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Types of composite insulator 

These types of composite insulator in the following 

mainly consist of silicone rubber housing and sheds, 

fiberglass core rod and metal end fittings. 

Main types of composite insulator: 

 Composite pin type insulators for 6KV~36KV 

distribution line applications 

 Composite suspension & tension insulators for 

10KV~1000KV high voltage transmission and 

distribution line applications 

 Composite long rod insulators for LV & MV & 

HV power system 

 Composite deadend insulators for 10KV~69KV 

overhead line of electrical power system 

 Composite crossarm insulators for 15KV ~ 

132KV overhead lines of urban power network 

reconstruction, narrow corridors for boost power 

transmission and narrow streets 

 Composite line post insulators for 10KV~132KV 

high voltage overhead lines 

 Composite hollow bushing insulators for 

electrical apparatus 

 Composite station post insulators used on 

substation and power plants 

 Composite guy strain insulators for stay wire 

 Composite insulators suspension type & post 

type for electrified railway applications 
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Composite insulator components 

A composite insulator is made of at least two 

insulating parts – a core and housing. It is equipped 

with end fittings. 

◆ Core. The core is the internal insulating part of a 

composite insulator. It is intended to carry the 

mechanical load. It consists mainly of glass 

fibers positioned in a resin matrix so as to 

achieve maximum tensile strength.  

◆ Housing. The housing is external to the core 

and protects it form the weather. It may be 

equipped with weathersheds. Some designs of 

composite insulators employ a sheath made of 

insulating material between the weathersheds 

and the core. This sheath is part of housing. 

◆ Weathersheds. Weathersheds are insulating 

parts, projecting from the housing and sheath, 

intended to increase the leakage distance and 

to provide an interrupted path for water drainage. 

◆ End fittings. End fittings transmit the 

mechanical load to the core. They are usually 

made of metal. 

Each part of the composite polymer insulators is 

important for the product quality. Such as the 

silicone rubber quality decides the life-span of the 

insulator when in heavy pollution areas, and also 

the interfaces of each component are much more 

important too. If vapor goes in an insulator, the 

insulator will lose performance gradually.  
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The properties of Silicone rubber coating 

◆ Thermal resistance 

◆ Bonding properties 

◆ Mechanical properties 

◆ Expansion 

◆ Release properties 

◆ Permeability to Gas and Water-Vapor 

◆ Chemical Resistance 

◆ Radiation Resistance 

◆ Flame Resistance 

◆ Optical Properties 

Silicone rubber coating application 

High performance coatings are used preserve and 

protect a multitude of different materials including 

masonry, ceramic, metals, plastics and wood. 

 

For example, the usage of Silicone rubber 
coating for ceramic insulator 
Ceramic insulators may severe a certain degree of 

pollution which may reduce their surface resistance. 

Application of Room Temperature Vulcanize (RTV) 

silicone rubber for improving the performance of 

ceramic outdoor insulator high voltage is to 

overcome the effect of environmental pollution, 

especially in tropical climate. 
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Why do want to clean the silicone rubber 
insulators? 

◆ The silicone rubber  insulators , also known as 

composite insulators, with excellent stain flash 

performance, widely used in the power system; 

however, due to the long without cleaning, 

sewage insulator surface area will become 

increasingly important in the use of up to a 

certain time still there flashover incidents 

continue to occur. For ensuring the safety of 

using the insulator, Silicone rubber insulator 

cleaning is very important. 

◆ The silicone rubber insulators, after having been 

cleaned and dried, shall be completely 

immersed in a tank containing a suitable 

insulating medium to prevent surface discharges 

on them before doing some related tests. 

When insulators are grouped together, such as in a 

substation, pressure washing or hand cleaning can 

be difficult to accomplish while the station is 

energized, due to the clearances that must be 

maintained.  

How to clean the silicone rubber insulators? 

◆ Sweeping breakout 

◆ Using high-pressure water cleaning  

◆ Nowadays, that using helicopters to clean 

designed for UHV transmission lines without 

power outages, mainly to reduce the loss of the 

Power. 
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Nowadays, composite insulator gradually replaces 

the traditional ceramic and glass insulator. 

 

The development of composite insulator  

◆ Why do more and more countries use the 
composite insulator? 

