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ABSTRACT

This project presents the electrical property study and design of drop-out fuse and
surge arrester.

The test of drop-out fuse (open type) 22 kV followed ANSI| C-37.42 1996. The test
of surge arrester 21 kV 5 kA and 24 kV 10 kA followed |EC 800994, Those tests were
done in High Voltage Engineering Laboratory of King Mongkut's Institute of Technology
Ladkrabang.

The tested results show that drop-out fuses from two manufactures meet the
international standard. Most of surge arrester also passed the standard while another one
did not in which its detail is shown in this project.

Design of the weather sheds of surge arrester (gapless) 21 kv 5 kA followed IEC
815 and PEA requirements. This design was analyzed by a computer program to analyze
its electric field distribution. This analysis is used to compare with the standard industry
design of weather shed surge arrester. The analysis shows that the project designed surge
arrester performed in electric field distribution better than the standard indusiry design. Also
the electric field stress of this project design is lower than the standard industry design. This
can conclude that the project designed surge arrester sheds ig better than the standard

industry design.
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9nFUf 2.14 9xld

v(s) = 5’2 1 (2.2)
k s“+as+b
ia e = 1,1 1
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b o= 1
R]R2C1C2
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< ' | - 5 s 4,
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2. musanuamudauseannuidamdianinvaasiusniiie
nafianylWerufiawiwsastuan rnezifie ldend udrfraniuveeiy
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-4 L e . , . 9 o a
A1TNN 2.3 ANNFAYaY Nominal specific creepage distance fldsmiumssenuuy

wiaimanlanuaniirifesin Uit lutoudsentan

» p o ) -
srauraInnAliezitlau | fdgava Nominal specific creepage distance(mm/kV)
W 16
UNaN 20
&9 25
a
EJNN']H 3

d: oy :al'r-l L ; d' 1 &; .
Tasfudnafifizsusa e amomwuiu fNeFAB0I Nominal
specific creepage distance a719viidaandt 16 mmikv  Ale udazdaslitaund
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1. AITWIWAT minimum nominal creepage distance WINANN1IN (2.20)

(Llsc )min = (Lsc )rm'n x Um X ku’ (220)
e (Lm_ )"“.n #in  minimum nominal creepage distance
(Lsc )m f0  minimum specific creepage distance
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k, Ao euszneuurly (correction factor) ; k,= 1 (SlaiFuAw

gudnanaadurasandon (D, )< 300 mm.

s s 3 Qo [} L A
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3 2.28 uuuvasRSUIzLAME 9

Aurronfiouiguiusznivpluuuaiuudssuuuwohefouuy (n) &

wiantlaufilonaduinzdasfiga wdvimanuszaraanaslaserdodangnisol
oy 1 s -3 Lo |I 1 i = 8 =) L s

rsud@ i auwawdaruanldudfign smaluuy (@) nminleluauanisluaduiy
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sumaiBtouiuisoansasiviigwidne 9 iw Undesszdvgiuanldles
ln minudesIRaBuINATY (exact solution) Adasnsuazdniludasinismsenin
Tau3%n 1791931294 (analytical method) suvinldnnuazdrnnninnwisanaszwlalldias
wanadinarialdiiainmminaiasylasyszuno (approximate  solution) w383
winalaaslagyszuim (approximate method) uuiivenadsmis 3Enitesuanu oy
stnrnsluadafiiiuanda 33msmiussnsiuiiias (finite difference method)

wannfiddgeatinsassiuilesffanmidnaiaanlanyszaim
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fnapihizos wiu anldacarnlunsiwuaiiawlutauine (application of boundary
"y L | a N gt Pk g 9 ar o
condition) ua:nmmynqﬂnﬂammmnmmnlnm:rﬂi:qn@rmmmz,wal'nnuﬂwumm
' @ w A A da \ a Y ar nh!lp R A& o
JUTeTUTaY mmsaammua&mgﬂﬁmnwm:w*nauluﬂmguuu ananetiuwiIduin
a wr a = 1A vl &
Wam ATl umwiesasiu 9 idSau

R

O

d s g 1 ] o o=l h e =l 1
i 2.20 dnwozvesdauduasalifiouil P nasifonfisusznin

add i - J 0 el 5 -
AENVIHANTIRY Luammﬁm‘ﬂw'lumamuu

i % ' a Py - o v '
JUF 229 usasanvsvaduiulanzazgiiiiouduniie Sasznaudlndin
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| A oA g w o A o Lo al | - - 3
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& =
BRADUN 2

mudanWantullszunaneatulafiund (element interpotation functions) 14
Wwilnamuwiay wxlsznaudan 3 AAaRININAEY 1, 2 uaz 3 é’auam'lugﬂﬁ 2.32

N

D,
O

X

ld 1} (=4 1
311 232 yedavaaafiudtay

a , o ' ne Ve d =
lasfgadafiaziiiudumianesdlifar (nodal unknowns) Fefidie 4, | 4,
- 80 o ] i A‘ 1 . a
ez ¢, @rlififgedamat ardudarudusnylwi ks ialgn

ar s a | 1 -~ o
INTZAEAIVDIEUI N I ﬂﬂwmmim:mm’maam'lujmnmamuuéfummm

al > & o [ PW o e ' [y
wyu'lﬁaglugﬂwaaaunﬁﬁiaﬂtruﬂﬁﬂs:mmmulmmma'lug Wigade laaIRAUNTT
(2.22)

