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ABSTRACT

THIS  PROJECT CONCERNS THE CbNSTRUCTIONS AND TESTS THAT
LEADS TO THE SELECTION OF AIR TERMINAL FOR LIGHTING PROTECTION.
HERE , SHAPES OF ROD ELECTRODES HAD BEEN SELECTED AND TESTED
ON HV.DC ~ AND IMPULSE VOLTAGES UNDER SPHERE, POINT AND PLANE
POLARITY SOURCES. IT HAS BEEN FOUND THAT, HERE, THE SHAPE OF

ELECTRODE IS QUITE SIGNIFICANT TO THE BREAKDOWN PHENOMENA.
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2.2) Down Conductor
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2.3) Earth Terminations
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gUnIEN TINRARY
1. @gnnaw Sphere
2. uw@unay Plane
3. Point Source URIHUNKN
4. Plane wiandassmminiduudisn
5. A8 UUBUHQURAN
6. HINA URTHAIINAN
7. A28 URIBMNRANUUAL
8. AIED URENIINANTUAVEURAN
9. A8 URVHNIINANTURHUNAN 4 uan

10. D.C.Hivolt Tester
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it 4

4.1 Afprimaami
sensnaanu tfin 3 wuy akanq du iredlidianinie 3 wuu fie

NINAN UHUNRY UATIRIBUNAN
1. %iadee DC 600 KV daJUuuY’ nAdoY electrode 3 WUV
2. taanyie electrode
3. dan Arres ter datlifidaenans 1Aan gap 1 CM
4. ﬂﬂuuﬁuﬁuua;?aﬂwﬁwtaﬁn 6 Ata ( Vpg )
h.  wanueiu gap 2 CM dazwaimilia 4 I gap [UAIY 5 CM

2

6. wailia 3 3u Arres .ter A3 5 Uuy

Q. & ' L o Qs o lﬂl
. dwupa Aresster 5 A2 TIUN2ITAIN 1

8. dudnidanduaIunnuuy (24 wun)
. 8’ e ar o ol ®. Qe A [0 -a‘
9. ipme Aresster 1huudddiin 2 waia 8 Inliuuaddiln 3-4

a , o B«
10. 131 gap 4% LWNTURRE 1 CM [uASlY 5 CM

11. nautunnia 2 i tUdnusiin electrode suavy 3 ¥R
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4.2 NAMSNANDY

A7 Veda 7I¥#IN9 plane fiy plane

ﬂ%\‘l —————————————————————————————————
1 ¢om 2 cm 3 cm

1 31 51 62

2 29.5 50.5 62
3 31 51 62.5
4 30 50 61.5
5 31 50.5 61.5
6 30.5 51 61.5
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f13719 Vsa JI:#¥iNN Sphere fill plane

A4
1 cm 2 ¢cm 3 cm
1 33.5 65 92
2 33.5 65 92
3 33.5 65.5 92
4 33.56 64.5 91.5
5 33.5 64.5 92
6 33.5 65 91.5
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A1374 Vea JI¥#I1Y point fil plane

ﬂ‘%\l “““““““““““““““““““““““““““““““““

1 cm 2 cm 3 cm
1 21 41 56
2 20N 41 56
3 21 41 56
4 20.5 40.5 56
5 20.5 41 56
6 20.5 41 56
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ABCDE

16B,16.5A

174

15.5A,16B,16.58

15.58,16A

14,58,17A

15.54,178

15.5A,168

14.5A

38

. 4 .
Vae (KV) gaenmanie

2 (n 3Ca {Cn 5 Ca
254,268 3134,33.58,B  39A,408,40.58  44.51,B,8
291,24 334,348, 34,58 38.58,39.5,8  41.5,B,F
264 148, 34.5A §11,428,42.58  49A,508,50,58
25,5 34.58,4,B 40.5h,41.58,428  48.54,498,508
24,58,35.50  33.5A,34.58  41A 498, 49.52
35.54,268 33A 41,5 48.58,49.5)
25.54,268 33,358 10A,B, 428 498,49.54,508
255,266 334,358 121,42.50, 448 49E,50.5,B
214 134, 34.58 £15,424,8 488,49.5)
214,248 338,34.5K, 358 41A,41.58,8 £9h .~
\"\_
23.5 32.54,338,33.58 308, 38.54,8 458, 45,54, 468
23,5 32.54,338,8  40A,40.58 £5)

