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Research report
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Project title : Design and Construction of Solid Core Suspension Disc Insulators
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Objectives :

To develop and design solid core suspension disc porcelain insulators for
supporting line conductors in high voltage overhead transmission and distribution lines
to replace conventional cap and pin insulators ANSI Cl. 52-4 with high strength to
withstand electrical puncture caused by steep front impulse voltage in accordance with

standard specifications.

Abstract :

This report presents developing and constructing suspension disc porcelain
insulators (cap and cap suspension disc insulator) having configuration based on
standard suspension disc insulator (cap and pin suspension disc insulator). The
insulators were formed by pressing the compound material in a mould with both side
electrodes are metalic cap covered porcelain bodies. The insulators can be connected
in a string for replacing conventional suspension disc insulator strings in overhead
transmission and distribution lines which exposes to lightning discharges. By this
means the puncture problem caused by steep front surge voltage produced by lightning
discharge on the lines can be solved. The solid core suspension disc insulator was
designed and constructed based on the dimensions of conventional suspension disc
insulator ANSI CIl. 52-4. The insulators are made of alumina porcelain. The electrical
and mechanical characteristics of the solid core suspension disc insulators were carried
out. AC 50 Hz flashover voltage test and critical impulse flashover test on insulator
strings with 3 units and 5 units per string were performed. The tested results complied
with the standard requirement. The tensile mechanical strength test was also

conducted. The test results are better than the standard specifications. The steep front



impulse puncture tests in air were performed by applying steep front impulse voltage
with amplitude about 2.5 per unit of 50% flashover (CFO) of the insulator unit at
negative standard lightning impulse 1.2/50 ps with steepness upto 7500 kV/us. The
testing results showed that solid core suspension disc insulators were not punctured,
eventhough the steepness of the steep front impulse voltage was increased up to 7500

kV/us.

Keywords :  Solid core suspension dis insulators, steep front impulse voltage,

puncture test on insulator in air.
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ANNY1D WID TEHZH () 18n 146 18n 220
4 an 584 3 an 660
7 4N 1022 5an 1100
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7 4N 1120 5an 1200

2.3 5’]%1%61”38ﬂﬂﬂﬁﬂﬁ?ﬂﬁiﬂ%ﬂ’]iﬂﬂﬁaﬂ

° o e & a & A en Y

FIUIUANOIUUYINADAUT LA mmm@ﬂlﬁ‘lumsmaauqmawwma"l%l%h
WU 20 an LRENINNRITWIN 6 an fa

1) MINAFaUNUINAURINITULEFIL AC 50 Hz $1%473% 20 an

2) mMInazauNU IWauRIBUNAFINGS (CFO) $113% 20 an q@Lﬁmﬁums
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maaugﬂﬂﬁuauﬁaﬁ? 1.2/50 ps ManiaSasriniiausiaudawadg 600 kv 30 kJ [7] 15
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LIINWDUNRFTRUNARUTU LAATNLATAITLIA
UIAUBUWAFUNG 1.2/50us BW1@ 1000kV 30 kJ
ﬂ"n,ﬁuﬂs:apm 50 nF [8] WRSAAARUDNWAN
£ 6 d' % @ A - 6 v d' ™
AU TN LN FIILTIA WD UNIRRUN AR LT U
nll o ad o
ANNINAITIUIINUA [2, 3, 4] ATMINAFEU
LﬁuLﬁmﬁumsmaaugﬂﬁaml,mug]'ﬂaﬁuslmw
NI [7] I@ma(ﬂé’agnﬁamﬁamaaummm
ﬂumim:mqﬁaULLSaﬁuﬁwﬁaéﬁﬁwﬁui’u a9
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- —-«r-,f Jhu‘“""m | _
FO283 kV (1.7 p.u.) FO 280 kV (1.8 p.u.)
T.=102 ns Tc =106 ns
., T
i
/1
5100 HEER N
FO 355kV (2.2p.u)
T.=94 ns
| HENERN ]|__
ERELEN
7500 1 | L '_’_.'.,.., |
FO 391 kV 2.4 p.u) FO 435kV (2.8 p.u.)
T.=64ns T.=70ns
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CFO =153 kV WAzIIMAAUGAA Te s4NaLIA1 100 ns/div.
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wssaunulneuiiBunagInga (CFO)
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RNNWLAS (dry condition) wazanwilun (wet condition) aawidunazls3Tsnaastinelu

DIl AN BIULVDIMINY (spray) aNNINAIPMTRUAGITE [10]

TaiIVRA ANSI Standard IEC standard
- $ATIMIANVEIYA mm/min 5+05 34+03
- aNEUINWE I8 (Q - m) 178 + 27 100 £ 10
- seoznanfonussauluaniwiden (sec) 10 60

WANBLAG: ANLTIA NI aUNRAIIZVIRDIFDILNGIE  LWALADTANURUILUKBLITINNEA

kg WaTUNNL@BILAANNTY K,
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3.2.2 managauassawuldauAdanadInga U, (CFO)
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an LIRS UTIE LY SSS ANTILLYINDITIAN*
wangnag ANSI Cl. 52-4
Tuwg Tuseu | @ull | danaeanm ANSI IEC
(3TVLUTIA) AU 0.96 Usgo,(kV) (kV) (kV)
i1 BIL Usos, (KV)
3 gn T | 371 356.2 440 400
(69 kV) 281 386.3 370.8 415 375
BIL = 325 kV
5 gn 1100 | 566.1 543.5 695 625
(115 kV) SISl 594.0 570 670 605
BIL = 550 kV

* iTaHaﬁ]’m NGK é’(’m%‘uwmﬁﬂﬁw ANSI CI. 52-4
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wae IEC finviua 140 kV

2) ﬂsfﬁmdgﬂﬁ’gmmauﬂaé’u%m?]mﬁwmu 5 andwILITEUY 115 kV e W
ANTUEANTNNUABLIIAUNTZURTAY 50 Hz anwuisn 230 kv ldanufanasgm
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WIAIANNAINUA DUTIAUBUNAT U, NNANUTUNBS [10]

u, = Usos, (1-1.35)
0.96 Usgo,

e o ﬁaﬁ%ﬁmwummgm = 0.03

WU IFAUTIAUANNAINUGABUTIAUDNNAT (U,) fdngeninAanuaInuaansIan
BuWaFN19331% (BIL = Basic Impulse Insulation Level) AMUAANIT AU IIRUITUL
Ao 92U 69 kV BIL = 325 kV Uaz3zUU 115 kV BIL = 550 KV %38 450 kV NI0hnad
fa3zUUAIGRlALATY (solidly grounded) %x‘iﬁa’j’]W’Ngﬂﬁ’)ﬂLLT’)%ﬂ@ﬁ%‘%ﬂLﬁEI’JYQ?GW’N 3

ANUAZ 5 an HANUAINUADULTIAWDNNARNTIAUA L6
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