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QUALITY POLICY 

 

 

“We at RDSO, Lucknow are committed to maintain and update 

transparent standards of services to develop safe, modern and cost 

effective railway technology complying with statutory and regulatory 

requirements, through excellence in research, designs and standards by 

setting quality objectives, commitment to satisfy applicable requirements 

and continual improvements of the quality management system to cater 

to growing needs, demand and expectations of passenger and freight 

traffic on the railways through periodic review of quality management 

systems to achieve continual improvement and customer appreciation. It 

is communicated and applied within the organization and making it 

available to all the relevant interested parties.” 

 

 

 

  

 

DISCLAIMER 

 

 

It is clarified that the information given in this booklet does not supersede 

any existing provisions of Indian Standards (IS) on the subject, related 

matters, and other existing provisions laid down by the Railway Board, 

RDSO. This is not a statuary document and instructions given are for the 

purpose of guidance only. If at any point contradiction is observed, then 

Indian Standards, regulations issued by Government bodies, Railway 

Board/RDSO guidelines shall be referred.  
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FOREWORD 

 

 

 

High Voltage Insulators in an electrical system perform the dual role of providing 

mechanical support and electrical isolation. In general, the common materials used 

for this application are porcelain, glass and silicone rubber. 

 

The Role of insulators in the Indian Railways Traction system is very critical for the 

efficient functioning of the traction network. The Indian railways network is a vast 

railway network of approximately 67,000 route kms out of which about 45,000 route 

kms (Approx.) are already electrified using either porcelain or Silicone rubber 

insulators. 

 

Indian railways have realized significant benefits with the use of composite insulator 

such as superior contamination performance due to hydrophobic nature, lightweight 

over porcelain, high strength to weight ratio etc. 

 

CAMTECH, Gwalior has prepared this booklet on “Composite insulators used in TrD” 

which consists brief information on types of insulators, constructional features, 

Storage & Handling, Testing and maintenance etc. along with appropriate 

photographs.   

 

I am sure that this booklet will be useful for electrical engineers and maintenance 

staff engaged in Traction distribution for updating their knowledge on how to use & 

handle the composite insulators. 

 

 

 

 

Date: 28.12.2021       Jitendra Singh 

CAMTECH/ Gwalior       Principal Executive Director 
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PREFACE 

 

 

Composite Insulators, manufactured with silicone rubber housing, have been in use 

in Indian Railway Traction system since 2005. Indian railways network typically uses 

four major types of insulators made of composite and porcelain material, they are: 

Stay Arm, Bracket tube, 9-T and sectioning insulators & these are used in vertical, 

horizontal and at angled positions. 

With the rapid industrialization, and significant increase in the pollution levels 

throughout India in the recent years, lot of replacements are planned to ensure 

efficient performance in demanding environment.  

 

Indian Railways realize the benefits of use of 25 kV composite insulators over 

porcelain on AC traction system based on Equivalent Salt Deposit Density (ESDD) 

test. Composite insulators are also light weight, high mechanical strength to weight 

ratio, easy to install & maintain as compared to Porcelain Insulators. 

 

CAMTECH has prepared this booklet on “Composite insulators used in TrD” with the 

objective to disseminate specific information on the subject. This booklet contains 

Types of Insulators, Benefits in using composite insulators, Selection criteria, 

packing, handling and storage practices, Testing and Maintenance practices etc. 

 

I am thankful to all field personnel & Shri Himanshu Singh Rajput, SSE/Electrical/ 

CAMTECH for their efforts in making this booklet useful. 

 

Technological up-gradation & learning is a continuous process. Please feel free to 

write to us for any addition/ modification in this booklet. We shall highly appreciate 

your contribution in this direction. 