1. Insulator market in China has been towards 

product diversification path. 

2. Ceramic insulator is losing its dominant position 

because of its pollution flashover accident and 

inferior quality 

3. Composite insulator has better performance 

than ceramic insulator, such as light weight, 

easy transport. 

4. It is important that composite insulator can 

reduce costs. 

 

◆ Composite Insulator advantage compared to 
ceramic 

1. Light weight, easy to install and transport 

2. Better performance in high contamination areas 

3. Consistent mechanical and electrical 

performance  

4. throughout entire service life 

5. Excellent impact resistance 

6. Good resistance to soiling and flashover 

7. Good shock resistance collision resist 

 

If you want to learn more about composite insulator 

knowledge, please visit Orient Power website. 
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Advantage of composite insulator 

Polymeric composite insulators offer significant 

advantages over porcelain and glass insulators, 

especially for ultra HV transmission lines. 

The specific advantages of composite insulator, 

compared with ceramic insulators are: 

 Light weight, and lower construction and 

transportation costs. 

 Vandalism resistance, less gunshot damage. 

 High strength to weight radio, longer span / new 

tower. 

 Better contamination performance. 

 Improved transmission line aesthetics. 

 Hydrophobicity of insulator surfaces. 

In addition to the irreplaceable advantage of 

composite insulator above, there are also some 

other significant advantages: 

 Do not shatter, break or cause any harm to 

personnel in the case of misadventure. 

 SIR is also softer than EPDM in that the sheds 

are pliable. This feature allows greater safety in 

handling the composite insulators. 

 Since the weight of each composite insulator is 

less, then the packaging that it comes in is 

more efficient. There is less packaging, less 

nails protruding from cases and less clean-up 

and waste at site. 

More detailed info about advantage of composite 

insulator is shown on Orient Power website. 
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Disadvantage of composite insulator 

Composite insulators also have weaknesses, and 

disadvantages of composite insulator are: 

 They are subjected to chemical changes on the 

surface due to weathering and from dry band 

arcing or flashover 

 Suffer from erosion and tracking which may 

lead ultimately to failure of the insulator 

 Life expectancy is difficult to evaluate 

 Long reliability is unknown 

 Faulty insulators are hard to find, for it is difficult 

to check for inconsistencies or damages 

 Low strength at transverse mechanical efforts 

(shear forces) 

 They need adequate storage conditions to 

avoid the rodents attacking silicone rubber, on 

the other hand it could be mentioned their 

fragility in the attack of some birds (starlings, 

parrots, etc.). 

 Interface bonding issues 

 Less experience in the field, still changing as 

more polymer products come out 

 Regarding the use on DC overhead lines: there 

is still hesitation, because the lack of data / 

experience on their behavior over time at this 

specific type of stress; it could be mentioned 

that there no IEC standard regarding the use of 

composites in DC power lines. 

More detailed info about disadvantage of composite 

insulator is shown on Orient Power website. 
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In order to further improve the development of 

insulator manufacturers, the related technology, 

society organizations and groups formulate unified 

common standards. 

Insulator standards include IEC, ANSI, GB/T, BS 

etc.  List some standards of composite insulators as 

follow. 

IEC61109, GB/T 19519. Composite insulators for 
AC overhead lines with a nominal voltage greater 
than 1 000 V - Definitions, test methods and 
acceptance criteria 

 

IEC62217: Polymeric insulators for indoor and 
outdoor use with a nominal voltage >1000V-general 
definitions, test methods and acceptance criteria 

 

IEC/TS 61462:1998. Hollow insulator, definition, 
test methods and acceptance criteria, design 
recommendations 

 

ANSI C29.1. Electrical insulator, definition, test 
methods  

 

ANSI C29.13-2000. American National Standard for 
Insulators-Composite Distribution Deadend Type 

 

GB/T 20142. Composite line post insulators for AC 
overhead lines with a nominal voltage greater than 
1 000 V - Definitions, test methods and acceptance 
criteria 
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Throughout history, humans have used composite 
type materials for insulator in 1800’s. The history of 
insulators began together with development of 
electrical communications. Ceramic materials and 
rubber have been used in insulators from 1800 
onward.  
 
