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ABSTRACT

Automatic Meter Reading (AMR) technology has been introduced to use for collecting
data from electronic energy meter by Provincial Electricity Authority (PEA) since 2007. According
to the PEA report, it is found that a lot of AMR energy meters were damaged due to lightning over
voltage. If the number of damaged meters from this cause can be reduced, it will help to save cost of
replacement.

This thesis presents a study of lightning over voltage problems in 22 kV medium voltage
distribution system and analyzes the damage causes of AMR Energy meter PEA. ATP-EMTP
program is used to determine the over voltage at the interested positions.

From the simulation results, it is found that the conducting path of lightning current,
which cause of the damage, occurs from the lightning discharge into the Overhead Ground Wire
(OHGW) at top pole nearby then passes through the grounding system loop back to the AMR
energy meter installation position. In conclusion, that if the lightning discharges near the meter
installation point or the magnitude of lightning current is increased, it will cause more damage to the
meter. Thus, it can expect that the defective cause might come from the voltage across grounding
point, where the meter is installed, is higher than withstand voltage rating of the varistors in the

meter around 12.78 kV or 3.55 times at the lightning current of 40 kA.

Keywords: Lightning over voltage, AMR energy meter, Defective Cause for AMR
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I(t) = ALt3 x e(-3) (2.2)
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MUNINTFIU IEC 60071-1 [13]

Class Low frequency Transient
Continuous Temporary Slow-front Fast-front Very-fast-front
Alf, ) T
f .'-..1 F o . \‘_.f'-_ |
Voltage or AN | o HII/L 4
over- | A IRl J[*' |
voltage N Te | o | “‘i.' W
shapes T~ 4t
—— - |
T; =100 ns
Range of _ MOHz«r= ) 03MHz < T, <
voltage or f—eﬁé] HH; ar 500 Hz 0us<T, = 01pus=<T,< 100 I"'.'IHZ1
over- 5000 us 20 ps
voltage T s3600s |0.02s<T = - - 30 kHz < T, <
shapes P 3600 s T2=20ms T2 <300 ps 300 kHz
1 ﬂ—”r- : RN S
i -—]'—rq— ! A ,I - i_'—-‘-h—'“'---
il f | A 0 | M I I il f
NI "'I"uli | -
TRYTRIRTRTR | | |
Standard VW U K t
voltage RS I [ SE -t :
shapes - : T2 - 7
f=50Hz 48Hz=r7= _ iy
or 60 Hz 62 Hz To=250us Ty=12us
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69 170-260
115 210-320
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230 350-420

3 1 a 4 [
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46 350-430 300-970




d' 1 a 4 9 [ . [
M1519N 2.6 MANIFUAUTFUD IV adLTIAY (Potential Transformers) (f19)

44
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Equipments EMTP Model Parameters

AAC 185 mm’ for phase conductor

LCC R of phase conductor=0.161 ohm/km
Line
(J Marti) Strand steel 35 mm’ for OHGW

R of OHGW =9.4 ohm/km Span 40 m [18]
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Equipments EMTP Model Parameters
Pole LineZT 1 105 ohm at pole height of 12 m [7]
Pin type Insulator C 100 pF (Unit) [5],[6]
Line-Line Capacitance 490 pF (VT)
Instrument Transformer C

310 pF (CT) [6],[17]

Grounding of Meter Pole

R=50hm,L=3.07uH

C =208.4 pF [16]

Grounding of Pole '-'E“"dﬁrl R=100ohm L =1.957uH
No.1-7 C =227 pF [16]
Lightning Arrester MOV 10 kA 24-26 kV [13]
Lightning Source Heilder 15, 20, 25, 30, 35, 40 kA 8/20uS [13]
22 kV Source AC3PH 17.96 kV 50 Hz [13]
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3197 .1 doyadieaivesdnan (ACC)

Nominal| Actual |No. &dia| Overall |Conductor| Breaking | Ampacity Cable Standard
Cross Cross of diameter | resistance| Strength in air weight Length
sectional| sectional wire at 20°C approx.
area area max.
sgmm | sg.mm | No./mm mm ohm/km kfg A kg/km m