 

 

Date: 27.12.2021       Himanshu Maheshwari 

CAMTECH/ Gwalior             Dy. Director/ Electrical  
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The correction slips to be issued in future for this handbook will be 

numbered as follows: 

 

CAMTECH/E/2021-22/EP-04/Composite Insulator/1.0/C.S. # XX date- 

 

 

Where “XX” is the serial number of the concerned correction slip 

(starting from 01 onwards). 
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AC Alternating Current 

CD Creepage Distance 

ESDD Equivalent Salt Deposit Density   

FRP Fiberglass Reinforced Plastic   

IEC International Electro technical Commission 
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PCEE Principle Chief Electrical Engineer 

RDSO Research, Design and Standard Organization 

RTL Routine Tensile Load  
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SMI Special Maintenance Instruction 
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TrD Traction Distribution 
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CHAPTER 1  

 

INTRODUCTION 

 

 

 INSULATORS USED IN TRD-AN INTRODUCTION  

In railway traction, the role of insulator used in OHE is not only to provide electrical insulation 

between the live conductor and the ground support structure but also to provide mechanical 

support to the live conductor. 

 

   

 

 

 

Figure 1: Insulators used in OHE 
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Insulators are exposed to mechanical shocks due to vibrations caused by continuous 

movement of trains on the Railway tracks. Further, insulators are also subjected to shocks 

generated by movement of pantograph throughout their life span. 

 

Henceforth the strength of insulators plays an important role for reliable and safe operation of 

any overhead electric traction system. With the ever-increasing electrified network of Indian 

Railways, there is high responsibility to ensure not only reliability but also availability of 

power supply for traction load. 

 

The failures of porcelain insulators whether due to flashover or mechanical breakage (by 

normal stress or vandalism/ accidents) is a matter of concern and disrupts traffic. The 

replacement of insulator in such cases is often associated with a down time of 2 to 3 hours.  

 

With the technological advancement, the composite insulators are widely used over the world 

for electrical power sector due to lesser hydrophobicity, better contamination & pollution 

performance leading to lower rate of flashovers as compared to porcelain insulators. 

 

Indian Railways employ millions of insulators of different types on 25 kV a.c. single phase 

traction network comprising about 45000 electrified route kilometers, out of these composite 

insulators are used in small numbers. 

 

 VARIOUS TYPES OF OHE INSULATORS 

 Stay Arm Insulator 

The Insulator, which forms part of the horizontal member, of the Cantilever Assembly (from 

which the Overhead Traction Conductors are suspended) and which insulates Stay Tube 

from the mast or structure to which the Cantilever is attached, is known as Stay Arm 

Insulator. 

 

 

 

 

 

Figure 2: Stay Arm Insulator 
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 Bracket Insulator 

The insulator, which forms, part of the inclined member, of the Cantilever Assembly, (from 

which the Overhead Traction Conductors are suspended) and which insulates Bracket from 

the mast or structure to which the Cantilever is attached, is known as Bracket Insulator. 

 

 

 

Figure 3: Bracket Insulator 

 

 9-Tonne Insulator 

The Insulator is normally, though not exclusively, used as a Strain Insulator for anchoring of 

conductors, is known as 9-Tonne Insulator. It is also used in a vertical position to support 

25 kV Feeder Wire. 
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Figure 4: 9-Tonne Insulator 

 Section Insulator 

The Insulating element of a piece of Equipment (called Section Insulator Assembly) which 

Is used for separating adjacent sections of the overhead traction lines, belonging to different 

Elementary Electrical Sections, in the normal condition Is known as Section Insulator. It 

provides a continuous smooth (mechanical and electrical) path for passage of the 

Pantograph of Electric Rolling Stock. 

 

Figure 5: Section Insulator 

 

 MATERIAL FOR OHE INSULATOR 

Conventionally the material used for manufacture of insulators are porcelain & glass because 

they have good insulation characteristics & weather resistance properties. However, they 

have disadvantages of being bulky, poor resistance to impact & poor electrical withstand 

characteristics especially under contaminated/ polluted conditions. To overcome these 

shortcomings, composite insulators were developed & adopted over Indian Railways for 

polluted areas.  

