af d a d 0 A
m'm6mmmmzmaeuw’mmmmmmim“l%’gmammwu

DESIGN AND TESTING OF LOW TENSION FUSE SWITCH

BASED RESIN INSULATOR

a\ =
Inen Jaam

"37181ﬁwuﬁﬁ!ﬂudmm’f;wmmsﬁnmmuﬂﬁ'nqm
Sagianssumansumiatia mvIsdanssulvih
azIAInIINmMans
unInedanal Wl NrNInasYLys

Ynsfnu 2556

d
dvansvesnvInenaamalulag Nruenasyys

v



af d a d 0 A
mia6mmmmzmﬁauw’mmmwsmﬂm‘h’fgmammwu

a =
Inen Taam

a a ddv | | d! = [
Tnmuwuﬁmﬂumuﬁmmmmsﬂnmmuﬁaﬂgm

a U A

SuImnssumansuritamaav I Ians sy Inih

v v

a Jd
AUSIAINTINAIAAT

unMInenasmalulagNrunasyys

o

d
dvansvesnrInenaamalulagNnruenasyys

v



a d = J a o o 9 A
JUVDINNUNUE ﬂ'lﬁ’é]’é]ﬂLL‘U‘ULLaZ“ﬂﬂﬁﬂﬂﬂ?ﬁﬁ’)@]“ﬁ!!ﬁﬁﬂ?jﬂﬂi‘]fﬂ']uﬂu')ulﬁ“]fu

Design and Testing of Low Tension Fuse Switch Based Resin Insulator

d‘ =) =
¥0 - WINaNa weIner Tadm
1IN Jenssy lulih

da 9 Co o Jda o
21158N15nm A¥r0mans11sd Tude nSWaaeN, Ph.D.
Umsdnmn 2556

AMZNITUMITIUINNTWUS

...................................................... 1J5LFIUNTTUNT

aa aAa 4

Y1 ¢ ¢ @
(Q%Dﬂﬁ?ﬁ@]ﬁ1%158ﬂi’|1&lm%uﬂ QUNAANYTY, Ph.D.)

...................................................... NITUNIT

Y1 4
(A¥8Men319130UANT 8 qI350A3, D.Eng.)

...................................................... NITUNIT

...................................................... NITUNIT

] o w v A 4
(é’maﬁmmmﬁmu% NINYAIN, Ph.D.)

9
[ van a o

a J a Y = ~ J A g
AUSIAINTIUATNT wnwmaamﬂuhmwmm W19 @HN@]QVI&THWM‘EQUUHMH

daunilnvoinmsanymurangasUsyaunitiuge

a 4
...................................................... ﬂmﬂaﬂﬂ!ﬂﬁﬁﬂi‘ihﬁ’lﬁﬁi
] 4 a
(é’mamﬁ@mmiaanwma W1I801A, Ph.D.)

[

UM 6 1@PU AN WA 2556



a d a d a o ° A
FUVOINNUNUD fnif)f)ﬂLL“]J‘UL!.ﬁ8“I/Iﬂﬁ’é]UV‘I’J?(ﬁ’JWD’LLiQ@HIﬂEJGl%ﬁ"IHQH'Ju!ﬁ“]ﬂ.!

A - -
¥o — wnana WeIne Tadm
I Jenssu v
da PR P o Jda o
219158N13n1 A¥0mans19150ude nINGF, PhD.
Umsanun 2556
(V) |
UNANED

o % o a Jd Aa J o o a @ 1

‘]Ji]i]ll'Llﬂ‘L!'J‘Lli’(’]QTLIﬁTL!GUfN‘V\I'Jﬁ'ﬁ")@]‘HLL?\?@'I%%T]W%'IﬂﬂH'JULWi'ISJﬂ amumnanﬁ
3’ Y] a ) = d? Y (I} 9 =< a o’/’ 9
1!”IWL!ﬂiJ']ﬂLLaZffﬂll']3ﬂlﬂﬂﬂ15%1§ﬂ!>ﬁﬂﬁ"lﬂsllunlﬂ UliJ’N %mﬂmﬂmmmﬂﬂmmsmmma
9 9

v A v

Y
aﬂmmwmamumaumiwamgazel?wffauq@mﬂ U NSIATINAY ﬁugﬂ 331 Lﬂaﬂ‘]_l UaZ NN

)

