lightning Protection 
Systems (internal and external) and Surge Protection 
Systems, depending on the required level of protection for the 
structure, to guarantee their readiness and reliability. 

The inspection involve checking: 

• 	 That the system satisfies applied Standards. 

• 	 That the system components are in good condition and 	
	 adhere to existing Standards. 

• 	 That any new parts of the building are covered by the 	
	 existing system. 

• 	 That surge overvoltage protection equipment is in 	
	 good condition. 

• 	 That new machinery which has been installed is 		
	 protected against surge overvoltage. 

	 MANUFACTURING

All our products are of high and stable quality, thanks 
to the most advanced and modern equipment that the 
manufacturing department is equipped with. 

Production quality inspections are performed in every 
production phase, to ensure reliability and long life to the 
final product.

Additional laboratory tests ensures the products’ compliance 
to the latest international (IEC) and European (EN) standards.

The tests are performed in our laboratory, accredited 
according to standard ISO 17025 by the American 
Association for Laboratories Accreditation (A2LA).

The quality, reliability and long life of all of our components, 
is validated by all the above mentioned checks and tests 
in order to reassure that the external and internal lightning 
protection system that uses these products and constructed 
according to the International and European standards is 
safe and trusted.

Inspections are carried out by ELEMKO’s highly trained 
engineers and technicians, who have a complete knowledge 
of the applied Standards for Lightning Protection Systems 
and many years of experience in designing and installing 
them. They use highly accurate measuring instruments and 
devices that are regularly calibrated at special laboratories. 
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Scope and purpose of the Lightning Protection 
System Installation Manual 

The Lightning Protection Installation Manual is a 
comprehensive, application-oriented reference that presents 
complete lightning protection solutions through high-quality 
technical drawings, and real-world installation examples.

The manual is designed to bridge the gap between 
engineering standards and practical implementation, 
supporting both system design and on-site installation. 
It covers all key components of a lightning protection system, 
including the Air Termination System, the Down Conductor 
System, and the Earth Termination System, in full compliance 
with the requirements of IEC 62305-3.

By focusing on best installation practices and correct 
component integration, the manual highlights system 
performance, safety, and long-term reliability. It serves as 
a valuable visual reference for engineers during design 
and specification, while also providing installers with clear 
guidance on proven application methods.

At the same time, the Lightning Protection Applications 
Manual functions as an effective marketing and 
communication tool, enabling companies to clearly present 
their technical expertise, product range, and complete 
system solutions to clients and partners. Its clear structure 
and visual, application-focused approach make complex 
technical concepts easy to understand and communicate.

Introduction to Lightning Protection System 
(LPS) according to IEC 62305 series of standards

The main purpose of a Lightning Protection System (LPS) 
is to limit life hazards and to reduce physical damage to 
structures, caused by direct or indirect lightning strikes and 
shall be designed by following the recent publication of 
IEC 62305 series (edition 3). 

IEC 62305 – 1 explains the main principles on how the 
designer/installer may use IEC 62305 series of standards 
and also includes the main parameters of lightning, as 
physics, as well as calculations for lightning current 
distribution between different conductive paths. 

IEC 62305 – 2 describes the risk management procedure 
in order to evaluate the required Lightning Protection Level 
(LPL – I, II, III or IV) for reducing the risk of,

•	 Loss of human life or injury 
•	 Loss due to physical damage or fire  
•	 Frequency of losses due to overvoltages to internal 

systems
 

IEC 62305-3 defines the selection of components, the 
design and the maintenance requirements of the external 
lightning protection system, which includes:

•	 Air-termination systems (intercept between lightning 	
			  and structure)

•	 Down-conductor systems (safely conduct the 	
			  lightning current to earth termination system)

•	 Earth-termination systems (dissipate lightning 	
			  current into the earth)

•	 Main Equipotential Bonding (prevent dangerous 	
			  voltage differences between metal parts)

Also, IEC 62305-4 defines how to design an effective surge 
protection for all electrical and electronic equipment using 
Surge Protective Devices and internal equipotential bonding.

