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INTERNATIONAL ELECTROTECHNICAL COMMISSION 168 

____________ 169 

 170 

 INSULATORS FOR OVERHEAD LINES WITH A NOMINAL VOLTAGE 171 

ABOVE 1 000 V – 172 

 173 

Part 1: Ceramic or glass insulator units for a.c. systems - Definitions, test 174 

methods and acceptance criteria  175 

 176 

 177 

 178 

FOREWORD 179 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 180 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 181 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 182 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 183 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their 184 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 185 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 186 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 187 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations. 188 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 189 
consensus of opinion on the relevant subjects since each technical committee has representation from all 190 
interested IEC National Committees.  191 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 192 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 193 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 194 
misinterpretation by any end user. 195 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 196 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 197 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter. 198 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 199 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 200 
services carried out by independent certification bodies. 201 

6) All users should ensure that they have the latest edition of this publication. 202 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 203 
members of its technical committees and IEC National Committees for any personal injury, property damage or 204 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 205 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 206 
Publications.  207 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 208 
indispensable for the correct application of this publication. 209 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 210 
rights. IEC shall not be held responsible for identifying any or all such patent rights. 211 

International Standard IEC 60383 has been prepared by technical committee 36:MT20. 212 

This 5th edition cancels and replaces the 4th edition published in 1993. This edition constitutes 213 

a technical revision.  214 

This edition includes the following significant technical changes with respect to the previous 215 

edition:  216 

a) The complete document has been revised and updated. The layout of the document has 217 

been changed in order to increase the readability.  218 

b) RIV test has been added (clause 14) 219 

c) Impulse puncture test in air has been added (clause 15.1) 220 

d) Residual strength test has been added (clause 21) 221 
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e) Zinc sleeve test has been added (clause 28) 222 

f) Impact test has been added (clause 30) 223 

g) Annex C, coatings on ceramic and glass insulators has been added 224 

h) Annex D, impact test has been added 225 

The text of this standard is based on the following documents: 226 

FDIS Report on voting 

XX/XX/FDIS XX/XX/RVD 

 227 

Full information on the voting for the approval of this standard can be found in the report on 228 

voting indicated in the above table. 229 

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 230 

The committee has decided that the contents of this publication will remain unchanged until the 231 

stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data related to 232 

the specific publication. At this date, the publication will be  233 

 reconfirmed, 234 

 withdrawn, 235 

 replaced by a revised edition, or 236 

 amended. 237 

 238 

 239 
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INTRODUCTION 240 

This standard deals with four different types of insulators:  241 

 Pin insulators 242 

 Line post insulators 243 

 String insulator units 244 

 Insulators for overhead electric traction lines 245 

The user of this part need only refer to the clause dealing with the type of insulator to be tested 246 

and to the general requirements and relevant test. 247 

 248 
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 INSULATORS FOR OVERHEAD LINES WITH A NOMINAL VOLTAGE 249 

ABOVE 1 000 V – 250 

 251 

Part 1: Ceramic or glass insulator units for a.c. systems - Definitions, test 252 

methods and acceptance criteria 253 

 254 

1 Scope 255 

This part of IEC 60383 applies to insulators of ceramic material or glass for use on a.c. overhead 256 

power lines and overhead traction lines with a nominal voltage greater than 1 000 V and a 257 

frequency not greater than 100 Hz. It also applies to insulators for use on d.c. overhead electric 258 

traction lines. 259 

This part applies to string insulator units, rigid overhead line insulators and to insulators of 260 

similar design when used in substations. 261 

lt does not apply to insulators forming parts of electrical apparatus or to parts used in their 262 

construction or to post insulators which are covered by IEC 60168: Tests on indoor and outdoor 263 

post insulators of ceramic material or glass for systems with nominal voltages greater than 1 264 

000 V. 265 

Tests on insulator strings and insulator sets (for example, wet switching impulse voltage) are 266 

dealt with in part 2 of IEC 60383. 267 

The object of this part is: 268 

– to define the terms used 269 

– to define insulator characteristics and to prescribe the conditions under which the specified 270 

values of these characteristics shall be verified 271 

– to prescribe test methods 272 

– to prescribe acceptance criteria. 273 

This part does not include requirements dealing with the choice of insulators for specific 274 

operating conditions. 275 

Specific requirements on the use of coatings on ceramic or glass insulators are described in 276 

the informative Annex C. 277 

NOTE A guide for the choice of insulators under polluted conditions has been published, see IEC 60815-1 and -2. 278 

Numerical values for insulator characteristics are specified in IEC 60305, IEC 60433 and IEC 279 

60720. 280 

2 Normative references 281 

The following documents, in whole or in part, are normatively referenced in this document and 282 

are indispensable for its application. For dated references, only the edition cited applies. For 283 

undated references, the latest edition of the referenced document (including any amendments) 284 

applies. 285 

IEC 60050-471: International Electrotechnical Vocabulary (IEV) - Insulators 286 

IEC 60060-1: High-voltage test techniques - Part 1: General definitions and test requirements 287 