The process of composite insulator developing 
 
◆ In 1850, the first porcelain post insulators were 
introduced. 
◆ A few years later, in 1858, glass pin-type 
insulators appeared. 
◆ At the beginning  of 20th century, suspension 
insulators became available, and by 1910, cap and 
pin insulators already had geometrical designs very 
similar to those seen today. 
◆ Between 1920 and 1950, there was an almost 
explosive development of different insulator types 
and designs with the overall goal to  increase 
performance under contaminated conditions 
◆ Most often, designers developed geometry of the 
insulator so as either to enlarge creepage or to 
increase the self-washing property. Other 
approaches involved the search for a means to 
actively combat dry band arcing. 
◆  In parallel, various efforts concentrated on 
improving the quality of the different materials and 
effectiveness of  manufacturing technologies. 
◆  The history of polymeric insulators began in 
1940s when organic insulating materials from 
epoxy resins. These materials were e-Journal of 
New World Sciences, 2, (4), A0038, 274-294, 
Gençoğlu, M.T.  
 
Nowadays, all type insulators can be made from 
composite materials.  More and more countries use 
composite insulators instead porcelain insulators or 
glass insulators. 
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Composite insulator development 
 
Why do we use the polymer materials to 
manufacture insulator? 
 
 One of the reasons is the deposition of 

pollutants on the insulators which start 

conducting during foggy weather conditions 

resulting in flashover and interruption of power.  

 Amongst the non-ceramic insulators, silicone 

rubber insulator is better equipped to deal with 

flashover problems due to its unique 

hydrophobicity property.  

 

The development of composite insulators 

◆ The development of composite insulators in 

world dates back to the 1800 onward. In the 

1990's they have been used in insulators.  

◆ The history of composite insulators began in the 

1940s, then composite insulators were used to 

manufacture high voltage indoor electrical 

insulators from epoxy resins. 

◆ Polymer insulators for outdoor use were made 

feasible by the discovery in the 1950s. 

◆ However, polymer insulators for outdoor 

application on transmission lines were not 

developed until the late 1960s and 1970s. 

◆ Polymer insulators finally came into general use    

on transmission lines in the 1980s. 

◆ At present, up to 600000 composite insulators 

are operating on 35 to 500 kV ac overhead 

transmission lines. 
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China has hundreds of composite insulator 

manufacturers, and these manufacturers supply all 

Chinese power system and also export most of the 

countries in the world. 

Insulator manufacturer types according to voltage: 

Manufacturers only make 11kv - 33kv 

Manufacturers make 10kv – 110kv 

Manufacturers make 10kv – 500kv 

Manufacturers make 10kv – 1000kv 

Manufacturers make AC and DC voltage 

Except technique, equipment also is dominant 

factor to restrain the voltage a factory can make. 

Insulator manufacturer types according to raw 
material production:  

Manufacturers outsource all raw materials 

Manufacturers make silicone rubber and outsource 

rod and end fitting raw materials 

Manufacturers make silicone rubber and fiberglass 

rod and outsource end fitting 

Manufacturers outsource insulator mould 

Orient Power is an insulator manufacturers focus 

on 10kv – 500kv silicone rubber insulators and 

make silicone rubber, fiber glass rod, most of the 

end fittings, insulator mold and some production 

and testing machines.  
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Development for DC composite insulator: 

The international DC composite insulators have 
been used in the high voltage dc transmission line 
since 1967. 

As for the distance exceed 800km, the overhead 
line fees will be lower than the ac lines, because for 
DC line just need 2 wires, while the AC line should 
need 3 wires, so it’s found up the DC power system. 

Tests  for DC composite insulator: 

 Coat material erosion resistance test 
 Accelerated aging test 

Application of considering for composite 
insulator in DC voltage: 

 Insulator design 
 

① Material selection of coat: use the high 
temperature vulcanization silicone rubber 

② External insulation design: can refer to the 
design of AC insulator, especially note that there 
should have enough length for shed diameter 
shed spacing. 

③ 1000h salt fog test 
 

 DC composite insulator creepage distance： 
 
Knowing the outer insulation of existing in the 
world 
 
The recommended specific creepage distance. 

 

For more composite insulator information, welcome 
to visit Orient power website. 
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