External lightning protection system design
In a bit more detail, IEC 62305-3 is applicable to all types 
of structures such as residential, industrial, commercial 
including special installations such as photovoltaic 
installations, telecom towers and it provides guidance on:

Figure 1: Calculated LPS Class acording to the risk management procedure as per IEC 62305

•	 Applying the required LPS Class (Class I, II, III or 	
	 IV) according to the related LPL (I, II, III or IV), which 	
	 was resulted from the previously performed risk 	
	 assessment. 

•	 Selecting the positioning and sizing of air termination 	
	 elements such as rods and wire mesh, for protecting 	
	 the roof, protrusions and any other equipment located 	
	 on the roof (i.e. AC units, PV systems).

•	 Locating the required number of down conductors 	
	 along the perimeter of the structure 

•	 Defining the earth electrode type (i.e. earth rod, plate, 	
	 ring conductor, foundation earthing) and the minimum 	
	 length according to the soil resistivity 

•	 Selecting the size, material (copper, aluminum, 	
	 galvanized, copper coated or stainless steel) as well 	
	 as the material and style for the connection and 	
	 fastening components.

•	 Separation distance: Required to avoid dangerous 	
	 sparks between the LPS and internal conductive parts.

•	 Equipotential bonding: Ensures that all conductive 	
	 systems (metal parts, electrical installations, pipes) 	
	 remain at uniform potential during a lightning strike.

Air termination system
The air termination system design according to IEC 
62305 – 3 defines the protected volume using one or a 
combination of the below three methods.

Direct strike on the structure

Direct strike near the structure Direct strike near the connected lines to the structure

Direct strike on the connected lines to the structure
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	 Rolling Sphere Method (RSM)
•	 Most accurate method applicable to any type of 	

			  structure 
•	 Uses a “sphere radius” depending on LPS class:
•	 Class I: 20 m
•	 Class II: 30 m
•	 Class III: 45 m
•	 Class IV: 60 m
•	 Any point touched by the sphere is not protected → 	

			  add air rod/conductor.

	 Protective Angle Method
•	 Applied for protecting protrusions and equipment on 	

	 roof tops as well as in open spaces.
•	 Angle decreases as air rod height increases.
•	 Has some restrictions to height 

	 Mesh Method (Grid)
•	 Widely applied to structures with flat or incline roofs.
•	 Mesh size (a) per LPS class:
•	 Class I: 5 × 5 m
•	 Class II: 10 × 10 m
•	 Class III: 15 × 15 m
•	 Class IV: 20 × 20 m

Mesh Method is used in most cases since it applies to 
most types of structures to be protected, Protective Angle 
Method is mostly for air terminals used to protect very 
small structures, protrusions to the top of buildings or open 
areas using high masts. Rolling Sphere Method applies 
only to geometrically complicated structures (bridges, large 
substations, telecom towers etc.)

In the Mesh Method a bare round conductor or sometimes 
tape supported with the proper fixations (depending 
upon the type of surface of the roof) every 0.5-1 meter 
is forming a grid. Various other components are used to 
perform connections of the parts of the conductor, between 
conductor and metallic parts of the structure and finally to 
the down conductors.

Down conductors system
Down conductors are a key component of any LPS. Their 
main function is to safely drive the lightning current from the 
air termination system, down to the earth termination system.

Purpose
•	 Provide a low-impedance path for lightning current.
•	 Prevent dangerous side-flashing by controlling 	

		  potential differences.
•	 Safely dissipate lightning energy into the ground.

	 General Requirements 
	 •	 Direct and Short Path: Must follow the most direct, 	
		  straight route from roof level to earth.
	 •	 Minimum: 2 except for isolated masts.
	 •	 Ideally spaced evenly around the structure (approx. 	
		  every 10–20 m depending on class of LPS)
	 •	 Symmetrical Layout: Improves current distribution 	
		  and reduces risk of side-flash.
	 •	 Mechanical Strength: Must withstand lightning’s 	
		  thermal and electrodynamic forces.
	 •	 Low Impedance: Minimize bends; if bends are 	
		  needed, radius ≥ 20 cm and angle ≥ 90°.
	 •	 Separation Distance: Maintain required separation 	
		  from electrical wiring, metal objects, and internal 	
		  systems to avoid dangerous sparking.

