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- in heated warehouses, - in enclosed premises, located in the 
macroclimatic area with a temperate climate - up to 5 years  

- under the awnings or in the premises, where the temperature and air 
humidity disturbance do not differ from variations in the open air (such as 
tents, metal warehouses without heat insulation) located in all 
macroclimatic areas, including areas with tropical climate - up to 3 years;  

- in open areas, located in all macroclimatic areas, including  areas 
with tropical climate - up to 1 year;  

5.3.2. Insulators must be placed on the stationary storing places not 
later than during 1 month since the date of its arrival, including the time of 
transportation. 

5.3.3. In the storing places boxes with insulators must be put on the 
level ground in piles, crates with insulators - on pallets. 

5.3.4. Under the piles (pallets) are to be supports of 100 mm height 
from the ground to prevent freezing of boxes and pallets to the ground and 
to be able to grip it by automatic loader. 

5.3.5 It is necessary to provide lanes and driveways for cars and 
automatic loaders between piles. 

5.3.6 Insulators of different types should be stored in different piles. 
5.3.7 Maintenance of insulators during the storage period till 

installation should include regular visual inspection of insulators 
packaging safety and support of the normal state of the piles with 
insulators.  

5.3.8 During storage in the open air isolators should be installed in a 
position which makes it impossible for collecting water in their cavities. 

 
6 UTILIZATION 

6.1 The following parts of insulator and packing are suitable for 
reclamation: 

- Insulating part - glass,  
- Cap - cast iron (ferrous materials)  
- Rod and lock - steel (ferrous materials)  
- Packaging - wood;  
- Steel straps and nails - steel (ferrous materials)  
- Polypropylene strips - polypropylene,  
- Polyethylene. 
6.2 Cement-sand binder can be used as beton filler. 

ДКПП 26.15.25.000 
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Maintenance guide is designed for technical personnel servicing 
overhead transmission lines and power switchboard over 1000 V 

Maintenance guide contains description of glass suspension disc 
insulators made of tempered glass, information about its work, intended 
use, maintenance, permanent repair, storage, transportation and utilization. 

 
1 SAFETY PRECAUTIONS 

When working with glass suspension disc insulators made of tempered 
glass, personal protective equipment should be used: 

- goggles for protection against particulate matters influence;  
- combined gloves for protection against mechanical stimuli. 

 
2 DESCRIPTION AND OPERATION 

2.1 Application of the insulator 
Glass suspension disc insulators made of tempered glass (hereinafter 

insulators) are designed for fixing and insulation of wires and overhead 
ground-wire cables on overhead transmission lines and power switchboards, 
substations of DC and AC voltages above 1000 V and up to 100 Hz at an 
ambient air temperature from minus 60 º C to plus 50 ° C. Climatic 
modification of insulator: for macroclimatic areas with moderate and cold 
climate; for macroclimatic areas with dry or humid tropical climate. 

Insulators meet the requirements of IEC 60305, IEC 60120, IEC 
60383. 

2.2 Constitution of the product 
Insulators must be supplied with splints or W-shaped clasps according 

to IEC 60372. 
2.3 Structure and Functioning 
The insulator is shown on picture 1. Insulator consists of an insulating 

part (1), produced of the insulating glass with further quenching, cap (2) of 
malleable cast iron and steel rod (3), connected by a cement-sand binder 
(4). Cap and rod have a high temperature application zinc coating, the 
thickness is not less than 70 um (500 g/m2), for insulators of tropicalized 
construction – at least 100 um (700 g/m2). Rods for DC insulators have 
anticorrosion plug (5). Insulators for tropical and (or) contaminated areas 
on customer's requirement also can be completed with anticorrosion zinc 
plug. Insulator is equipped with splint (6a) or W-shaped lock (6b). 

Suspension insulators are assembled in support and tension strings. 
The number of insulators in the string depends on line voltage, operation  

- Blows on fittings and insulation parts of insulators. 
5.1.3. By agreement between the manufacturer and customer 

insulators can be transported and stored without packing with the means of 
amortization and fixation application in position, that makes it impossible 
for collecting water in the cavities of insulators provided protection of 
products from climatic factors of environment and holding to terms 5. 1. 2. 