~ a A = A [ A Ao d? 1 Y Jd A 4 -;
ﬂqmﬁguﬂszmm 950 — 1280 °C LllfJL‘IJiEJ‘UL‘VIEJ‘]Jﬂ”]JLﬁ%‘Ll‘VIWﬂl“m‘llu%z%ﬁﬂiﬁﬂ)ﬁﬁﬁﬂ%uﬂ@W

numuAsusInszunn liuanrndonazdedinnie lnszuiumsnaandionazsin luums

v
A o

Snenfinuti duauenisesnuuutasnadeuTidaindus i laslFgunuiusdu
Taauvjuihy 2 Yuaeu SunsnesonuunTasldlisunsy AuoCAD Woadumuihdaiad
usaslumssraesmaluTusunsu ll huedmud ievims haesainaisaau fhuazns
nszmedind Iihmoludonuusdu mhniunmnTisunsy AuoCAD na1sdun
iieimsnaaeunmauiANIINaA1NNIATIIY ASTM D2240, ASTM D412 118z ASTM D149
uazpuantane lWiunsgu 1IEC60047-3

nnranssiassnunisaguin IihvewmuaussudaeTasunsy Il lueduud
wudaiinannuassaaun llihgegade waniinngendesumeten dafimianuaien
aum liihgaganini 67.6 vimm dufuiledeusummiihgegand Salii1¥iAann
{FomedenuIs L taznnnIInadeuMInany I agauauiiamnd 82 + 1 Shore D A
NUABLTIAY 37.89 + 4.5 Mpa HaNnuasnuasussau Irlihalszuna 19.25 kv/imm HeNIINTIY

a

) J a o v 1 ' v a o J T
ThdelagusaiidaiumnadeunnuaInuaeusRuBNNadi Ik sIudIMInadoUgugl
v v 9 9 v
inuinszuanng 400 A Tudesl§iian15awuasgIu IEC 60947-3 MITnuIMs LG50
1 v A o 4 ] =& 1 o Y a =
nugousIAUBNNadNIA1 1.2/50 ps g 4222 kv a9 luildinansnuliwioniznzg

2
FUIU

a

mdnay: Thdaiadused auannsdu aulih

3)
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Academic Year 2013
ABSTRACT

Nowadays, the insulator of low tension fuse switch makes from ceramic porcelain. The
property of this insulator is good but it has more weight and easy to damage even from application
and installation. In addition, the ceramic porcelain has a complicated manufacturing and consumes
more energy in production process. It should be burnt with temperature at 950 — 1280 °C. Therefore,
the alternative insulator material should be developed for low tension fuse switch, which has easier
manufacturing processes, save energy and low prices.

This thesis presents designing and testing of resin insulator for low tension fuse switch,
which is divided into 2 steps. The first step is to design using AutoCAD in order to create the low
tension fuse switch model and to simulate electric field stress and electrical potential distribution
inside the resin insulator by using finite element program. Secondly, is to prepare the low tension
fuse switch model for mechanical properties testing according to ASTM D2240, ASTM D412 and
ASTM D149 standard and electrical properties testing according to IEC 60947-3 standard.

From electric field stress simulation results of resin insulator for low tension fuse switch
found that the maximum value of electric field stress occurred at the line terminal, which is
67.6 V/mm. This value is not high enough to destroy resin insulator. Then, the resin insulator has
been tested for mechanical properties. In which, its hardness is 82 + 1.0 Shore D, a tensile strength
is 37.89 + 4.5 Mpa, and its withstand maximum power frequency voltage is up to 19.25 kV/mm. In
addition, it can withstand lightning impulse voltage (1.2/50 us) up to 42.22 kV maximum without
any flashover or puncher. Nevertheless, it also passes the temperature rise testing at 400 A rated
current in laboratory according to IEC 60947-3 standard.

Keywords: low tension fuse switch, resin insulator, electric field
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2.10.3  MSNATOUANUNUNIUNIGNG [15]
1. MINATRUANNAIUMIULTIA (Tensile Test) [6]
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] <
2 MIINATDUAIAINLUN (Hardness Testing) [15]
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Jerg nadoy
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LDPE Shore D
MDPE Shore D
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PP Rockwell R
PMMA Rockwell M
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o v . < a v v W
INUINUNTDY (Minor Load) sz 10 Kg ﬁﬂﬂugﬂﬂf’)ﬁ!ﬁﬁﬂlﬁ@iﬁ}!ﬂﬂlﬁﬂﬂﬂﬁﬁﬁﬂﬂﬁ'ﬂ‘]J

Qy 09/1 = ) a a A 3 1 d‘
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Y
%
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51 2.12 1nTeanadoUANLTUILD Rockwell [15]

o o = A o 7 Yo < o -

NAIINUUIVNNUTINEGN  (Major Load) lWnugnueamaniunaiiy 15 wi

3 =3 3' @ 1 9)431 a A [ 1 = a =

NnuIaemiminnaseniassliruaunansANAd (Recover) a0 ldnlszina 15 3w
Y =K 1 I A (Y] =~ ] ] I o o E4 19