	 Installation Considerations
	 •	 External mounting obligatory if structure already 	
		  exists,must be visible and thus easily maintained.
	 •	 Down conductor protection in areas subject to 	
		  impact or vandalism.
	 •	 Bonding of metal parts of the structure to prevent 	
		  potential rise that may cause arcing.
	 •	 Embebed in concrete columns (connected to 	
		  rebars) best down conductor placement, such way 	
		  the whole concrete framework acquires  equal 	
		  potential in a lightning strike.

Earthing termination system 

Earthing in a Lightning Protection System (LPS) ensures 
safe dissipation of lightning current into the soil. The 
earthing arrangement normally falls into two standard 
configurations:

Type A Earthing Arrangement
•	 Consists of individual earth electrodes connected to 	

	 down conductors.
•	 Electrodes are typically vertical rods or horizontal  	

	 round or tape conductor.
•	 Each down conductor has its own earth electrode.

Type B Earthing Arrangement (Ring Earth Conductor)
•	 A closed loop conductor (ring electrode) buried 	

	 around the building footprint in soil or building 	
	 foundations inside concrete (Foundation Earthing).

•	 Forms a complete ring connected to all down 	
	 conductors.
Foundation Earthing is the most effective and long-lasting 
type, naturally protected from corrosion but it applies only 

Figure 2 : Family of design and product standards in lightning protection

General Principles

Internal Lightning Protection 
System Requirements

External Lightning Protection System 
Requirements

Requirements for testing of lightning
protection components & earthing

Requirements for testing of surge
protective devices
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1.  Rolling sphere method
2.  Protection angle method
3.  Mesh method

The mesh and protection angle methods are the most 
common and simple in order to apply them to structures
with ordinary geometry, while the rolling sphere method is
commonly applied to structures with special architectural
geometries. However, all three methods can be applied
as a combination as well to any structure.

Figure 3: Air termination system main design methods as per IEC 62305 - 3 

To achieve the required separation distance two methods 
may be applied. 

Isolated Lightning Protection System - LPS
In an Isolated Lightning Protection System, the LPS is 
completely isolated from the protected structure.  Common 
method includes tall masts installed near but not on the 
structure, therefore there is no lightning current flow on the 
structure to be protected. 

Electrically insulated LPS
In an electrically insulated LPS, all components that intercept 
lightning are electrically insulated from the structure being pro-
tected (i.e. keep a safe insulated distance by using insulated 
stand offs or special insulated cables). This prevents lightning 
current from entering the building, equipment, or sensitive 
installations.
In an electrically isolated LPS, the lightning down-conductors 
and air terminals may be physically attached to the structure 
but are electrically isolated by using appropriate insulating 
means. However, at the inception point and along their length 
shall maintain a safe distance or electrical insulation so that 

Down conductors system
Drives the lightning current 
from the air termination system 
into the earth termination system

Earth termination system
Safely discharges lightning current 
into the general mass of the earth

Air termination system
Lintercepts between lightning
and structure

Figure 4: Lightning protection system main parts as per IEC 62305 – 3

to new constructions. Uses a conductor interconnected 
to the reinforcement steel (rebar) in the foundation as an 
earthing electrode.

General Requirements 

•	 From the view point of lightning protection LPS 	
	 earth termination system shall be interconnected 	
	 with all other earthing systems of the structure (i.e. 	
	 electrical, telecom etc)

•	 A low impedance earthing of 10Ohms if possible is 	
	 recommended 

•	 A minimum earth electrode length according to LPS 	
	 Class and soil resistivity is needed

•	 All incoming conductive parts of the structure shall 	
	 be bonded to the LPS earth termination system 	
	 either directly or via specific surge protective 	
	 devices (i.e. Isolating spark gaps or equivalent). 