"‘ - h Qs a b ar ‘l
6 : URAN Vea HNINANUALAIADUREANATY lNﬂlﬁN

- n‘n: £ .
vinput 754l 5 cm 37nyAguiinany plane A9
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o d
Yoo (RY) wazhondatk

(ML m'«f 1Ca 2 Ca 1Ca iCa 5Ca

MBCDR 1 16.54, 178 250, 2558 32.5h, 33B 394, 40B 198, 49,5

2 15.58, 1650 250,25.58  32A, 338, 33.5E 40A, 40.58 158, 4Th
ABCED | 145 25\ 3100, 3050 383, 39.5B 4.5, 48

7 A WA 3k, 33 19.5h 173, 41.5)
ACBED 1 144, 14.58 238 308, 34 198, 40A,8 38

SRR 278 29, 29.58 398 m
ACEBD 1 4B B, .50 328, 32.5h  30.5, 415K 46.5h

2 14 248 B, 3150 40h, 418 15
ACEDB 1 148 208 3, 34.58, 358 410, 41.58,8  d8A; 48.58

1 1k 208 A, B, B 1A, 41,58 1808
AECDB 1 1A 28, B4 31A .50, 9.5 47

3 124, 138, 13,58 22 31N, 328 3751, 398 16

I o o B oo e .« P o
M99 7 UARY Vea RLARTUAUAIRBUIAUALAATY LUB WY

vinput #3dil 10 cm 3Ingaguiinany plane @19
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e (K9) wazhotiath

DM pTd 1 Ca 20 X ‘0 5 Ca
ABCDE | 198, 19.58 24E,311,31.58 410 161, 478 524, 8
7 118 298,21.50 98, 39.5h 46 521, 538
AECRD 1 218, 22h, 22.58  30.5A,31.58,D 41A,B,D 41A {1.58, 48A
7 15 24,54 324, 3B 478, 47.5)
AEDBC 1 198, 21A, 21.58,D 30.5%, 318,0 304, 40D 45,50, 478,8, 48D 521, 52.5E, 543,D
2 19.5 20,54, 30,0 38.54, 410 45.5A, 48D 521, 538
EADBC 1  18.5h, 198 254 3 174, 48D, 48.58,B 55.50
21 26,5 3 164, 18D 54

"‘ IJ oy h ﬂ: Qr [ a. J
AN 8 ¢ WAAY Veda WNINATUNURIRDUINUASOATY lNﬂlﬁN

vinput #i3dfl 15 cm s ngyaguiinane plane A19

Note : A = AIADNIINANUAHUKAN 4 UaAN
B = AI88NISNANURAHUNAN
C = fIapUaEnINNaN
D = AladURHUHUNAY

E = #7180U& 1 1HUAAN
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4.3 (3Fn1mAdnl IRp1Y [mpulse Generater

4.4, HAN

Al

1. 4% Impulse Generater 1500 KV
2. 4% electrod fruvuiifumila plane
3. naRaudlEane 5 vile

4. \@pndIdBN MAdRATIar 2 vile

o -~ 3: ol o, U . » o t
5. inniiguuuaTmdldeufarAIfuld 10 A9

am

4 9. Q Q L3 a3 O ;' .
MNuﬂWW“ﬂﬂQQﬁujuﬂﬁﬂﬁﬂﬁﬂﬂﬂﬂ1ﬂtﬂﬂﬂﬂuﬂ 110 KV
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& o . -~ o o
UHUATHUARN SIUIUATINAIRDA IR LABUAUA 2560 KV