 

 ADVATAGES OF COMPOSITE INSULATORS OVER PORCELAIN INSULATORS 

Some of the advantages of composite insulators over porcelain insulators are given in table 

below: 

Table 1: Advantages of Composite Insulators   

 

S.N. Features Silicone Rubber/ Polymer Insulator Porcelain Insulator 

1 
Hydrophobicit

y 

Hydrophobicity property of silicon 

rubber provides excellent insulating 

behaviour and resists wetting by 

forming beads of water without the 

need of washing or greasing even in 

humid or polluted climates.  

Non hydrophobic, 

Porcelain surface forms 

water film on the surface 

making easy path leading 

to More flash overs. 

2 

Contamination 

& Pollution 

Performance 

Excellent Poor, Frequent flashovers 

3 Maintenance Less required, Economical Frequent cleaning, 
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Expensive 

4 Weight Lighter than porcelain Heavy 

5 Fragibility 
Resistant to breakages & Damage - 

less sensitive 
Fragile - much sensitive 

6 Design 

Polymer Insulator Design allows 

adaption to suit specific needs such 

as creepage distance. Results in 

space saving and lower cost 

Design Flexibility is 

limited. Requires larger 

and heavier towers for 

installation and more 

space 

7 
Strength to 

weight ratio 
High Low 

8 

Installation/ 

Handling & 

Transportatio

n 

Much easier due to light weight, lesser 

damages in transit as it is less fragile 

Much difficult due to 

heavy weight, more 

damages in transit as it is 

fragile 

9 

Resistance to  

flashovers & 

Punctures 

High Lower  

10 
Dielectric 

Strength 
Excellent Fair 

11 
Manufacturing 

Process 

Short Manufacturing process time 

leading to short delivery periods 

Require long 

Manufacturing process 

leading to long delivery 

Time 

12 Cost Low High 

 

 DISADVATAGES OF COMPOSITE INSULATORS OVER PORCELAIN 

INSULATORS 
 

There are also some disadvantages in use of Composite insulators, which are given in table 

below: 

Table 2: Disadvantages of Composite Insulators    

 

S.N. Features 
Silicone Rubber/ Polymer 

Insulator 
Porcelain Insulator 

1 
Resistance to whether 

condition 
Less High 

2 
Visually detection of 

Fault  
Difficult Easy 

3 
Transverse Mechanical 

load strength 
Low High 
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CHAPTER 2  

 

CONSTRUCTIONAL DETAILS  

 

 PARTS OF COMPOSITE INSULATOR 

 

There are mainly three major parts of composite Insulator i.e.  

(i) FRP (Fiberglass Reinforced Plastic) rod  

(ii) Metal end fittings and  

(iii) Silicone rubber housing (weather shed) 

 

 

Figure 6: Parts of Composite Insulators  

 

 FRP (Fiberglass Reinforced Plastic) Rod 

 

The FRP Rod is the mechanical member designed to withstand the static and dynamic 

loads of the OHE conductor and houses the dielectric material (silicone rubber). The FRP 

rod mainly consists of the glass fibers in a resin matrix. The FRP rod is designed, based on 

the mechanical properties and the requirements of the Standards with respect to its ability 

to resist water and acid attack, during its service life.  

 Metal End Fittings 

 

The metal end fittings are the interfaces between the insulator and the hardware, which 

supports the conductor. The mechanical load, due to the weight of the conductor and wind, 

is transferred to the insulator through these metal fittings. Metal fittings typically of cast iron 

are designed based on load requirements and FRP rod diameter. The metal fittings, at both 

sides of the insulator, are crimped with appropriate crimping pressure. 