Separation distance
The separation distance is needed in order to reduce the 
risk of flashover and lightning current flow between the ex-
ternal LPS and conductive elements entering the structure. 
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lightning current flows only through the protection system, not 
through the building. This distance is defined as the separation 
distance (s).
In the case where the separation distance (s) cannot be 
achieved by a physical distance, a special Lightning Current 
Control Cable LCCC may be used. It is a specially designed 
cable used to safely carry lightning current from the air-termi-
nation system (e.g., lightning rod) down to the earth termina-
tion system while preventing dangerous flashovers to nearby 
conductive or combustible structures.

When Is an Isolated System Used?
An isolated or electrically insulated LPS is preferred when:

•	 The structure contains sensitive electronics (telecom 	
	 towers, data centers).

•	 The building has explosive or flammable materials 
	 ( fuel depots, chemical plants).
•	 A conventional lightning protection system cannot 	

	 maintain safe separation from internal wiring.
•	 Metal parts of the building must not be bonded to the 	

	 lightning system.

Advantages of an ILPS
	 •	 No lightning current flows into the structure.
	 •	 Reduced risk of:
	 • Side-flashes
	 • Fire
	 • Damage to electronic systems

LPS Materials 
LPS components (air rods, conductors, connectors, 
earth electrodes etc.) must be highly conductive, 
corrosion-resistant, and mechanically strong.

Generally, in relatively corrosive atmospheres or soils it is 
preferable to use copper and if chloride is present stain-
less steel. Also in projects which are still in the study level 
where usually earthing and down conductors will be 
embedded in the concrete structure of the building 
galvanized steel is the most cost-effective material to go.

All materials used in an LPS should be galvanically 
compatible or use bi-metallic joints (not in soil) 
for copper-aluminum or copper-galvanized steel 
connections.Case I : Separation distance between PV and LPS is maintained either by physical distance or by using electrically insulated LPS components 

- protection against induced currents (8/20μs) entering the internal systems is only required -

Case II : Separation distance is NOT maintained and direct equipotential  bonding is applied between LPS and PV
- protection against partial lightning current (10/350μs) entering the internal systems is mandate -

Figure 6 : Separation distance basic requirements as per IEC 62305 – 3 and IEC 62305 – 4 

Figure 5 : SPD selection based on the separation distance requirements

SPD, T1 are required at the 
entrance of the electrical supply

SPD, T1 are required at the 
entrance of the electrical supply

SPD, T1 are required on 
the roof and on the also to 
the electric circuit feeding 
the roof equipment

SPD, T2 are only required 
on the roof and on the also 
to the electric circuit feeding the 
roof equipment

Maintaining the separation diatance NOT maintaining the separation diatance

Earthing systemEarthing system Conductive
part entering
the building

Conductive
part entering
the building



AIR TERMINATION
SYSTEMS



10



11



12



13



14



15



16



17



18



19



20



21



22



23



24



25



26



27



28



29



30



31



32



33



34



35



36



37

DOWN CONDUCTORS



38



39



40



41



42



43



44



45



46



47



48



49



50



51



52



53



54



55



56



57



58

Cooling unit does 
satisfy the requirements
62305 - 3 as natural down
conductor



59



60



61



6262



63

EARTHING SYSTEMS



64



65



66



67



68



69



70



71



72



73



74



75



76



77



78



79



80



81



82



83



84



85



86



87



88



89



90



91



92



93



94



95



96



97



98



99



100



101

ISOLATED LPS



102



103



104



105



106



107



108



109



110



111



112



113



114



MASTS VARIOUS



116



117



118



119



120



121



122



123



124



125



126



127



128



129



130



131



132



133



134



135



136



137



HEAD OFFICE: 90 Tatoiou street, GR 144 52 Metamorphosis, Greece, Tel: (0030) 210 2845400, 
THESSALONIKI BRANCH: 12,5 km New National Road, Thessaloniki - Moudania, Thermi junction, GR  570 01, Thessaloiki, Greece
Tel: (0030) 2310 551 926                              
HIGH VOLTAGE LABORATORY: 2nd Km Old National Road Thiva-Halkida, GR 32200 Thiva, Greece, Tel: (0030) 22620,  24523 
website: www.elemko.gr, e-mail: elemko@elemko.gr
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