3.1

{

a3
wit 5

JIATIZARAN YV INAADY

INHANTIIMARRY LIEJURanenaaniiiu 2 Snsuzindgs
5.1.1) dnsnzuIn Aa NIINARDY FIUNAB2T way
5.1.2) andaEi 2 @B NIIMARBUAIMIULLHAN N1I310MUURITAT 5 Uk
#a19199 a3 R NN INARBI LY LABITBY
5.0.1) 1. {9AR1INARBNUUD LAY 1310 LRARTAYA 3 viin A
- JUnINnan (nﬁﬁwguﬁ 1)
- uHunuunan (n11w3uﬁ 2)

- URIHURAN (n11w3uﬁ 3)

(]
L]

“ ‘L. . U Q& .

2. annamaii 1 szifwtRdadidauneg 2 Ao Atk
[y 4 a o 4 ' e a4 o:‘:'da
AULLINANUIUITAUNAINIIAIAUT - 2 AIUUNAD AIINANURIBUNAN 4 Uan

5 o) 4 . o &

UWAZHINNANUAHUHAN 1 wan A IdanIA LRAHYANTEAZUNUNY 5 UAD SZwWL
) Aar o o, o
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TABLE 1. MATERIAL FOR COMPONENT PARTS

Material §:c:;ﬂ:cd‘:{:? Grade or type
Castings
Leaded gunmetal B.S. 1400 LG1-C or LG2-C
Aluminium alloy B.S. 1490 LM6-M or LM8-M
. Bars and rods
Copper, hard-drawn or annealed C101 or C102-PA2
Phosphor bronze PB102
Naval brass B.S. 2874 CZ112
Copper-silicon Cslol
Aluminium ElE
Atuminium alloy B.S. 2898 91E
Strip
Copper annealed B.S. 2870 C101 or C102
Aluminjum B.S. 2898 El1E
Stranded conductors
Copper, hard-drawn B.S. 125
Aluminium B.S. 215
Fixing bolts and screws Jor copper
Phosphor bronze PB102
Naval brass B.S. 2874 Cz112
Copper-silicon »| CSl01
_ Fixing bolts and screws for aluminium
and aluminium alloys
Aluminium alloy B.S. 1473 HB 30
Stainless steel Bn.S. 970 En 58
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107. DIMENSION
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TABLE 2. MINIMUM DIMENSIONS OF COMPONENT PARTS

Cbmponcnt Minlmum Dimensfoos
p”
in mm
Air terminations (see Note 1)
Aluminjum and copper strip  ° 3% X 3§ 20 x 3
Aluminium, aluminjum alloy copper and
phosphor bronzs rads 34 dia 10 dia
Stranded gluminium conductors 7/-102
Stranded copper conductors 19/-064 19/1-80
Down conductors (sec Note 2) X
Aluminium aod copper strip % x4 20 x 3
Aluminjum, aluminium alloy and copper rods | s dia 10 dia
Earth terminations (sce Note 3)
Hard-drawn copper rods for direct driving
into soft ground 14 dia 12 dia
Hard-drawn or annealed copper rods for .
indirect driving or laying in ground 34 dia 10 dia
Phosphor bronze rods for hard ground 14 dia 12 dia
Copper-clad steel for harder ground (not rock) | 3¢ dia 10 dia
Fixed connectlons (bonds) in aluminium,
aluminium alloy and copper [
External-strip % x4 20 x 3
. rods 3 dia 10 dia
Internal-strip % X Y 20 x 15
rods 14 dia 6-5 dia
Stranded flexible connections (bonds)
External, aluminium ; 428/-018
External, anaealed copper 416/-018
Internal, aluminium 221/-018
Internal annealed copper 248/-018

SECTION 2 DESIGN

201. GENERAI, CONSITDERATTONS
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