182998 1UAINNNUTINNAINAVBUATBITA Tasasitenuiludyanvyal R, L, M, E 9g419

v o 4 1o a < ! {
wasiaviIuegnusinvesgnueatianuazs i 19na a15190 2.4
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Scale Major Load (Kg) Diameter of Indentor (inch)
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L 60 1/4
M 100 1/4
E 100 1/8
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v 2 o v d o ! ! o
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3UM 213 1EAIANYALYBI Durometer L1111} Shore A 1A Shore D [15]

2.104 manageugmauiiane lihvesTagnuamsau
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MsnadouaA 1A ladianasn (Diclectric Constant) AIMsFTen1aladianain
(Dielectric Loss) tazanenuaousau i1 (Dielectric Strength)
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) Capacitance, Material as dielectric
Dielectric constant = 2.1

Capacitance, Air (orvacuum) as dielectric

1399192124189 149171 Dielectric Constant H¥N8dd ANNAINTOVIRUIUTUMT

Pusarmasny iwen1d (Electrical Energy Storage)
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I f ﬂ'mﬂﬁulﬂaﬁﬂﬁ§ﬂ (Dielectric Constant)
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T 4.0
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MInageumMaNyAINuaonsIdu 1Wih (Dielectric Strength) [7]
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211 manageunzuuuThdadntussinannasgiu 1EC [3]
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ﬂ"li"lﬂ‘ﬁ 2.6 MAUMINATO LRIV VI ITAIAFUTIA [3,14]

MINAFBUAAVN 1 ﬂmﬁﬂymzﬁmmuzﬁﬂﬂ (General Performance Characteristics)

dveos Ve MInaaou MeeaNINATeY
1.1 2.11.1 mimaauqmwgﬁﬁgﬁ'mﬁu A,B,C,E
1.2 2.11.3 managovauianeladianasn A,C,E
1.3 2.11.5 MINAFTOUITAINITOADLASNITANINDT A, D
1.4 2.11.4 msnuasylad@nasn A,D
1.5 2.11.2 mimuﬁauqmwgﬁﬁgﬁ'uﬁu A, D

MINATOURIALN 2 FUTTOULANNE1NT0 TUNTNNIU (Operational Performance Capability)

dveos VORT) MSNATOL MveaNINATeY
2.1 2.11.6 | MINAFBUANTTOULMITTINY A, B
22 2.11.4 minaevladianasn A,B
2.3 2.11.2 mimuﬁauqmwgﬁﬁgﬁ'nﬁu A,B
MINATOUSIFUA 3 AUTIOULANINANNTINIZNTLUATAINDT
dveos oL MINAaeU MeeaNINATeY
dmsuihdadadusai luiimsnaaeou
MINAFDUAWUT 4 MINATOUMINUADTNIIZATLUATAIINT
(Conditional Short-Circuit Current)
dnveos DORT) MIsNAgow MeeaNIINATeY
4.1 2117 | MINAFRUMTNUABAITLATAIIDT A, B
4.2 2.11.4 minudoladidnasn A,B
43 2.11.2 mimuﬁauqquﬁﬁsﬁ'us’ﬁ”u A, B
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M990 2.6  SuMINATeLRMITHUTIT N5 [3,14] (90)

MINATOUMAUN 5 ANTTOULANUAINTON1IE TriaanU (Overload Performance Capability)
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2.11.2 MINIUADVYUNYUNNWUYY (Temperature Rise Verification)
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! Down Down Down Down
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2 -36.59 -36.35 -43.85
3 -36.35 -35.52 -45.80

4 -36.60 -35.78 -44.94
5 -35.39 -35.51 -43.16
6 -35.97 -36.50 -44.33
7 -36.36 -35.46 -44.11
8 -35.51 -36.38 -44.24
9 -36.00 -35.52 -43.05
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20 -36.71 -36.77 -44.52
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1 50.8 80 WU
2 49.7 80 WU
3 58.5 80 WU
4 53.6 80 WU
5 39.1 40 WU
6 38.5 40 WU
7 39.2 40 WU
8 36.0 40 AU
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432 mamsnadevanianaladianasn (Dielectric Properties)

1) HAMINIUADUANUAMNUABLITIAUDNNAT

mﬂmimﬁauﬁ’qgﬂﬁ 3.27 MATAVYAVBINITASNLTIAUBUTAdHHINATTIN
m3defaquazsznouinnsdeilii 328 manadeumaNuAmMuABLsIRLBNTadiuIAAINT
MINATOUAUNUMUVEIRUIUTIT A AT 95 e RuESaThrn (Lightning Surge) N3
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5N 4.8 2vInadoUANUAINUABITIAUBTAT IR 1.2/50 ps

v k2
M9 4.16 mwwimmaﬂumﬁmﬁaqum

J
Wn0s N13A9A
QUN I 33.4 °C
g
ANVBU 48 %
ANAY 103 kPa

v a [ v d

NAMINATOUANNAINUABLI IR UBNRAd A 1.2/50 ps NszAuLTIAUBUNAT
) ) 1 v A v 1 [ @
14.8 kV mmnmgmmmiﬂauuﬂﬂuauwaﬁ ITHINIA A NUIA B @A NUIA C Lag