16 15.89 7/1.70 5.1 1.802 290 110 44 3000/D
25 25.18 7/2.14 6.42 1/138 440 145 69 3000/D
35 34.91 7/2.52 7.56 0.82 585 180 96 3000/D
50 50..14 7/3.02 9.06 0.571 805 225 137 2500/D
50 49,97 19/1.83 9.15 0.5757 890 225 137 2500/D
70 68.98 19/2.14 10.75 0.4171 1205 270 190 2500/D
95 94.76 19/2.52 12.6 0.3036 1585 340 261 2500/D
120 121.21 19/2.85 14.25 0.2374 1980 390 333 2000/D
150 147.12 37225 15.75 0.196 2570 455 406 2000/D
185 184.54 37/2.52 17.64 0.1563 3085 550 509 2000/D
240 242.54 61/2.25 20.25 0.1192 4015 625 670 1500/D
300 304.24 61/2.52 22.68 0.095 4820 710 840 1500/D
400 389.14 61/2.85 25.65 0.0743 6025 855 1075 1000/D
500 506.04 61/3.25 29.25 0.0571 7695 990 1398 1000/D
625 626.2 91/2.96 32.56 0.0463 9694 1140 1735 500/D
800 802.08 91/3.35 36.85 0.0361 12055 1340 2222 500/D
1000 999.71 91/3.74 41.14 0.029 14845 1540 2796 500/D

16



H 1 a 4 o [] [
ﬂ151~1ﬁ V.2 ﬂTWﬁ"]llWl'E]iGU’E]\1’L’nEli%UUﬂWﬁLﬂﬂﬁ%@ﬁ%UUﬁWﬂﬁ\‘]

Parameter Structure Name © 311C00000000
Ri1 X1 RO X0 G B1 G0 BO
|Mo|CircuitName) CondType | Code Cond
O/ km | Ohm S km | Ohm £ km) Obm S km| wSTkm | uS/Tkm | uS/Tkm | uS/km
1| 31141M0 1208 3ED120A__S | 0.266855 | 0.423335 | 0.448670 1.638360 | 0.000000 | 3.374000 | 0.000000 | 1.560000
2| 31141M0 |1854 3ED185A__5 | 0.176351 | 0.409082 | 0.357149] 1.624350 | 0.000000 | 3.522000 | 0.000000 | 1.576000 el
3] 3N4IMO 2404 JED2404__5 | 0.135140 | 0.400071 | 0.315477 | 1615434 | 0.000000 | 3.624000 | 0.000000 | 1.590000
4 | M14IM0 18544 JED185AA_S|0.212027 | 0.409002 | 0304633 | 1623034 | 0.000000 | 3.516000 | 0.000000 | 1.601000 M
51 3INM4IMO M85A0ACSR | JED1BSACRS) 0177274 | 0.422422 | 0.359650] 1.637317 | 0.000000 | 3577000 | 0.000000 | 1.610000 ¢ o
6| 31141M0 [1BEPIC2S JED1BSPICS | 0.210658 | 0.414406 | 0.391355] 1.629687 | 0.000000 | 3.592000 | 0.000000 | 1.588000
7| 31141M0 |185PIC3S 3EMBSPICS | 0.210858 | 0.414406 | 0.391355| 1.529687 | 0.000000 | 3.637000 | 0.000000 | 1.597000
B | 31141M0 |1B53AC25 |3ED185SACS|0.210657 | 0.414406 | 0.390304 | 1.629925 | 0.000000 | 3.733000 | 0.000000 | 1.601000 _[too]
91 34IMO [1855AC35 | 3ENBSSACS | 0.210657 | 0.414406 | 0.390304 | 1.629925| 0.000000 | 3.769000 | 0.000000 | 1.608000
X - Y Coordinate
o J XA YA XB ¥B XC YC XG YG Sep |Ang|Cond
[Mo |Circuitham
mm mm mm mm mm mm mm mm cm  |deg
1] 31141M0 1150 10200 400 10200 -1150 | 10200 -90 11650 0 o1 Reference : mbly No. 824