 

 Silicone Rubber Housing 

 

Silicone Rubber material forms the insulating sheath, weather shed and housing for FRP 

Rod. This housing also protects the FRP rod from adverse weather and provides the 

required insulation levels. Selection of shed profile of silicone rubber housing is important to 

perform its functions, even under polluted environment.    
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CHAPTER 3  

 

MEASUREMENT OF POLLUTION & SELECTION CRITERIA 

 

 

 MEASUREMENT OF POLLUTION 

(As per TI/MI/040/Rev 0) 

Insulator failure can take place because of flashover due to pollution, Railways have been 

advised to carryout tests to measure the pollution severity & employ insulator of appropriate 

creepage distance.  

RDSO has issued guidelines vide TI/MI/040/Rev-0 to specify the procedure of measuring 

the extent of pollution in an area in order to select 25 kV insulators of appropriate creepage 

distance.  

 

 Method of Testing 

(ESDD method as mentioned in IS: 13134)  

 

For assessing severity of pollution, the method adopted is Brush Wash method. 

 

The Brush Wash method involves measurement of conductivity of demineralized water 

before and after dissolving the collected pollutants from surface of a polluted insulator. The 

difference in conductivity is an indication of severity of pollution. Equivalent Salt Deposit 

Density (ESDD) value can be calculated by calculating associated area from where 

pollutants have been taken and the difference in conductivity. In order to conduct the test, 

conductivity meter will be required.  

 

3.1.1.1 Test Procedure 

 

STEP 1: Remove the polluted insulator and pack it in a thick polythene without disturbing 

the layer of pollutant. 

 

STEP 2: Measure conductivity of demineralized water (250 ml) using conductivity meter, 

provided in the test kit. 

 

STEP 3: Squeeze the cotton provided in test kit in demineralized water and use it to scrape 

the surface of polluted insulator. Release the pollutant in the demineralized water 

by squeezing the cotton in water. Repeat till the area intended is scraped 

completely. 

 

STEP 4: Again measure conductivity of water having pollutants squeezed in. 

 

STEP 5: Calculate the pollution severity is terms of ESDD as mentioned in Para 3.1.5 

below. 
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 Periodicity of Measurement 

 

Measurement is to be carried out periodically every 3 months for about 1 year for 

assessing the change in severity due to seasonal changes. ESDD values before onset of 

monsoon are expected to be more severe. 

 

 Agencies to Conduct the Test 

 

OHE maintenance depots may conduct the test and report shall be submitted to Zonal 

Headquarters by Divisional officer.  

 

 Decision Regarding Appropriate Creepage Distance 

 

The following table is to be referred for ascertaining appropriate Creepage distance: 

 

Table 3: Creepage Distance based on ESDD 

 

S.N. ESDD at 20 degree C 
Min Specified Creepage 

distance 

Creepage distance to 

use 

1. < 0.10 16 mm/ kV 0850 (min) 

2. 0.10 to 0.30 20 mm/ kV 1050 (min) 

3. 0.30 to 0.60 25 mm/ kV 1300 (min) 

4. > 0.60 31 mm/ kV 1650 (min) 

 

 Calculation of Surface Area (illustration) 

 

From axis to point 1 radius is     35 𝑚𝑚 

From axis to point 2 radius is     46 𝑚𝑚 

Length between point 1 and 2 is    12 𝑚𝑚 

Surface area point 1 and 2 is     𝜋(35 + 46) × 12 = 3054 𝑚𝑚2
 

From axis to point 3 radius is     60 𝑚𝑚 

Surface area point 2 and 3 is     𝜋(60 + 46) × 20 = 6660 𝑚𝑚2
 

Surface area point 3 and 4 is     𝜋(92 + 60) × 50 = 23876 𝑚𝑚2
 

Surface area point 4 and 5 is     𝜋(92 + 102) × 15 = 9142 𝑚𝑚2
 

Total Surface area is A (from 1 to 5 only)   42732.10 𝑚𝑚2 = 427.32 𝑐𝑚2
 

Conductivity of water measured without pollution is 0.02 μS/𝑐𝑚2
 

Conductivity of water measured with pollution is  0.2 μS/𝑐𝑚2
 

Change in conductivity after collecting pollution  0.18 μS/𝑐𝑚2
 

With temperature corrections, change in   0.18 × 0.8250 =  0.148 μS/𝑐𝑚2
 

Conductivity (at Ambient Temp=29 degree C)       (Refer Table-4 below) 