9 '
90 B N1UA C 91491 5 ATIEAAIAINITIIN 4.17 4.18 LAg 4.19 MUA1AY

H J v a .4 ~
ﬂ]ﬁ"lfl‘ﬁ 4.17 WaMINATDUANUAINUADUITIAUDUNATUIATIIY 1.2/50 ps (‘ﬂﬂqﬂ A, B)

A3 AR UYA (KV) namithaay (ps) NaMIAAY (ps)
1 14.73 1.299 54.58
2 14.75 1.287 54.53
3 14.71 1.291 54.44
4 14.85 1.296 55.48
5 14.81 1.288 54.57
mae 14.77 1.292 54.72
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1 J v a o J {
ﬂ'ﬁ]ﬂﬁ 4.18 WAMINATOUANUAINUADLIIAUDUNATUINTTIU 1.2/50 ps (ﬁﬂqﬂ A, C)

ﬂgﬂﬁ ANLsIAULeA (KV) nm‘nﬂmﬁ"u (us) nmmmﬁ"u (us)
1 14.79 1.288 54.6
2 14.84 1.303 54.39
3 14.88 1.289 54.37
4 14.87 1.303 5531
5 14.84 1.281 54.67
méﬂ 14.84 1.293 54.67

MINN 419 HAMINAADUANNAINUABUTITUDUWATIIATIIU 1.2/50 ps (WA B, C)

2

afadi AMMTIAUBDA (KV) namthaay (us) NAMIAAL (ps)
1 14.89 1.298 55.21
2 14.86 1.283 54.12
3 14.72 1.291 54.64
4 14.83 1.292 55.03
5 14.77 1.279 54.59
mae 14.81 1.289 54718

H 4 J v a o d
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A QUN I Qmwgﬁﬁgﬁwﬁummﬂﬁmﬁau (°C)
Fwe) | Taeseu
1 2 3 4 5 6 7 8
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0:00 33 0 0 0 0 0 0 0 0
0:30 34.1 44.9 35.2 52.7 423 36.4 27.4 33.7 30.1
1:00 34.3 51.8 454 59.2 50.7 37.9 35.2 34.9 35.6
1:30 34.1 52.4 47.1 61.7 57.5 38.2 37.3 38.0 38.4
2:00 34.1 52.6 47.4 62.2 58.3 38.5 37.7 38.5 38.7
2:30 343 52.6 47.6 62.5 58.5 38.6 38.3 38.9 393
3:00 343 53.1 48.2 63.4 59.1 38.8 38.6 39.2 39.6
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EPM0660/56

Issued Date

S
i\A'I'EC\ﬁ

a member of NSTDA

Report of Sample Analysis

2 July 2013

Customer Rajamangala University of Technology Thanyaburi
39 Muhl, Rangsit-Nakhonnayok RD., Klong Hok,
Thanyaburi, Pathum Thani 12110
Tel : 02549 4990-2 Fax : 02549 4993

Serviced by Electrical Properties Measurement Laboratory,

Date received

Analytical and Testing Research Unit,
National Metal and Materials Technology Center
27 June 2013

Date analyzed 1 July 2013

Sample Resin

Identification no. No data from the customer

Instruments Precision Impedance Analyzer (4294A)
Dielectric Test Fixture (HP 16451B)

Test method Dielectric Constant and Dissipation Factor

Conditions Temperature 23°C

Relative Humidity 50%
Diameter of Electrode 38 mm
Frequency IMHz
ASTM standard D 150
Sample Preparation and measurement procedures :
- The surface of the specimen was cleaned with alcohol and dried before testing.
- The specimen thickness was measured.
- The specimens had been left at the temperature of 23°C £ 0.2°C and 50% + 2%
relative humidity for 48 hrs.
- The capacitance was measured at the frequency of 1MHz.

- The dielectric constant (€;) and Dissipation Factor ( D ) were determined.