5.2 Rules of transportation 
5.2.1. Depending on climatic factors forcing  
- Conditions of insulators transportation  should correspond to the 

conditions of storage under the awnings or in the premises, where the 
temperature and air humidity disturbance do not differ from variations in 
the open air, located in the macroclimatic areas, including areas with 
temperate and cold climate, in the atmosphere of any type;  

- Conditions of maritime transport - storage conditions in closed or 
other free ventilation premises with no artificial regulation of 
environmental conditions, where the temperature and air humidity 
disturbance are substantially less than in the open air, located in all 
macroclimatic areas, including areas with tropical climate. 

5.2.2 Terms of the transportation and intermediate storage during 
overloads should not exceed three months.  

It is allowed to extend terms of transportation and intermediate 
storage of insulators during overloads due to storage time in steady-state 
conditions. 

5.2.3 Closed trucks, covered wagons, containers, air transport and 
cargo holds of ships are used as a means of transport. 

5.2.4. Securing of loads in vehicles and transportation should be done 
according to rules applicable to that kind of transport. 

5.2.5 Boxes and crates with insulators should be placed in the vehicle 
by use of the accessory mounting (braces, lashings, belts) very tight in 
order to prevent its displacement during the movement. 

5.2.6. Loading and unloading of boxes can be made manually or by 
automatic loaders, crates, collected on a pallet - by automatic loaders. 

DO NOT LOAD AND UNLOAD TRANSPORT PACKAGING 
USING HOOKS OR STRAPS.  

5.2.7 It is not allowed to throw boxes and crates with insulators during 
loading and unloading. 

5.3 Storage regulations 
5.3.1 Insulators can be stored:  

2 7 



- Application of hydrophobic coating on the insulators (particular 
requirements only). 

4.2 Downstream inspection of insulators is recommended to make 
using binoculars or similar optical devices enabling to detect small 
damages on it, such as cracks in the fittings, corrosion of metal parts and 
etc. 

4.3 Having elicited any damage, it is necessary to make upstream 
inspection, particularly, using funds for the delivery of staff to the 
insulator for visual inspection. 

4.4 In case of detection critical damages during the examination 
insulators have to be dismantled. 

4.5 Critical damages are: 
- Mechanical damages (breakdown) of the insulating glass part; 
- Remaining residue of the suspension glass insulator, formed after 

falling of its insulating parts; 
- Persistent contamination of insulators, causing strong corona 

discharge at high air humidity; 
- Burns and melting of the glass; 
- Traces of melting or damages of fittings and attachment devices of 

insulators; 
- Missing or damage of locks in the string; 
4.6 Contaminated during the operation products should be cleared in 

accordance with 3.2.1. 
4.7 Other requirements for maintenance and operation of insulators 

shall correspond to the Operating rules and regulations of consumers’ 
electric installations and safety regulations for the operation of consumers’ 
electric installations, and other regulations in force in operating 
organizations. 

 
5 TRANSPORTATION AND STORAGE 

5.1 General requirements 
5.1.1. Insulators must be packed when transporting and storing. 
5.1.2. During transportation and storage of insulators there should be 

took action that make impossible: 
- Ingress of aggressive substances (acids, alkalis, solvents, sea water, 

etc.) on the surface of insulators; 
- Pollution of insulators and their components;  
- Deformation and damage of components of insulators and packaging 

conditions and other factors. 

 
Picture 1 – glass suspension disc insulators 

 
2.4 Marking of insulators 
Marking of insulators is made by casting method on the insulation 

part and (or) cap, and contains: 
- Insulator type designation; 
- Trademark of manufacturer; 
- Year of manufacture (the last two numbers); 
- Symbolic notation of glass composition (only on the insulation part). 
2.5 Packing 
2.5.1 Insulators are packed after assembling into strings. The number 

of insulators in the string depends on its weight and varies between 2 and 
5 pieces.  

2.5.2 For fulfillment of conditions 5.1.2, insulators should be packed 
into transport packaging in the form of: 

- solid or lath crates, collected into package; 
- lath packet; 
- special packaging according to the duly approved normative 

documents. 
 