Use of composite insulator will be in accordance with guidelines issued by RDSO or 

Railway Board as mentioned above para no. 3.1. 
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Figure 7: Insulator surface  

 

Measure the surface area of Insulator    A 

Measure the conductivity of insulators surface with  

Known quantity of Water σ20 salinity is given by Sa 
(5.7 × σ20)1.03 kg/m3  

σ20 = Value of conductivity    

corrected for temperature 

   = σt × correction factor as per 

table-4 below 

   = Conductivity at ambient 

Temp. × Correction Factor 

Volume of water (demineralized) used (v)   250 𝑚𝑙 

Calculated ESDD     
Sa x V

𝐴
 

Salinity of the solution is Sa    
(5.7 × 0.148)1.03 = 0.839 

The Equivalent salt deposit density in mg/cm
2

 is ESDD 
Sa x V

𝐴
=  0.839 x 250/427 

        = 0.491 mg/cm
2

 

 

 Correction Factor at Different Temperature 

 

Table 4: Correction Factor for Change in Conductivity with Temperature 

 

Temperature (degree C) of water at the time of 

conductivity measurement 
Correction factor* 

10 1.28170 

11 1.24867 

12 1.21672 

13 1.18585 

14 1.15606 
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15 1.09972 

17 1.07317 

18 1.04770 

19 1.02331 

20 1.00000 

21 0.977600 

22 0.955948 

23 0.935038 

24 0.914872 

25 0.895450 

26 0.876772 

27 0.858838 

28 0.841648 

29 0.825200 

30 0.809500 

 

* Multiply the observed conductivity with the correction factor to get the standardized value 

at 20 degree C. 

 SELECTION CRITERIA 

 

RDSO and Railway Board issued guidelines regarding provision of composite insulators, 

given below for selection of insulator type on the basis of ESDD: 

(a)  For Equivalent Salt Deposit Density (ESDD) ≤ 𝟎. 𝟑  

(i) Use of only composite insulators of 1050 mm CD for stone pelting menace areas 

with approval of PCEE.  

(ii) Use of porcelain insulators of 1050 mm CD for other areas.  

 

(b)  For ESDD > 𝟎. 𝟑   

Use of composite insulators of 1600 mm CD in all the areas with the personal approval 

of PCEE after conducting the ESDD test as per RDSO SMI no. mentioned in Para 3.1.5 

above.  

Note:  Wherever ESDD cannot be measured as per Para 3.1.5 mentioned above, the 

general method to ascertain the severity of pollution on qualitative basis may be 

adopted following the directives of IEC 60815-1/2008. However, final decision 

to arrive at a conclusion for the above shall require the personal approval of 

PCEE of Zonal Railways.  
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CHAPTER 4 

 

HANDLING AND STORAGE  

 

 

The composite insulators have been introduced in the Indian Railways traction network for its long 

& trouble-free service, the performance not only depend upon the quality of the manufactured 

product but also on the manner in which the user handles these insulators from the time it is 

received in the consumer premises until the time it is put into service & as well as in service. 

 

 GENERAL INSTRUCTION  

(As per RDSO TI No. TI/IN/0013/Rev.0) 

Since the composite insulators have Silicon rubber as a component they are much more 

flexible than the solid core porcelain insulators. They needs to be taken care during their 

handling. This para elaborates the various stages through which the insulator goes through 

from the production line to the actual service on line. Various stages are as under: 

(i) Receiving, unpacking & storage 

(ii) Transport to construction site 

(iii) On-site handling 

(iv) Installation by TRD staff / Contractor 

(v) Conductor stringing & cantilever assembly 

(vi) Final inspection before energization 

(vii) Care during maintenance  

 

 Receiving, Unpacking and Storage 

 On receipt of composite insulator at the store of the user. The crate should be carefully 

inspected for any sign of damage. After inspection, the insulators should be either 

returned to original packing or placed on a suitable designed rack, so that sheds of the 

insulators do not bend and remain straight. 