EPM0660/56 172 e

audimalulaglausuarigauuata National Metal and Materials Technology Center j '
N - . s - ” v [ 4 £ T -
WA d Y X i [

iviEng WA National Scence and Technology Development Age
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Results :

Specimen

Diclectric Constant (g, ) £ SD

Dissipation Factor (D) + SD

Resin

3.20+0.02

0.0273 £ 0.0005

Interpretation/Opinions : None

Work performed by : @Adnr ﬁ- :

Approved by:

Remarks

1. MTEC does not allow any alteration or modification of this report, or any part of this report, without

(Mr.Bundit Putasang)
Scientific Officer 2

/
gwmﬂm “;/d/»m &19

(Dr. Teerapon Yamwong)

Researcher 2

prior formal written permission from MTEC.

2. MTEC will not accept liability for any damage whatsoever, resulting directly or inditectly, from using
data, results, conclusions or recommendations in this report for the purpose of designing, manufacturing
or for other purposes.

3. Experimental results are only valid for the specimens tested.

EPM0660/56

2/2
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Project Protocol
LT SW1
LI 14.8-kV Negative Polarity B-A
Inspector: Date:
RMUTT-highvoltage 19/01/2014

Impulse Test: LT1

1039

1041

1043

-14.73

-14.71

-14.81

1.299

1.291

1.288

54.58

54.44

54.57
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Inspector : RMUTT-highvoltage
Project: LT SW1
Page: 2/2
Date: 20/12/2013
LI-Lightning Impulse Pictures
[KV]
0 ,Ak Ity | s/di (‘}?]1 50 MSi : Chi NO. — 1039
Trg T Ty e
2 ¢] Iuiuiniiniiniid | ittt ettt ot
"""""""""""""""""""""" Ut/Up=-14.73 kV
LN
P — ; I == S T1 = 1299 ps
0 20 40 60 80 100 120 140 160 180 [bs]
30% LI RW T2/Tc =154.58 us
Y]
0 '4]/ idiv..... 2Dpsidi (‘I‘:H‘?OM v ; Chi NO — 1040
mal I Y (N e g
8.0("""" 2k poaocid ok ol A ey oty (e E ke el oot 2
e i e S e Ut/Up =-14.75 kV
161"
ol ; . , - — T1=1.287 ps
0 20 40 60 80 100 120 140 160 180 ()
30% LI RW T2/Tc =54.53 ps
[(3Y]
0 YAk Ay Dyisidi (‘P}«H 50 MSK : Ch1 NO. — 1041
Trg| T
8.0~
1o Ut/Up =-14.71 kV
K16~ T TTTTTTYTTTTTTTTTTN T WY T AL AL YT 1 A, VAN N VT P aAY A\
e T T T Ul N 0 sl i niee | ||| T1 = 1-291 ps
30% LI RW T2/Tc=154.44 ps
KV]
IS R SO W= I\ . | | No.=1042
T RS N
"""""""""" e Ut/Up =-14.85 kV
- At S e N\ v 4.
24 ] ;20 40 ;60 80 100 120 ;140 160 180 [ps] T1=1.296 us
30% LI RW T2/Tc=155.48 us
[KV]
0 de {dli 115/l (‘}:H 50 MS: . Ch1 NO, — 1043
I T T B S s S W=
I 20] Auiu | (- -k ettt ittt it ittt Uittt it
................................... Ut/Up =-14.81 kV
I e
Y - 5 : - L _— T1=1288 ps
0 20 40 60 80 100 120 140 160 180 [bs]
30% LI RW T2/Tc =54.57 ps

101




Project Protocol
LT SW1
LI 14.8-kV Negative Polarity B-C
Inspector: Date:
RMUTT-highvoltage 19/01/2014

Impulse Test: LT1

1050

1052

-14.72

-14.77

1.291

1.279

54.64

54.59
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Inspector: RMUTT-highvoltage
Project: LT SWI
Page: 103 /9
Date: 19/01/2014
LI-Lightning Impulse Pictures
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Project Protocol
LT SWI1
LI 14.8-kV Negative Polarity C-A
Inspector: Date:
RMUTT-highvoltage 19/01/2014

Impulse Test: LT1

1033 -14.79 1.288 54.60

1035 -14.88 1.289 54.37

1037 -14.84 1.281 54.67
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Inspector: RMUTT-highvoltage
Project: LT SWI
Page: 105 /9
Date: 19/01/2014
LI-Lightning Impulse Pictures
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CP009

#nwniseanuuuidadatduseilaslrawinistn

Investigate and Design Low Tension Fuse Switch by Resin Insulator

Anen ladinn Wil 30339 was TUTY NGRS
8 ar s
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2. iasguihdaiadusedn

Tuagiumslivhdugime ldfmuanomifusznagiummassufidaiadussdany
U1A33 1% IEC 60947-3 [3] °"mmauﬂquﬁ'ms"uﬂaa‘aﬁmimw"hnﬁﬂﬁmmm 500 V uazinanszuals
UFIFA 400 A ms@mﬁ'l’ﬁﬁuﬁaefa"m*fmw"ngnﬁmﬁuuﬂaua’nuu?nmnumiﬁ@mmuauﬂau:uu