6



d‘ A 9 = [ A o 1 ?:' = 4
M1319% V.3 ﬂmﬁi]‘]JGWINUlV\IV\Iﬁl’ENﬂ@uﬂi@l@w 100 YU 1UBDAITIHIUVDIUINDHELINUA

MY 0.3

AN AOUNIAMN
(Hz)  anuglihe) WuMSgaNay . o (S/m)
0.10 1.04E-10 0.73 46.98 1.92E-07
1 4.71E-11 0.60 21.28 7.08E-07
10 2.50E-11 0.43 11.31 2.70E-06
20 2.15E-11 0.38 9.69 4.06E-06
25 2.05E-11 0.36 9.25 4.63E-06
32 1.96E-11 0.34 8.85 5.29E-06
40 1.88E-11 0.32 8.49 6.03E-06
50 1.81E-11 0.30 8.17 6.87E-06
63 1.74E-11 0.28 7.87 7.83E-06
80 1.69E-11 0.26 7.62 8.90E-06
100 1.63E-11 0.25 7.38 1.01E-05
125 1.59E-11 0.23 7.17 1.16E-05
160 1.54E-11 0.21 6.98 1.32E-05
200 1.51E-11 0.20 6.81 1.51E-05
250 1.47E-11 0.19 6.65 1.73E-05
316 1.44E-11 0.17 6.51 1.99E-05
400 1.41E-11 0.16 637 2.29E-05
500 1.38E-11 0.15 6.25 2.65E-05
630 1.36E-11 0.14 6.14 3.08E-05
800 1.34E-11 0.13 6.04 3.55E-05
1,000 1.32E-11 0.13 5.94 4.13E-05
5,000 1.20E-11 0.08 5.43 1.28E-04
10,000 1.18E-11 0.07 5.32 2.15E-04
40,000 1.44E-11 0.06 6.50 8.68E-04
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;;ﬂHﬂun o FMFUTLULAMINUTIFY o0 1995
FLOTIENIINARN ﬂuuULaﬁﬁ SA1-015/21050 fasdaluvanuunnsgu
w  EWMTUTIUUTIMULLTIEY se-lle KV @ 1993
muﬁﬂﬁwuqvqﬂ Y ol flon 1fau ece ALun,
teifaannaae:gl iy exe AL,
ITHTIIMIAET L VAT 0%- 5% <o w.
nwlae 5°- 30° o ar.
w@mreu ol Tey on LuE1au g dateany
s n @UnA e Inyun 1uAeun $avun 4o X &o Tu.
n ﬂdﬁuﬁnmavLﬂﬁﬁﬂn1u§num:ﬁuﬁﬂw q ffu quuutawﬁ 141-015/080106,
Z93 12004 ‘ua: IBl-015/2008% (n3tUsznauiwefl 8201,8203 war 8221-3 )
¢ Fagilofuauaedn @MAUSTUURTMUNY ae KV quuuiaail SA1-015/21029
(nAsdssnouLaad 3201)
RECOMMENDATION 1 for 1-2 circuits distribution lines
span length see DWG, No.SA1-015/21050, having guy
according to standard construction.
2 for 11-22 kV 3 circuits distribution lines
maximum conductor size ; bare aluminium 185 mm2
aerial cable, aluminium 185 mm2
normal span length ¢ line angle 0°- 5% 40 m
line angle 50- 30o 20 m
all poles shall not be guyed except dead end pole, in
normal soil condition pole foundations are covered with
concrete size 80 x 80 cm.
3 depth of pole in various soil condition see DWG.
No.I41-015/080L06, Z93 12004 and 1B1-015/20089
4 material used as bayonet for 33 kV lines see DWG,
No.SA1-015/21029 (ASSEMBLY No.3201)
LU U N “*‘]NJ T .
heidimiu - Tt @mumﬂ N~
o Wed] -‘H P E Sumdiviuf 160, 22 |
: B L PR I
2 Tp—— fdm Tma%umﬂwni‘um#mummmu|—3fww (T S
somiiines e Mcﬁ“’" TU W—22,33 K wendam.
worwIunITel e =
1040 MANIUMARY | POLE STRUCTLRE FOR1-3 CROUTS INSTALLATION ““““I"H-SAW?*QM""-
—'“*‘%:h:;;:-; _ I1-22,33 kv SYSTEM uash_3_ antdrion 3 uwm
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FOR V.T. & C.T. SECONDARY,