3 INTENDED USAGES 
3.1 Operating constraints 
3.1.1 Removed to a place of assembly insulators in transport 

containers (crates, lath packets, containers) must be unloaded near objects 
of installation (overhead transmission lines supports, open distribution 
system portals). 

At wetlands transport containers with insulators must be unloaded on 
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the linings, at dry places they can be unloaded directly onto the ground. 
3.1.2 Before installation insulators must be cleared and examined for 

structural integrity. 
3.1.3 It is not allowed to install insulators, which have damaged 

insulation details in the form of chips, cracks or fitting spoilages. 
3.2 Preparation of insulators for use 
3.2.1 Cleaning of insulators before installation 
3.2.1.1 It is possible to clear insulators of contamination (probably on 

insulators, packed in crates with no inner packaging) on storing place 
(warehouse) with the help of fabric. 

3.2.1.2 To facilitate the pollutant removal from the insulators surface, 
the fabric can be moistened by: 

- benzine, to remove resinous and adipose dirt;  
- a solution of ammonia; 
- water with detergent or paste. 
- orthophosphoric (phosphoric)acid to remove rust marks from the 

glass and fittings. 
DO NOT APPLY THE PASTE AND DETERGENTS, WHICH 

CONTENT THE ABRASIVE SUBSTANCES (PUMISE STONE, SAND, 
ETC.)  

3.2.1.3 After the pollutant removal insulators should be carefully 
wiped with a dry fabric to remove the scurf. 

3.2.2 Instructions for mounting 
3.2.2.1 Insulators should be mounted in a position that makes it 

impossible for water accumulation in the cavities of the ribs. 
3.2.2.2 It is not allowed to join the insulator with fittings of the line or 

circuit during the installation, if its dimensions do not correspond to the 
size of connecting elements of the insulator. 

3.2.2.3 During the installation of insulators it is not allowed to use 
fastening parts with dimensions that do not correspond to the appropriate 
size of insulators. 

3.2.2.4 IT IS INTERDICT FOR MAINTENANCE STAFF TO MOVE 
DIRECTLY THROUGH INSULATORS DURING THE INSTALLATION 
AND REPAIR. 

3.2.2.5 It is not allowed to carry out actions with insulators, which can 
cause mechanical damages of the insulating parts or fittings of the 
insulator. 

3.2.2.6 Insulators should not be operated at loads exceeding the

maximal specified characteristic load, defined on the basis of their 
mechanical destructive force in tension (indicated by markings in the 
designation of insulators), taking into account the safety coefficient 
specified for this product. 

3.2.3 Mounting 
3.2.3.1 Before installation insulators should be coupled in suspension 

and tension suspension sets according to the documentation for TL or 
distribution sub-stations. 

3.2.3.2 The coupling of insulators with each other and with fittings 
should be performed on the straight site or wooden platform.  

3.2.3.3 Lock-out of connection should be made by means of splints or 
W-shaped locks according to IEC 60372. Splints or locks should be 
installed so that the closing ends of splints or locks were positioned in the 
tension strings - down, in the suspension strings - in the direction of the 
support riser. 

3.2.3.4 When installing insulators, misalignment of axes of two near 
insulators in the string should be not more than 9 º. If misalignment of 
axes is more than 9 º, it is necessary to examine locks of insulators, and in 
the presence of any damages (crushing) to replace them. 

3.2.3.5 Suspension insulators for 220 kV and above voltage class   
should be coupled in strings (suspension, tension, single-circuit and 
multichain) on a wooden supports in the form of trenches (triangular, 
quadrangular, semicircular), lattices or frames, which protect the 
insulators from damages during assembly and installation. 

3.2.3.6 After assembly, it is necessary to check the mobility in the 
joints of the string, installation of splints and locks in insulators and 
staples. 

 
4 MAINTENANCE 

4.1 Maintenance of insulators and insulator strings should be made 
according to the duly approved regulatory documents, ensuring the 
implementation of these preventive measures: 

- carrying out systematic inspections during rounds of open 
distribution system, detours and fly rounds of overhead transmission lines; 

- Replacement of defective insulators; 
- washing with water of the polluted insulators; 
- Manual cleaning or replacement of polluted insulators in case of 

slicks and dirtying; 
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