IEC 60120: Dimensions of ball and socket couplings of string insulator units 288 

IEC 60305: Insulators for overhead lines with a nominal voltage above 1000 V - Ceramic or 289 

glass insulator units for a.c. systems - Characteristics of insulator units of the cap and pin type 290 

IEC 60372: Locking devices for ball and socket couplings of string insulation units: Dimensions 291 

and tests 292 
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IEC 60433: Insulators for overhead lines with a nominal voltage above 1 000 V - Ceramic 293 

insulators for a.c. systems - Characteristics of insulator units of the long rod type 294 

IEC 60437: Radio interference test on high-voltage insulators 295 

IEC 60471: Dimensions of clevis and tongue couplings of string insulator units 296 

IEC 60720: Characteristics of line post insulators 297 

IEC TR 60797: Residual strength of string insulator units of glass or ceramic material for 298 

overhead lines after mechanical damage of the dielectric 299 

IEC 61211: Insulators of ceramic material or glass for overhead lines with a nominal voltage 300 

greater than 1 000 V - Impulse puncture testing in air 301 

ISO 1459: Metallic coatings - Protection against corrosion by hot dip galvanizing - Guiding 302 

principles 303 

ISO 1460: Metallic coatings - Hot dip galvanized coatings on ferrous metals - Determination of 304 

the mass per unit area - Gravimetric method 305 

ISO 1461: Metallic coatings - Hot dip galvanized coatings on fabricated ferrous products - 306 

Requirements 307 

ISO 1463: Metal and oxide coatings - Measurement of coating thickness - Microscopical method 308 

ISO 2064: Metallic and other non-organic coatings - Definitions and conventions concerning the 309 

measurement of thickness 310 

ISO 2178: Non-magnetic coatings on magnetic substrates - Measurement of coating thickness 311 

- Magnetic method 312 

3 Terms and definitions 313 

For the purposes of this document, the following terms and definitions apply. 314 

3.1  315 

insulator string 316 

one or more string insulator units coupled together and intended to give flexible support to 317 

conductors and stressed mainly in tension 318 

3.2  319 

rigid insulator 320 

insulator intended to give rigid support to an overhead line conductor and to be stressed mainly 321 

by bending and compressive loads 322 

3.3  323 

long rod insulator 324 

rigid insulator intended to be subjected to tensile loads, comprising an insulating part having 325 

an approximately circular cylindrical shank, with or without sheds, and external or internal fixing 326 

devices attached to each end 327 

3.4  328 

cap and pin insulator 329 

insulator comprising an insulating part usually having the form of a disk or bell, with or without 330 

ribs on its surface, and end fittings consisting of an outside cap and an inside pin attached 331 

axially 332 

3.5  333 

pin insulator 334 

rigid insulator consisting of an insulating component intended to be mounted rigidly on a 335 

supporting structure by means of a pin passing up inside the insulating component which 336 

consists of one or more pieces of insulating material permanently connected together 337 
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Note 1 to entry: The pin can have two basic shapes. With one shape, the insulating component is fixed to the end 338 
of the pin and does not allow contact of the insulating component with the supporting structure. With the other shape, 339 
the insulating component is fixed by means of the pin in contact with the supporting structure either directly or with 340 
a plate in between, the plate being either a separate washer or part of the pin (sometimes referred to as a pin post 341 
insulator). 342 

3.6  343 

line post insulator 344 

rigid insulator intended to be subjected to cantilever, tensile and compressive loads, 345 

constructed with one or more insulating materials and assembled on a metal base that is 346 

intended to be mounted rigidly on a supporting structure 347 

3.7  348 

traction insulator 349 

an insulator or insulator set intended to give flexible or rigid support for overhead electric 350 

traction lines. All types of overhead line insulators may be used for this purpose. 351 

3.8  352 

annealed glass 353 

glass which has been treated to eliminate internal stresses 354 

3.9  355 

toughened glass 356 

 

glass in which pre-stresses have been created in order to improve its mechanical characteristics 

3.10  357 

lot 358 

a group of insulators offered for acceptance from the same manufacturer, of the same design 359 

and manufactured under presumed similar conditions of production. One or more lots may be 360 

offered together for acceptance; the lot(s) offered may consist of the whole, or part, of the 361 

quantity ordered. 362 

3.11  363 

flashover (of an insulator) 364 

disruptive discharge external to the insulator, and over its surface, connecting those parts which 365 

normally have the operating voltage between them 366 

3.12  367 

impulse withstand voltage  368 

highest peak value of impulse voltage of prescribed form and polarity which does not cause 369 

breakdown of insulation under specified conditions 370 

3.13  371 

power frequency withstand voltage  372 

rms value of sinusoidal power frequency voltage that the insulation of the given equipment can 373 

withstand during tests made under specified conditions and for a specified duration  374 

3.14  375 

electromechanical failing load  376 

maximum load reached when a string insulator unit is tested under the prescribed conditions of 377 

the test 378 

3.15  379 

mechanical failing load 380 

maximum load reached when an insulator is tested under the prescribed conditions of test 381 

