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Field Testing and Evaluation of the Insulation of Power
Cable Systems (new and aged)
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! Insulation resistance

2 polarization Index
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¥ Insulation resistance profiling
* Alternating current

® High potential voltage

® Direct current

"Very low frequency

® Partial discharge
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10 Factory tests
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2.1. IEEE Std 400(2012), IEEE Guide for Field Testing and Evaluation of the Insulation
of Shielded Power Cable Systems Rated 5 kV and Above.

2.2.IEEE Std 400.1(2007), IEEE Guide for Field Testing of Laminated Dielectric,
Shielded Power Cable Systems Rated 5 kV and Above with High Direct Current Voltage.

2.3.IEEE Std 400.2(2013), IEEE Guide for Field Testing of Shielded Power Cable
Systems Using Very Low Frequency (VLF) (less than 1 Hz).

2.4.1EEE Std 400.3(2006), IEEE Guide for Partial Discharge Testing of Shielded Power
Cable Systems in a Field Environment.

2.5.IEEE Std 43(2013), IEEE Recommended Practice for Testing Insulation Resistance
of Electric Machinery.

2.6.IEEE Std 433(2009), IEEE Recommended Practicefor Insulation Testing of AC
Electric Machinery with High Voltage at Very Low Frequency.

2.7.|IEEE Std 525(2007), IEEE Guide for the Designh.and Installation of Cable Systems in
Substations.

2.8.ANSI/NETA ATS-2013, Standard for‘Acceptance Testing Specifications for Electrical
Power Equipment and Systems.

2.9.ANSI/NETA MTS(2011), Standard ~for Maintenance Testing Specifications for
Electrical Power Equipment and. Systems.

2.10.“IEC 60502.4(2010), Power cables with extruded insulation and their accessories
for rated voltages from 1 kV (Um = 1,2 kV) up to 30 kV (Um = 36 kV) — Part 4: Test
requirements on accessories for cables with rated voltages from 6 kV (Um = 7,2 kV) up
to 30 kV (Um = 36 kV).”

2.11.IEC 60060.3(2006), High-Voltage Test Techniques - Part 3: Definitions and
Requirements for On-Site Testing.

2.12.IEC 60502.1(2009), Power cables with extruded insulation and their accessories for
rated voltages from 1 kV (Um = 1,2 kV) up to 30 kV (Um = 36 kV) - Part 1: Cables for
rated voltages of 1 kV (Um = 1,2 kV) and 3 kV (Um = 3,6 kV).

1 Normative reference
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2.13.IEC 60502.2(2005)*2, Power cables with extruded insulation and their accessories
for rated voltages from 1 kV (U, = 1,2 kV) up to 30 kV (U, = 36 kV) - Part 2: Cables for
rated voltages from 6 kV (Uy, = 7,2 kV) up to 30 kV (Up, = 36 kV).

2.14.IPS-E-EL-100.1(2012). Engineering Standard For Electrical System Design
(Industrial And Nonindustrial)

2.15.IPS-M-EL-271.2.(2014) , MATERIAL AND EQUIPMENT STANDARD FOR LOW
VOLTAGE CABLES AND WIRES

2.16.IPS-M-EL-272.2.2014 , MATERIAL AND EQUIPMENT STANDARD FOR
MEDIUM AND HIGH VOLTAGE POWER CABLES

2.17.1PS-I-EL-217(1)(2012), Inspection Standard for Pre commissioning Electrical Tests.

2.18.Nexans, “Insulation Resistance Testing of Low Voltage Cables in the Field”
2.19.Megger, “A Guide to Diagnostic Insulation Testing Above 1 kV”.
2.20.Megger, “A Stitch in Time: The Complete Guide to Electrical Insulation Testing”.
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13 Cable system

14 Extruded dielectrics

' Polyethylene

¢ Cross linked polyethylene

' Treeretardant cross linked polyethylene
'8 Ethylene propylene rubber

19| aminated dielectrics

%0 paper insulated lead covered

! Mass impregnated non draining

% Shielded cable
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* New. aged and old cable
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% Absorption current
% |nsulation resistance
%" polarization index

28 Test

 |ngtallation test

% Acceptance test

31 Maintenance test
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1.National Electrical Safety Code (NESC)

2.IEEE Std 510, IEEE Recommended Practices for Safety in High Voltage and High Power
Testing.

3.NFPA 70E, Standard for Electrical Safety in the Workplace.

4. ANSI/NETA ATS-2013, Standard for Acceptance Testing Specifications for Electrical
Power Equipment and Systems (Section 7.3.3: Cables, Medium and High Voltage).

5.ANSI/NETA MTS-2011, Standard for Maintenance Testing Specifications for Electrical
Power Equipment and Systems (Section 7.3.3: Cables, Medium and High Voltage).
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% Dew point temperature
33 Safay
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% Clearance


https://gasplus.ir/

IGS-R-EL-027(0) 94 sl Ol JE o &S i

I9a jlro sl Juolgd Jola> (1) Jga=
Ilre 2ls2 olo Jols> Sty zhw 3y
1mm (0ft0.03in.) < 300V 1
2mm (0ft0.07in.) > 300V<750V 2
5mm (0ft0.19in.) >750V<2kV 3
39mm (0ft1.5in.) >2kV<15kV 4
161mm (0ft6.3in.) >15kV<36kV 5
254mm (0ft10.0in.) >36k\V<48.3kV 6
381mm (1ft3.0in.) >48.3kV<72.5kV 7
640mm (2ft1.2in.) >72.5kV<121kV 8
778mm (2ft6.6in.) >138kV<145kV 9
915mm (3ft0.0in.) >161kV<169kV 10
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% Dielectric absorption
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% Water treeing

% Electrical treeing

11


https://gasplus.ir/

IGS-R-EL-027(0) 94 sl Ol JE o &S i

J Sile oo Jglaie sOge T -2-5
2o b OlE)1S 9 s ylibuel )3 alise sGB) 9 LOeST (il e S Gile Curdy SLisl 9 Cns Jshiio 4
S090iT o yiege ANSI/NETA ATS 2013 5 |EEE 400-2012 (slas jlxsbiusl ool 22 5 s 53 . 3losd b3S

] B3 Canw pd 38 SIS 4d piayy 9 Jglaie

0SSl 65 Wy Joos 1-2-5
"DC-Hipot 4 pgage DC 3y b Sy iSUis> Wy Joos 1-1-2-5
"AC-HipOt 4 pgusge 20-300 HZ yuils 15 55 AC 5y b S iSUliss juy Joos 3-1-2-5
DAC 4 pauwgs 035 |pso AC Sy b S iSIIis> 5y Jooxs 4-1-2-5

Sy Sl (6 gy 2-2-5
Ty ol 3b) BWl/ &y sb ey s 1-2-2-5
20-300 HZ Luils 6 ;5 AC jly L 1-1-2-2-5
"(DC sty ) © gatdobsat (IR)* il cuglin2-2-2-5
47 8L 3 Ss 3-2-2-5
8 gl 2 Uy 39 (oS 3abB) gl 3o Wy O p24-2-2-5
B8l (63 (6)B5cisb) (5398umy jiSgl 5-2-2-5

“ Didectric voltage withstand

L Very low frequency

“2 Damped AC

*3 Diglectric response

4 Power/dissipation factor (tan delta)
“® Insulation resistance

“6 |_eakage current

" Recovery voltage

“8 Pol arizati on/Depol ari zation current
“9 Did ectric spectroscopy
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Mew and Aged 15 KV XLPE Cable (Nov 2000)

Aged Cable Measurements are voltage
dependent in an old cable
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