Fmeusdn éﬁuam'lu;ﬂﬁ 1

a a & A s
JUN 1 nifaasthdaiadussiiing 500 V, 400 A

fadsdadussifihanlfiduduuulumaananinezdizlihsnsuzauaadlugli 2 (n)
AN I ENITHFFIATUIIN (1) AUIUEIHENENERELEN [1] uaz (1) awauisdu Sdwin
il 0.52, 0.27 ua 0.28 Alaniuawaen uazanmmaseuarwudedaoglsfiians( Durometer )

awmdanuudariniy 88 vasd (Shore D) Winuifinudatwawuihdsiatussiuaasluguf 2

")

PN 7

- -'» vmcmp \,/
NS\ ’.,

() DWINLITH

o ' a
U7 2 wWisuifisuawuudazaila
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3. TEAAWIRUALNINAFDLAMANLANWND
o A A4 9o o a ¢ oo e an A o
Tagawmnduiiliiawusnitfdaiod fousudfanuduwamiuid nuanuiouus:

' 4 ' ar a @ o & A A = e )
NUMUABEN NN XTIz N INAN TR WAL TuRzavn IR LT e Il sEuuded Taovialunns
udsenvadsduutiseanidu 2 T29fa G290 1) Gel time AaT19%RINLANAT catalyst LFIIULITUTUGD
Wuiu 4291 2) Cure time Ao TwfaTuudsdiduiiuazduinisdwdumamasnnidanuiau
selusmsiy fisovasiadu

a o a & i P a_a a a
NnamaNalum e 1 asiisduldugliduukuawaundte 100 fiafiwas 12 100 fafiwasuss
a A 4 Eesd ket
wn 1.08sfes ad ldnaseugueniannausznlnsh  mmesauilsznaudis manasey
aNaLds (ASTM D2240), MINaRaUaNLANIITTULTIAIASTM D412), MInagaunumudanitian
UM INaFRUANNAINUABLTIAUINNI(ASTM D149) msmaaui@ﬂﬁaaﬂﬁﬁ‘ﬁnﬁnﬂaaumadguﬁ
mﬂhﬂaﬁTa%um:’Ta@;LLﬁamﬁ AINMINAROUNLIN i'aqo.mun%uﬁmmwuﬁdwhﬁ"‘u 82 + 1 Shore D

s 1 ar o as ' s *
aNInTuUTasldirinny 37.89 + 45 MPa anwdmauuazlinuasmudausaanlunilssano 19.24
KV/mm. aauaadluansan 1

& a am o s T e |
AN 1 u.l%'numf;mqmauumaa’mqau’zmmunu’m@au6][4]

Hardness, Shore A, D 88 46.743 82.0+1
Tensile Strength, MPa 10.34 - 17.24 10.09+0.58 37.89+4.5

4. M3panuUULAzIaasaEwIa WA
4.1 MmssanuuvamandmsuNdad adusedn

lusuwasmysanuuy ;ﬁiﬂ‘l@?ﬁﬂmiﬁmumm@gﬂﬁaua:é“nﬂm:‘uamu’suﬂ’aia"‘m%uiﬁ'l
GT'Juiﬂmnmﬂauﬁ'zma‘f*ﬁaﬁmmmm:gﬂﬁwﬁgﬂﬁ‘ 3 lagm 398 NUULAINE1281989TUANATFINN

@

e A a
arfwua IEC [3] Ltaxms‘lwwwmuqumﬂ

40.50 mm
24.00mm

v

140.00 mm

S~
v

U7 3 upudnasesfdaintusie
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4.2 msnaasnadwa ilihuazdndinihdrsaaafinas
fFmiumaiiensiusinesanuaisasneiriusznsnssassaandivhmolwileanaws

du ldrnisasdadTinluofiamud Lmﬂm"egﬂﬁ 4 gnusIaU U‘%nmﬁtﬁmmmﬁm:gnu,u'aLﬁu
imdmumnApuAlTlumsdwouriniy 14,602 ofiuud wariwulwuaninaainty 7,514
Tnua uszilvouiwalumadanlsznauday

*  gauamiensiiduaninermaussiaiasfiladiinasniviaiu 1.0

= awwsduiienasfiladiinasnviniy 3.2-3.9 [5-6]
u"?fntu.“f’iLf]uamuua:ﬁmﬂﬁ{muﬂﬁwuﬂ‘lﬂﬂﬁﬂs:gGTWG(Space Charge) Wazawanisduiiln
AWIANY TORULI (Perfect Dielectric) Galaifenanuiinlnvi