_ 4T & CT. CASE AND METER CABINET

SWRADUA g
DETAIL
Aandnduti

+ 180
25 bt 130 +
T
40
i

4 25.000 e

SHUASIUANSROAINY
DETAIL OF EARTHING

i ﬂ‘iﬂ!'ﬂﬂﬁ"\ﬂﬁﬁﬁﬂﬂﬁﬂﬂﬂ?ﬁ 3,000 kVA R
IN CASE DEMAND LOAD IS LESS THAN 3,000 kVA \-4\..’1 Y

UHLLMANWMUN B M,
STEEL 6 mm THICKNESS
(m’-:ﬁ"m'mmﬁmh:ﬁu FanazN 1010200002 ) B
MAY BE MADE OF BRACE MAT.No. 1010200002
SRR
DETAIL
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FOR V.T & C.T. SECONDARY,

V.T. & C.T. CASE AND METER CABINET

NDAIRTEILTUULARA
mumasmuua'zmwuaanﬁu

FYR
n1s INKNFuniinne

PlAumawsy $41-015/34029
nnumﬁauuuu ............

mnmumun .............

wé'\mdmmm fEL)‘L

uﬁ'\mumimu

M ‘ B Y e -
fNSARAIIADS 3 INA 3 AW 22 kv Us=navdi. wa=iA) -
AMSURHAIANSOIIELN 1AUNIN 2,000 kVA

wwud
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INSTALLATION OF 22 V. 3-8, 3-W METER WITH V.T. & C.T.
FOR DEMAND LOAD OF CUSTOMER EXCEED 2,000 kvA

WWLTL 1809900, B uwu
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C B A SEE DETAIL
6 G Py Vo - 3
1
1 L ) ECEYas
150 i . 3 wLiaennA AaInTA
T AERIAL CABLE - AERIAL CABLE
5 - p 7L 1.
790 9G4 A4~ 8
1 s e =4 2 2 Gy-21
S00 1204 e \-\ N
1 s - AWR=LDBA
.ﬁ" _"a_ @ SE€ DETAL ©
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B D \v > 3 o : a
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kf v u v u TKU _J\@ 1
JUAR  A-A
1 1,700
PISTTTNTPTT NPT b T
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________ 21
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g% |l 9%
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S5 |h 5
2 hll'ad i
S a4yl s
N ~ § t; u;_. E - ; ~
' 'Ils" ':.\'gr > =
< as S
P ] COPY
ASfuN 1 AUTUMMAAIENTI 3,000 kVA 11 6,500 kVA
CASE DEMAND LOAD BETWEEN 3,000 kVA AND 6,500 kVA
nosASEIUSLLLNKA vt - Vdunuuuy $A1-015/34029
RS AR 9 TANNAU quaa Y T T TR
lv_l;auu Supphokid Bownreung BUUASIIUR 22, A, 2551
v
WA e ALY
"Jﬂ'Jrlj PN a ¥ oa : - an -a' - ;195
Fovvwwun, TN ﬂ"ﬁﬂﬁﬂim' -5 3 N 3 a7 22 kf Uﬁ.-ﬁD‘U’).'ﬂ. uazan. S, fdams
wwnnsnoa .. ™ AmSuRIUANARtOIAN FUNTY 2000 A | ynggndon. 130
BN .. < '
50a§7NN9 Uy | INSTALLATION OF 22 kV. 3-9, 3-W METER WITH V.T. & C.T.| wuuiaoh $A2-013/51007
WAERRIVAS=UULWAA £ . )
)y FOR DEMAND LOAD OF CUSTOMER EXCEED 2,000 KA | b0 5 onoani e 6 iy




101

nMSUS:nauLasd
ASSEMBLY NO. 2504 A

Ueydian
BILL OF MATERIAL , .
Andu SWRIUA i::g%u Qe
ITEM DESCRIPTION T T o] ¥t wo.

