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Comparative Experiment of Breakdown Voltage in Air Insulation
of Plane-Plane Electrode

and Sphere Gap Diameter Size of 5 and 25 Centimeters
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Abstract

This paper presents the comparative experiment of breakdown voltage in air insulation of
plane-plane electrodes with a diameter of 9 centimeters, a thickness of 0.5 centimeters and sphere gap
diameters of 5 and 25 centimeters, according to IEC 60052 standard at 1 to 5 millimeter gap distance.
The experiments use DC high-voltage, positive-polarity testing, according to IEC 60060-1 and IEC
60060-2 standards. The tests results show: average breakdown voltages are between 3.21 to 16.01, 4.70
to 17.56 and 4.25 to 16.86 kilovolt respectively; electric field stresses are 3.21, 3.86 and 3.58 kilovolt
per millimeter respectively. These test results and analyses can be utilized to design the insulator

material of DC high-voltage electric equipment more adequately in the future.

Keywords: air insulation, breakdown voltage, plane-plane electrode, sphere gap
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Note. from “High Voltage Engineering:
Fundamentals”, by Kuffel, Zaengl, & Kuffel,
(2000), Newnes: Great Britain. p.81.

NN 5 mﬁmmunﬂmaﬂamm?{a

Note. from “High Voltage Engineering :
Fundamentals”, by Kuffel, Zaengl, & Kuffel,
(2000), Newnes: Great Britain. p. 80.
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Breakdown voltage; U (kV)

b(AVG)

Gap spacing;

d (mm) plane-plane Sphere 5 cm Sphere 25 cm
1 3.21 4.70 4.25
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4 12.84 14.59 13.50
5 16.01 17.56 16.86

EAU Heritage Journal 107

2158153AMNNSANIINLIBL DAL TS ULaLZY




101519 2 drnsauaasnsidseuiiey
Ausasliihiusanniaae U, o vaadianlasa
srnu-33y wndnsanasvinadusugudnea 5
oz 25 wudwns luauueime fszozunyd 1 89

5 HaaLNas @I 10

20

s
= 15
o
g
3
= 10
-
; e ]ane-plane
S s
E - / ol Sphere 5 cm
G
<
& e Spliere 25 cm
]
1 2 3 4 5 d (mm)

M 10 MmaulSsuevuausaduliiiiusnad
Va
namsnadey lagl¥danlasassuiu-szuny wnd

14 1 4 a
mdﬂammmaumuﬂuﬂﬂmd 5 UaT 25 FUALNAT

Namussdulihiusaanidiade U
b (AVG)
F9A1519 2 wazaums (1) azanmsednsmzimmm
anuaanuaeaNMaIsadnyWvhwsnag (E) 1@

AIA1319 3

M3 3

1 1 = 4
A NuAINuaenuAseaauin iWilysnn1Id

plane-plane Sphere Sphere
Scm 25 cm
Eb (kV/mm) 3.21 3.86 3.58

as1

Q

nanMInadoutlIeueuaiusadu v
4 va
winandanmsnadey laglssanlasaszuiu-
¥ 1 4
szy unUnsananvinadurugudna S uaz 25
a A =2 a a
eruAAs Tuauuema Nszezuntl 1 895 Jaduas
TaglFusaduganszudassdivan nazuiumImadey
uazszuuIAuIAugededImuINasgIu IEC 60060-1
waz IEC 60060-2 MHuA an1ILuINaaNIULNATDL
Aall gaumnil 22 ara¥d ANNAULITIIMA
748 fadwaslsen anuvyuduing 73 wlediFud
wu eussduliwsnaimae U, o 1A13.21
84 16.01,4.70 83 17.56 uaz 4.25 01 16.86 nlalad
auadulagiaInNNAINUAANNLAI AN WY
Wwna 3.21, 3.86 waz 3.58 Alahaddoianiung
AUAIAL

Nnmanadoumaiusadgulwiiusnainil
Tagl¥dianlasaszunu-szuny undnaumuanasgiu
IEC 60052 vinatdusugudnana s uaz 25 tsuamns
luszezuni 1 695 Haduas c?d@tﬁniﬂiﬂﬁgﬂﬁnym:
UANAIIAUNYIT NszezundiiAuusadulnii

' S 1 1w :II tg IS [
wanmeziabivhiu Maldunannldnyae
a VW o) | '] ¢
Yp9tanlasalimiiy Favzdananeniunaines
dunIn#h (field utilization factor; M) ve4d1dnlasa
waraussdulni wsnemidndle Tasddanlagg
wvuszinvezimudaweisnuliihganiddnlagg
a = d
LULNIINAN wazdtanlasauuunsananazimunames
anuvihulsduanvnaduriugudnans usadiu
Tiusnanfazulsuafuduudaiaesaunalni
vosdianlasaudazsldnyas dauaaluaumsi (1)

1 v a d'

NaNuuanavejldnyuzdianlasanlslums

a 'd o EX
nadevuazHanIsItasIzrazandsar ld1sluns
sanuuuiaaaudmivglnsal lnihussganszuanss

Taedhavinzausalllusuian

108 EAU Heritage Journal

2158153AMNISANIINLIA LD AL TS ULAL




LAN&15219a

5100 ThreNduns, ofng iddwannuuy, waaias Avni. (2550). uvdssussduluihnszuaadudivenla
muanmellsunsuaniaasdnaeulnsa. nsmsImnssuuazmalulad umIngdessan, 10(1),32-37.

gnsde AalzIngel. (2554). misdedremadlnihuuy HVDC. Fuile 12 Famau 2554, 1A http://
thailandindustry.com/guru/view.php?id=12923&section=9. 2554.

A3Tanl inwna, (2546). 4anmidimaymmau?ﬂanﬁw'lwﬁmNg/wgugq. ATUNWNMUAT: MATN
Fenssnlilih angdemnssuenans andumalulagwizvenindndinammsmanszia.

d1310 dadazenn. (2549). 5mn5m714/ﬁm5\7gd. NTUNWUMIUAT: ﬁ;Wmaﬂmfamﬁmnﬁﬂ.

ofns w@diannuuil, suins hveudund, wafaiad avadl uaz aie yaFadl. (2551). mIvenuuuwazai
Datmdhimed wwudiivlszumna 150 Alabaddwiviaussdugenszuaddy. 2751579113
umInedgaaisueidy, 2(1). 19-25.

International Electrotechnical Commission, (1989). High-voltage test techniques Part 1: General
definitions and test requirements. IEC std. 60060-1, Second edition, 1989-11. Switzerland,
Geneva .

International Electrotechnical Commission, (1994). High-voltage test techniques Part 2: Measuring
System. 1EC std. 60060-2, Second edition, 1994-11. Switzerland, Geneva .

International Electrotechnical Commission, (2002). Voltage measurement by means of standard air gaps.
IEC std. 60052, Switzerland, Geneva .

Kuffel, E., Zaengl, W. S. & Kuffel, J. (2000). High Voltage Engineering :Fundamentals (2 nd. ed.).
Great Britain: Butterworth-Heinemann.

Naidu, M. S. & Kamaraju, V. (1996). High Voltage Engineering (2 nd. ed.). New York: McGraw-Hill.

EAU Heritage Journal 109

2158153AMNNSANIINLIBL DAL TS ULaLZY