 The stacking & storage of insulators should be proper; i.e. one insulator over the other 

at 90° should be avoided. 

 They should be stored in a dry, covered area with the packing, raised off the ground. 

Lids should remain sealed to prevent entry of rodents. 

 The storage area should be free from oil or other petroleum derivative products. 

 

 Transport to Construction Site 

Whenever possible, the insulators should be transported to site in their original (closed) 

packing. However. If this is not possible, they should neither be transported loosely or 

without sufficient protection, nor the insulators tied down or bound together with chain or 

ropes. 
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 On Site Handing 

 Upon arrival at site, the packing should again be carefully checked. If any sign of 

breakage or rough treatment is evident, each insulator shed should be carefully 

examined for evidence of damage. 

 It is recommended that a temporary reusable packing system be introduced to provide 

them with adequate protection. 

 

 Installation 

 Prior to installation, the insulators should once again be thoroughly “examined for any 

damage. Units displaying hit marks, cuts or damage of sheds of the composite material 

should be set aside for expert inspection. In case exposure of the fiberglass core is 

noticed, however small, should immediately be discarded from the lot and should not 

be installed on line.  

 If the insulators are dirty & require cleaning, they should be washed with clean water 

only. Detergents, solvents or abrasive materials should never be used for this purpose. 

 While installing these insulators, care should be taken that lifting lines or ropes are not 

attached to the metal end fittings of the insulators and not to the sheds or FRP rod.  

 The ladder / person should not rest on the rest portion of the insulator.  

 

 Conductor Stringing 

During conductor stringing operation, the insulators should not subject to bending & 

torsions loads. 

 

 Care during Maintenance 

Special care needs to be taken while undertaking OHE maintenance near the composite 

insulator area and the staff working on the cantilever and on OHE overhead line should not 

damage the sheds of these insulators by standing or resting the ladder on these insulators. 

 

 Final Inspection before Line Energization  

On undertaking a final inspection prior to commissioning of a line, composite insulators 

should be examined for any of the following: 

 Broken & torn sheds.  

 Damage to the end seals where the rod enters the metal fitting. 

 A misalignment of the metal fitting which would indicate that the insulator has been 

subjected to, or is being subjected to torsional stress. 

 Splitting of the sheath resulting in exposure of FRP rod or core. 
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 COMMON MISTAKES IN HANDLING AND STORAGE 

 

There are some common mishandling practices which lead to damage to composite 

insulators, as given below: 

 Opening of Packaging on Receipt     

Sometimes to examine the received items, 

packing are opened with sharp tools which may 

damage the composite insulator.  

        

 

   

Figure 8 : Opening of packaging with sharp object 

Precaution:  

Do not use sharp tools to open the packing of insulator, if it is necessary to use sharp tools 

then open box carefully, ensuring that all sharp tools used are kept well away from the 

silicon shed of insulator.                                                                                                                                                 

 

 Improper Packaging 

Boxes should be sealed to prevent entry of 

rodents. Improper packaging that may allow 

rodents to enter and damage the insulator. 

 

 

 

 

Figure 9: Improper storage resulting in rodents damaging the insulator 

Precaution:  

If possible, store insulators in their original boxes, if not possible, they should be hung on 

suitable racks with adequate temporary protection such as plastic cover. 

 

 Storage in Open Space (on Ground) 

Improper storage in open condition, staking & dumping one over other at depots is also a 

potential cause of damages to insulators. 

    

Figure 10:  Insulators stored in open space & boxes one over another 
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Precaution:  

Insulators should never be stored in an open condition (without packing) nor placed one 

over another. 