@
&

uuydtaasazaziasludiufiidufad(High Rupture Capacity Fuses) uazdadamsWwfidan
NIFBINT

= Gnmmmuadianuasanfauubes(Tolerance) iy 1x10° [1]

67.6 V/mm

) o % & a
@) nyznemassdndinwhmeluioamiuindu

gﬂﬁ 4 wpinassanuaIuaawd iiwuazmInsznedndlavhdisaenfinas
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“ 3 o a 4 e ’ a -
a”mn'ml,ﬂﬁ:vfuan'nmaaqamu'lﬂw'mamm;ﬂﬁ 4 (n) a:ﬂﬂﬁf’nqﬂﬁmmamuvlﬂmgaqﬂ
§ 4 Ve % P ' &, | e o & A @ %
fla yafiimugendarumuotou Sfdawnulwrhgeganiniy 67.6 vimm aswiafivurivawalun
FIAATBIAWINIFUU(19.24kv/mm) FelaivihldifanuiFumpdaawiuisdu uazgdi 4 () fan1s
G e o & o e
nyzawamvasand invhmeluileawinsu smudau
nnuamhResawniunihdsiadussinfidiumsasnuuulaslilisunsuaaufuseiazgn
o & oy, e e S8 -~ € a ¢ o e 4 & A
ltiugudRuismiituasuntinieawauidaiaduse lasldiinmede Gudusuaumstugui
. . T — T 4 . o
Housgldgonn manziumsiugUnfanweindgdildduden sdulensunudvhudusamusn
& oW e = P T 0y - - ° v _a A A o G
uisdaldiasfigunnivas Idlamdszinm 30 fiv 120 wifi maiilwisBuasguwiaifoninfians
andatalanvasluans

5. Msnagavquaniane i daiadusea
; ik T G g e
Tudrmasmmaseuguaudamalwvhiu lduidinmmaesauidu 3 vadansn lasdrefis
FBmnaseumMuINAITIU

5.1 HANINARBUAIAINWABUTIAH INHA (Dielectric Strength)

dLiun1IiaeToATrgNAgaUIMIA 100 x 100 mm WiUszanm 12 mm 91U 5 Tu Sane
mlum’ﬂu:ﬂ@aauﬁ'ussqshuamm{ﬂa&’mﬁaﬂvadﬁ'umsﬂu'lwmuﬁd 1o ﬂ'a'm'usua;,iizwiwﬁl,ﬁn‘[mﬂ
NWNTEULN LHMAUGUENATE 2 cm v‘hmwiaummaauﬁ’agﬂﬁ 5 WAz aUUTIAUNTZUERAL 50
Hz # 1 kV/s aunssiaifiaiusamand snsiudashuamsnaseuris 5 3u lumidiade

ji‘

3Uf 5 mInasauawInIIGUdanuAINULTIAR AN
. 2 e . . o % 4
NNHAMIMagaUNLIIAWIKIEuAYIINIeanuuy ddnanuainudanssaulnviiaie E,=
19.24 kV/mm
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ad 4 &
52 Nammmauqmwguﬁmuﬂu (Temperature Rise Test)

a a

o A ] a o o o a &
AUUNTINATFIUI NN ULNANNIZUIANG 400 A iilwaan 3 ‘E’JI&N(180 ‘lvl’lﬁ) HRENINITAAGN

v

&

wiiouads agudi 6 (n) lavfaasansaliagunniifdsiatusddiunim 6 9a

]

—————

TRIP TIME TESTING

[PRESET CURRENT|| RANGE |
4000AMP. || 5000AMP |

FUSNG T 0002988 bec

ACTUAL CURRENT 4023 AMP.

«00 TESTON i'j';‘:J

a & e ad a X
(n) NMIAaa uazmaamﬂmqmwn“uﬁmwu 6 9

=0 amuunil (avendarilus)

50

am 1
——3n 2
3n 3
—30 4
come | 3@ 5
—3R 6

«)u«( C@)»»)u
g :Aafa‘ ’AAAA"

W'

40

ad a
() Namaqqmﬁgumwuwm 6 9

31]’71 6 nwnmaauqmmqﬁﬁw‘i'wifu
wnmmﬂaauqnmqﬁLﬁ'waaﬂ’:a’a“mfmwﬁmmuw‘iu meoﬁzﬂﬁ' 6 (2) ANNANITNARAY
WU dﬂqmﬂqﬁﬁtﬁugﬂqﬂagﬁqﬂ 1 %Mﬂuq@dasmiwmuﬂauﬁugﬂdam’m I@Umqmﬂn‘.ﬁﬁndn
'laixﬁuiﬂﬁﬂﬁﬂﬁmmgmﬁwuﬂ [3]