¢(x,y) = N](x,y);él+N2(x,y)¢2+N3(x,y)¢3 (2-22)
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dia N(xy),i=1,23 fa Armwdenumelwsdiuue

o - [l = B e :l’
sumy (2.23) mumndsuliagingliuuzasuedndldai

¢
¢(x,y) = [Nl N, N3] ¢,
¢
= |V
il (2.2)
e [¥] #a  welndvasiariiunslszanamsluafiume

[4] fa wedndiisznaudindrlaf
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ky, Ky Hy é f;

1 kn kzs ¢2 = Fz

ky Ky Ky . A . F R
Fadondaldiiin

[(lI¢l. = [F] (2.24)

8 i J 1 = Bt o L - oy
unaufl 3 % fadudwiledrdgradinsiWludiofaud mssdhasums
= o & | o Py
Tasafuddiinabiugluuuvessun (2.25) muninivldles

1. 35nslaasy (direct approach)
2. 3Bn15utv8u (variationnal approach)
3. FEn1stnairunerande (method of weighted residuals)

& <
VuAauN 4
& 1] = ;J . Gt 1 » o 4
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o & . Y g
UK (system of simultaneous equations) 1u3ﬂl.l.‘l_l1_lﬂ{lﬂa‘1ﬂu

Z (elemenr equan'onj = [k ]M [¢]m. = [F ]m (2.25)
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3.1.1 manedsuanunusgladausiandunad
m'mraaanm'mﬂuazﬂﬁﬁau‘saﬁuﬁuﬁaﬁ dunisnagavaiiessay
anumIlumIasTiansugradaTaLe iR [10)

1. WITMINA&EIU

_Spad( gap
SR T T S—— [
| L |
‘ Ry ! .
! T i
G, Measured Cable - - -
: Test } e | e ‘
lmpulsa H Oblect - R !
! HATLARINR

[

= M e “ oo b & en
Eﬂﬂ 3.2 'Jﬂ'il’ﬂﬂﬁﬂllﬂ']"]uﬂuﬂgvlﬂ‘ﬂauﬁﬂﬂua&lﬂﬂﬁ'ﬂaﬁﬂiﬂﬂLﬂ’]ﬂw']ﬁ

e 1 0 iedeaiuflausidudunag Ane 200 KV 5 kJ
2 fia lwmmedilumad A 200 kv 420 pF ratio 1:230.6
3 A8 ﬁmﬂ‘%mﬁﬂﬂ';:q ANA 100 kV

q

R

4 8 etawavAIg

2. 3Gnmmeasy
2.1 ﬁﬂ@'?’amammﬁﬁ':ffI.La:m'smmmmummgm ANS| C37.42-1996 lag
IFaseueniadfriumsinanuszainaiurasanin aseueviag
daslaishumsldnunianassuantow uazasdosvnmmeraunslunyd
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(terminal-ground)
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NANWIN 9.
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UIEnauesefIuIwI®  NrMmarauM INFheznIsiRoatadaldionda nmassunn
n3zuaialna (Leakage current test) a7 9.1

4 s 1 Gt et [ : b
A1579N 1.1 m’mwuﬁnmm‘mﬂa gounuen®einiasen

Test result Sample No.
Tast description Requirement
1 2 3
Dimension, A 251 T 0%
—y mm ! 104 1 10%
1 ™ 7 ¥ 1o
7 st 10%
: Craepage distance min 600
Line Stainlasy stest
P Material Earth Stainlass steel
won tarmital Terminal lug Atuminium
connector
Earth lead Flexible Cu insuialed
Earth lead, Arsa/Length, mm?/mm Cu 18 7 430
Tenminai lug for Al 50 r11m1r
Bird guard cap
Avg. of Carriaga bolt min 3r
Zn. Coating Bracket part 1 min 78
Maunting bracket thickness, microns Bracket part 2 min 47
100 X 100 mim
Assemblaed for crossarm
120 X 120 mm
Lina For Al 35-50 mm?
Temminal connector connacting
Earth For Cu 16 mm?
For Cu 18 ¢ Steat
Earth connector connecting
stranded wire 50 mm?
127 kv
Leskage cumrent at power frequency voltage, mA
17.0 kv

Mark on sample -
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FOLTINUIUEAIZURIRE G SIOT19T] @1

h

4 . a o oY
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Taat dascription Retlirament Inspaction & Tast result
Dyrmansion & detail
Creepage distance, mm. min 320
Dia. of Pulling eye , mm min 26
Dia. of Lifting sye , mm min 26
Oimension -
Avarage of Cariage bolt min, 37
Zn. Coaling Bracket part 1 min. 78
Maunting bracket tnickness,
. Bracket part 2 min. 47
microns.
T00%100rmm
Assambled with crossarm size
120x3120mm
For AWCu
Terminal connector conpecting 2
35-85 mm
Teminat to terminal 42 kV. 1 min
AC dry withstand voltage
Tarminal to ground 42 kV. 1 min
Assambled Drop out fuse culout with fuse holder
Temperature nise at he rated 1 Conductor
continuous current 100 A, “¢
( Tast acc. To ANSI C 37.42 ) 2 LUipper tarminat
3 Upper fixed contact max. 40
4 Upper movabla contact max. 40
5 Teggle
€& Lower fixed conlact max. 40
Amb. Temp. °C 7 Fuse tube
Machanical endurance, close-0pen opsrating cydles 50 Bmas
- Al Insulator -
Mark on sample - At Fuse holder (Stickar) :-
- At Hinge suppart -
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