Boxes should be raised off the ground and stored in an area free of standing or running 

water and any contaminants eg. oils, petroleum derivatives, etc.                                                                                                 

 
 On-Site Handling         

Stepping on the insulator may damage it. 
 

  

 

Figure 11: Stepping on the insulator 

Precaution:  

 

The insulators must not be dragged along the ground. Bending, Compression or torsion 

load should not be applied to composite insulators. Stepping over the housing of composite 

insulators must be avoided. 

 Installation 

At the time of installation of Insulators, they are 

generally lifted to top of the mast by tie a rope on 

the housing of composite insulators. 

 

 

 

 

 

 

Figure 12: Composite insulator pulled by rope 

Precaution:  

If it is necessary to lift the composite insulator to the installation point, so tie a rope to the 

metal end fittings only and never the housing of composite insulator. 
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CHAPTER 5 

 

TESTING AND MAINTENANCE 

 

 

 TESTING BEFORE INSTALLATION 

(As per RDSO No. TI/MI/0042/ (12/2008) Rev “0”) 

 Routine Tensile Load Test 

 

To weed out the insulators which may develop defect due to various reasons beyond 

Railways control, Railways were advised to test each insulator for routine tensile load test 

at site/ depot.  

5.1.1.1 Testing instructions  

(i) For conducting the routine tensile load test either Universal Testing Machine of 

adequate capacity or the Jig arrangement of rails (52/60 kg/m) as per RDSO SMI no. 

TI/MI/0042/ (12/2008) Rev “0” may be used. 

(ii) Routine tensile load test shall be carried out on all stay, bracket & 9-tonne insulators 

supplied by vendor/OHE contractor. 

(iii) Maintain the routine tensile load for one minute and then release.  

(iv) Check the insulators along with metal fittings for any crack, core pull out/ loose 

crimping, deformation in the metal fitting, hook etc. during the routine test.  

(v) Use only those insulators which withstand the RTL as indicated in table-5 below.  

(vi) Following table shows the load to be applied for different type of composite insulators: 

 

Table 5: Load to be applied for Testing of 25 kV Composite Insulator 

Specification No. 
Type of 

Insulator 

Specified 

SML in 

kgf 

Routine 

Tensile 

load 

@70% 

of 

specified 

value in 

kgf 

Dead load ‘Y’ to be 

provided for double rail 

in kgf * 

120kg/m 104kg/m 

(1) (2) (3) (4) (5) (6) 

TI/SPC/OHE/INSCOM/0090 

OR 

TI/SPC/OHE/INSCOM/0091 

Stay 

Arm and 

Bracket  

5400 3780 191 243 

9- Tonne 9900 6930 675 727 

TI/SPC/OHE/INSCOM/1070 

Stay 

Arm and 

Bracket  

7000 4900 363 415 

9- Tonne 11000 7700 794 846 
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Note: (i)  * In Jig Arrangement of rails, additional fixture, holding clamp/ bracket other 

than rails can change the dead weight (load), therefore jig should be suitably 

calibrated to determine the exact dead weight ‘Y’ which is to be applied on 

insulator as specified in routine load test.  

         (ii)    During the routine tensile load test, routine tensile load for one minute to be 

applied and then release the load. 

         (iii)    This table applicable for testing of Composite insulator only. 

 

5.1.1.2 Testing Procedure by Tensile Testing Machine 

 

Step-1: Attach top and bottom fixture on testing machine as per type of testing insulator. 

 

Figure 13:  Tensile Testing Machine 

 

    

Figure 14: Fixture for Testing of Bracket Tube Insulator 
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Figure 15: Fixture for Testing of Stay Arm Insulator 

    

Figure 16: Fixture for Testing of 9-Tonne Insulator 

 

Step-2: Attach Insulator in top and bottom fixture on testing machine for Testing 

 

Figure 17: Bracket Tube Insulator Fixed on Tensile Machine for Testing 
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Step-3: Close the protective door and gradually increase the tensile load by hydraulic 

pressure through handle provided in testing machine. 