5.3 HAMINATOL ANMAAINKABLFIARDARATIN AL IR THATRU AT N
ilunmaRauAIAINATII IEC 60947-3 Galsznaudiunimasaunnuamudausdusunag
Wen 1.2/50 ps RT=AULTIGH 14.8 KV [3] LAZNINARBUANAAINUABLIITHANT oA T o
wssawlwnszusssuanuiidn fszduuseau 2.2 kvms s 5 3wl
R

% o« o ' & ¥ &€ a_ € H
Tapmsdeuussduans 'szmmgﬂmam'lwwwaaﬂmmmmam nugadassfiuniagatia
a o ar P a a
§1wﬂ'1a‘mwﬁmamnuﬂamm‘lwm (C-A) 33N 7 (dnoila)
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VR, 7 202 U Tl
dudaiad

Up=-3551kV
T1=1286us
T2=5390us

aanvins
VNAd2ULTIAUY
Wad
h ' S
Up=-4171KV
T1=1303ps
T2=4791ps

j w oA o e v A o a s
Eﬂﬁ 7 MINARDUAINAINUABLTIAUDUNATNINT HRZUTIA W AUNTLURER Y I FNFIATUTINAUINLT
B

€ a € o A @ @ o A 1 v a

WNAMINARaUAIFEI ATUIMawINITUMIBLaunTzuaaauanuna i lwiAansny

a3 (Flashover) w3atian1siusna1wl (Breakdown) fignufladaindussdiudadnale uazludrnuas
¥ o~ o s o ' ! o o ) g

NAMINAROL GIDUIIAUBUNERNINT 1.2/50 ps FINITNNUABIZALUTIAUAINNIATZIUTIRUG Uazdien
ANAINUEIFA 3551 KV I@lr;lu.ﬁmNamsmaauLﬂu;ﬂaﬁmﬁuﬁuﬁaé aagUfl 7 (vnlavw)

& e wg N a an A d o a
uananuu geldinisnasey duseuusaaafafia 50% susasnanmaseuiduzlafudady
@ & a P =) A e A & @ ' ' @ a e ¢
WAl asgUf 7 @nledn) lasiidussaundisan 41.71 kv Gaduamsdmameiusiaudunadiuse
% 50 % (Upsos)

6. syl

mIsenuuUakIUITNIINIsEuE MRS Waduummedusunsiauelumsls
NAUNY au’muuuws‘uﬁnﬁ'ﬁluﬂ}ﬁ’u fannmsﬁnmwu‘hLﬁeﬁuﬁqmaw”aﬂwwiaam‘s:mqnamu
@33 D2240, D412 ez D149 Bnviadafiguimuniamalnrhatunnaszm IEC 60947-3 Tasiawns
amuwéuﬁaanuuuﬁqmauﬂ‘émqna fla Jagdaa1auds 82 + 1 Shore D Tuusséialdgign 37.80 + 4.5
Mpa iasiiunsiiasa 500.7 + 24.25 @wa16L ua:ﬁqmauﬁmﬂw'ﬁﬁa Fanuasmudaussanlnnh
§98A 19.24 kV/mm MUADUTIAUBNNAA 1.2/50 ps ﬁmaﬁugaag@ 3551 kV uazilqmaaud@riung
wﬂaaugmﬂn‘.ﬁﬁmuﬁu mmeseunuAsusiawAnatawiuuds ailumaRunnuidefisves
i:um’ﬂminmnﬁﬂuﬂ?iﬁu awnufimansduianansuagaanniniuldnaunsariusuuisnin
Tapldiduuwmaiafinsussiamdmivldnmsdely ussludmssmmasesuuuudaasidam

o o o

< & 2m o a a & .
ams’m‘mnnmaaua‘nqn‘rﬂ'ﬁmuuu AUSHITEM sednfiumsfnsuazwam ludunaudaly
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Design and Testing Low Tension Fuse Switch Base Resin Insulator
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Abstract
This paper presented a new design of insulator for low-
tension fuse switch. The developing insulator is Resin. It has been also

tested and approved for electrical and 2
to ASTM D2240, ASTM D412 and ASTM D149 standard. From testing

results, it could be witk d power freq voltage about
19.25 kV/mm. In addition, the low-tension fuse switch has been tested
in laboratory referring to IEC 60947-3 standard. The low-tension fuse
switch could be withstand impulse voltage (1.2/50 ys) and AC power
frequency voltage 50 Hz, respectively along with the temperature rise
test at 400 A rated current. Therefore, the new insulator could be
withstand impulse voltage (1.2/50us) about 42.22 kV(BIL) maximum

without any flash over or puncher.

Keywords: LT Fuse Switch, Resin Insulator, Electric Field
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