3.16  382 

specified mechanical failing load, SFL 383 

mechanical load that causes the loss of mechanical characteristics of any part of an insulator, 384 

when tested according to the relevant standard  385 

Note 1 to entry: SFL can also be used for specified electromechanical failing load. 386 
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3.17  387 

puncture (of an insulator)  388 

disruptive discharge passing through the solid insulating material of the insulator which 389 

produces a permanent loss of dielectric strength 390 

3.18  391 

creepage distance 392 

shortest distance or the sum of the shortest distances along the surface on an insulator between 393 

two conductive parts which normally have the operating voltage between them 394 

Note 1 to entry: The surface of cement or of any other non-insulating jointing material is not considered as forming 395 
part of the creepage distance. 396 

Note 2 to entry: If a high resistance coating is applied to parts of the insulating part of an insulator, such parts are 397 
considered to be effective insulating surfaces and the distance over them is included in the creepage distance. 398 

Note 3 to entry:  Insulators with grooves e.g. pin insulators, the creepage measurements shall start at the centre of 399 
the side groove 400 

3.19  401 

minimum creepage distance 402 

is the defined minimum allowed creepage distance which cannot be subject to a specified negative 403 

tolerance. 404 

3.20  405 

nominal creepage distance 406 

is the value of the creepage distance which can also be subject to a specified positive or 407 

negative tolerance. 408 

3.21  409 

minimum nominal creepage distance 410 

is the defined minimum allowed creepage distance which can also be subject to a specified 411 

negative tolerance. 412 

Note 1 to entry: Minimum nominal creepage distance is a definition that normally applies to cap and pin insulators 413 

3.22  414 

displacements 415 

axial displacement 416 

maximum positional variation, parallel to the insulator axis, of a definite point on the 417 

circumference of the considered insulator during one complete revolution around the insulator 418 

axis. 419 

radial displacement 420 

maximum positional variation, perpendicular to the insulator axis, of a definite point on the 421 

circumference of the considered insulator during one complete revolution around the insulator 422 

axis. 423 

angular displacement 424 

angular deviation around the insulator axis between corresponding planes of the two coupling 425 

pieces. 426 

3.23  427 

short standard string 428 

is used to verify characteristics of a unit which are significant only to an insulator string 429 

For cap and pin units: 430 

an insulator string of 5 insulator units. 431 

For long rod insulator units: 432 

an insulator string between 1 m and 2 m in length for long rod insulator units intended to be 433 

assembled in a string. For long rod insulators less than 1 m long intended to be used as a 434 

string, the unit itself is considered as a short standard string. 435 

Note 1 to entry – The definition short standard string is different to the definition of short string in IEC 61467 436 
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Note 2 to entry - For systems with insulator string with less than 5 insulators, must be considered the string with the 437 
real number of insulators 438 

3.24  439 

specified characteristics 440 

A specified characteristic is: 441 

-either the numeric value of a voltage or of a mechanical load or any other characteristic 442 

specified in an IEC international standard; 443 

-or the numeric value of any such characteristic agreed between the purchaser and the 444 

manufacturer. 445 

4 Classification, types of insulators and insulating materials 446 

4.1 Insulator classes 447 

Insulators for overhead lines are divided into two classes according to their design: 448 

Class A: an insulator or insulator unit in which the length of the shortest puncture path through 449 

solid insulating material is at least equal to half the arcing distance. An example of a class A 450 

insulator is a long rod insulator with external fittings. 451 

Class B: an insulator or insulator unit in which the length of the shortest puncture path through 452 

solid insulating material is less than half the arcing distance. An example of a class B insulator 453 

is a cap and pin insulator. 454 

4.2 Insulator types 455 

For the purposes of this part of IEC 60383, overhead line insulators are divided into the four 456 

following types: 457 

– pin insulators 458 

– line post insulators 459 

– string insulator units, divided into two sub-types: 460 

– cap and pin insulators 461 

– long rod insulators 462 

– insulators for overhead electric traction lines. 463 

NOTE - Insulators for overhead traction lines are normally insulators of one of the first three types above, with or 464 
without special adaptations of the metal fittings, designed for use on overhead electric traction lines. 465 

4.3 Insulating materials 466 

The insulating materials of overhead line insulators covered by this part are: 467 

– ceramic material, porcelain 468 

– annealed glass, being glass in which the mechanical stresses have been relaxed by thermal 469 

treatment 470 

– toughened glass, being glass in which controlled mechanical stresses have been induced 471 

by thermal treatment. 472 

NOTE 1 Further information on the definition and classification of ceramic and glass insulating materials can be 473 
found in IEC 60672-1 and IEC 60672-3. 474 

NOTE 2 The term "ceramic material" is used in this part to refer to porcelain materials and, contrary to North American 475 
practice, does not include glass. 476 

5 Identification of insulators 477 

Each insulator shall be marked, either on the insulating component or on a metal part, with the 478 

name or trademark of the manufacturer and the year of manufacture. In addition, each string 479 

insulator unit shall be marked with the specified electromechanical or mechanical failing load 480 

whichever is applicable. These markings shall be legible and indelible. 481 

The designations included in IEC 60305, IEC 60433 and IEC 60720 may be used. 482 
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