 

Figure 18: Stay Arm Insulator Under Tensile Load Testing 

 

Step-4: Apply the routine tensile load as mentioned in table-5 (column 4) above and 

maintain the load for 01 minute and after that release the load. 

Step-5: Check the insulators under test along with metal fittings for any crack, core pull out/ 

loose crimping, deformation in the metal fitting, hook etc. 

Step-6: Mark the test result on the metal end fittings (cap) of insulator by paint, eg. Passed 

or failed, date of testing, Sr. No. / Batch No. etc.   

Step-7: Record the complete testing data in register. 

 

 CLEANING SCHEDULE AND PROCEDURE 

(As per RDSO TI/IN/0040/Rev. ‘0’: 2019) 

Composite insulator performs service in OHE system under significantly adverse condition 

like higher degree of surface contamination including open environmental stresses such as 

rain, fog/ mist, UV and humidity. 

Surface contamination adversely affects the electrical properties of Composite Insulators, 

which stimulates external Flashover. Therefore, to avoid external failure of Composite 

Insulators failure because of surface contamination, cleaning procedure should be followed. 



CAMTECH/E/2021-22/EP-04/Composite Insulator/1.0 

Booklet on Composite Insulator Used In TrD   19 

 

 General Instruction 

For cleaning of 25 kV Composite Insulators installed in polluted area/ heavy polluted area, 

following schedule should be used: 

 

S.N. Type of Composite Insulator Pollution level Periodicity 

1. Bracket tube Insulator 

Polluted area/ 

Heavily polluted 

area 

Once in a Year 

2. Stay Arm Insulator 

3. 9-Tonne Insulator 

4. Section Insulator 

 

 Cleaning Method 

 Composite Insulator shall be cleaned with dry soft cotton cloth to remove the 

dust/pollution from the insulator. 

 No water, detergents, any solvents and abrasive materials should be used for cleaning 

as use of such material leads to deterioration of electrical properties thus causing 

failure. 

 

 Precaution 

Purpose of cleaning of Composite Insulator is only removal of dust/ pollutants or any other 

deposition that adversely affects the electrical properties of Composite Insulators hence 

care should be taken that during dry cleaning, the insulator should not be rubbed 

excessively to make it bright. 
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CONTACT US 

 

 

CAMTECH is continuing its efforts in the documentation and up-gradation of 

information on maintenance practices of electrical assets. Over the years a large 

number of publications on electrical assets have been prepared in the form of 

handbooks, pockets books, pamphlets and video films, etc. These publications have 

been uploaded on the internet as well as rail net. 

 

For downloading these publications please do following: 

 

1. On internet visit: www.rdso.indianrailways.gov.in 

 

Go to Directorates  CAMTECH Other important links Publications for 

download Electrical Engineering 

 

2. On Railnet visit RDSO website at 10.100.2.19 

 

Go to Directorates  CAMTECH Publications for download  Electrical 

Engineering 

 

For any further information, regarding publications please contact: 

 

Dy. Director (Elect.) BSNL : 0751- 2470740 (O) 

Rly.    : 03747202 

SSE/Electrical      : 8957022145 (CUG) 

E-mail    : direlcamtech@gmail.com 

Fax     : 0751- 2470841 

Write at   : Dy. Director (Electrical) 

 

Indian Railways, Centre for Advanced Maintenance Technology 

In front of Hotel Adityaz, Airport Road, Maharajpura, Gwalior, Pin code – 474 005 

 

http://www.rdso.indianrailways.gov.in/


 

 

 

 

Government of India - Ministry of Railways 

 

INDIAN RAILWAYS 

CENTRE FOR ADVANCED MAINTENANCE TECHNOLOGY 
Maharajpura, Gwalior, M.P. 474 005 


