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1 . Metal oxide surge arresters
2 . Spark- gaps
3 . Follow current
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1 . Chopped wave
2 . Non- linear resistor type arresters with spark-gaps
3 . Non-linear metal oxide resistor type arresters without spark-gaps/ZnO arresters
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1 . Active-gaps
2 . Follow current
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1 . Geometry of the current flow path
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1 . Energy barriers
2 . Granular layer
3. Tunnel effect
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. Metal-oxide surge arrester without gaps

. Non-linear metal -oxide resistor

. Internal grading system of arrester

. Grading ring of an arrester

. Actual continuous operating voltage

. Continuous operating voltage of an arrester
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1. Nominal voltage of a 3-phase system
2. Highest system voltage

3. Highest voltage for equipment

4. Overvoltage
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1. Temporary overvoltages
2. Rated voltage of an arrester
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Rated frequency of an arrester
Unit of an arrester

Section of an arrester

Disruptive discharge and flashover
Puncture
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1. Front of an impulse

2. Tail of an impulse

3. Peak crest value of an impulse
4. Virtual origin of an impulse
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1. Virtual front time of a current impulse

2. Virtual steepness of the front of an impulse

3. Virtual time to half value on the tail of an impulse
4 . Standard lightning voltage impulse

5 . Standard switching voltage impulse

6. Impulse current/voltage rectangular

7. Virtual duration of the peak of a rectangular impulse
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1. Virtual total duration of a rectangular impulse

2. Peak crest value of opposite polarity of an impulse
3. Steep current impulse

4. Long duration current impulse
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. Lightning current impulse

. Discharge current of an arrester

. Nominal discharge current of an arrester
. Impulse energy capability

. High current impulse of an arrester

. Switching current impulse of an arrester
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1 . Standard lightning current impulse
2 . Standard switching current impulse
3. Continuous current of an arrester
4. Reference current of an arrester
5. Reference voltage of an arrester
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Residual voltage of an arrester

Power frequency withstand voltage versus time characteristic of an arrester
Prospective current of circuit

. Protective characteristic of an arrester

. Thermal runaway of an arrester

. Thermal stability of an arrester
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Type tests

Routine tests

Acceptance tests

Insulation coordination

Classification of insulation withstand level
Power frequency withstand level/PFWL
Lightning impulse withstand level/LIWL
Switching impulse withstand level/SIWL
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Discharge indicator
Discharge counter

Ground terminal

Line terminal

Outdoor arrester

Indoor arrester

Pressure relief of an arrester
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TOV capability for surge arrester type EXLIM P expressed
in multiples of L. (Ty
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Arrester protective distance
Comparison — simplified method and computer calculations
System voltage: 145 kV. Arrester type and rated voltage: EXLIM P 120 A
Ampl. of incoming surpe: BOO kV. Steepness: 1200 KV /s,
Initial voltage at instant of surge: —145/V3 x V2 KV peak.
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Protective characteristics for arresters type EXLIM P-A

Max residual voltage in per cent of residual voltage at 10 kA 8/20
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Absorbed specific energy KJ/kV for IEC line discharge classes
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1. Measuring equipment and accuracy
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1. Tests on individual unit housing
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1. Dry arcing distance
2. Partial dry arcing distance
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1. Initial overshoot
2. Operation duty tests
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1. Aged resistors
2. Accelerated ageing procedure
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1. Corrected maximum continuous operating voltage
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1. Waveform subtraction method
2. Integeration upon exceeding a threshold limit
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1 . Resolution
2. Maximum residual capacitive charge in the updating period
3. Minimum current integeration range
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Hoxagonal balt M 10 = 80/25
Hexagonal Lolt M 10 = 100/25
Hexagonal nut 0,84 M 1D
Stud bolt M 10 % 88/ 18,18
Spring washer 10,5 x 2
Pro-rated unit of arresta
Head fitting

Centrol ring

Control slivrup

Gas diverling shield

Base fitting

Name plate

+ paterial: Stainless steel

Min.
tAin,
Min,

yield point 25 kp/mm?
tensile strength 60 kp/"rmn2
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[1] IEC 60099-1, “Non-linear resistor type gapped surge arresters for a.c systems”

[2] IEC 60099-3, “Artificial pollution testing of surge arresters”

[3] IEC 60099-4, “Metal-oxide surge arresters without gaps for a.c systems”

[4] IEC 60099-5, “Selection and application recommendations”

[S]1IEEE C62.11, “IEEE standard for metal-oxide surge arresters for alternating current power circuits”

[6] IEEE C62.22, “IEEE guide for the application of metal-oxide surge arresters for alternating current

systems”

[7]1IEC 60071.1, “Insulation co-ordination — partl: definitions, principles and rules”

[8] IEC 60071.2, “Insulation co-ordination — part2: application guide”

[9] “Metal oxide surge arrester in AC systems”, working group of study committee 33 of CIGRE,
ELECTRA 1288133
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[16] Selection guide for ABB HV surge arresters, zinc oxide surge arresters, technical information

pub.SES WG/A 2300, Edition 2, 1991.
[17] ZnO surge arresters application guide, ASEA, HV apparatus LB200 — 144E, Jan. 1986.
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Islamic Republic of Iran
Vice Presidency for Strategic Planning and Supervision

General Technical Specification and
Execution Procedures for Transmission
and Subtransmission Networks
Lightning Arrester at
High Voltage Substations

Office of Deputy for Strategic Supervision Energy Ministry - Tavanir Co.
Bureau of Technical Execution System Power Industry Technical Criteria
http://tec.mporg.ir Project
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