p [ tAnAounia 12 1 | 1 |1000010003
POLE, CONCRETE, 12 m LONG

. e e o

5 |Pau ags. Adu BwHe 100x100X2,500 WY, 4 | 5 | 1000110001
| CROSSARM, SPUN, PRESTRESSED CONCRETE, 100x100x2,500 mm e ]

5 [Py Aas. Ay @wmSuenuateany) 120x120x2,000 Y. 2 | 2 | 1000110003
" | CROSSARM, SPUN, PRESTRESSED CONCRETE (FOR DEADENDING), 120x120x2,000 mm
4 |WanussAunouaty 30x6x760 Wi

BRACE, FLAT, FOR CROSSARM, 30x6x760 mm

B 8 1010200001

5 | AnnRLT M 16x130 2. - 6 | & |1010110200
BOLT, MACHINE, M 16x130 mm o N
6 | Admnduq M 16x170 . 6 | & | 1010110201
| BOLT, MACHINE, M 16x170 mm o ]
7 AAAALT M 162200 WH. 2 1 11010110202
) BOLT, MACHINE, M_16x200 wm - — SS—
8 AAMNAYY M 16x250 WU 1 1 |iooriozosl |,
| BOLT. MACHING, M 16x2350 mem S U SO |
a AdnnALI M 16x300 M. 2 2- 1'{)1'011020¢ i
BOLT, MACHINE, M 16x300 mm B - ) )
10 AANNFLN M 16x400 UN. 1 2 11010110206
_.. J.BOLT. MACHINE, M 16x400 mm , - R I -
N i M 16x450 WY,

) 1 1 }1010110207 f
_BOLT, MACHINE, M 16x450 mm [SURRUT BURNEN R -

12 | #@mnApImRon M 16x450 NN,
] BOLT, DOUBLE ARMING, M 16x450 mm

13 | AAnARUIMINAN M 16x450 wa.
BOLT, DOUBLE ARMING, ROUND EYE, M 16x450 mm

14 | WNAAUNLUY 52x52x4.5 WM. § @18 AL Nan. 258
_| WASHER, SOUARE, FLAT, 52x52x4.5 mm, HOLE #18 mm, TIS 258

45 | ¥MSUNII M 16 DIN SB2
NUT EYE, M 16 OIN 582

4 4 11010120201

[ E— S & R

3 3 | 1010130001

48 | 49 } 1010180100}

3 3 | 7010180001

16 | ANMBLY WEognMIBLAINIRSY 22 K dAENNADINNS o | o 1033310109
| INSULATOR, LINE POST TYPE OR PIN POST TYPE, 22 kv, TYPE AS REQURED | ~ | = 1030010001 |

17 |anmsueau wan. 354 wuu n uy s2-1)
| INSULATOR, SUSPENSION TYPE, TiS 354, TYPE A (CLASS 52-1)

18 WHULMAN 40X6 NN, 817 180 HU. LRN:GANNSILAS BuR C

18 | 18 | 1030020000

N

8 8 -
| STEEL PLATE, 401:6 mm, 180 mm LONG . PUNCH HOLE ASDETAL C b ]
19 mﬂa-aumuunauhuomu BUTR @4 MU AIMWUIIBINABING * ™ 020200003
COVERED TIE WIRE, Al. 2 4 mm ; LENGTH AS REQUIRED m) m
N .
Lory
NDANASETUS= UULNNAA , . 1 v o - - [lumuiuy SA1-015/34029)
unnRssuaza ARl Ag ﬂﬂ’]ﬁ’)ﬂf']'l.lﬂ"lﬂ - nnumTLnuuuu
tidoy  Jofhakil. Benzeang |
sgmifn .................
Ans, I . L. - s - ‘
ﬁwmm.]‘h_/ ‘‘‘‘‘ msﬁmwfa?s 3 A 3 AW 22 W Usnauf wash i pey -
ué*nnarmsnaq N dwsmuwﬁinanamq‘lilﬂ U 2,000 kva WRSIAN. . m
fEvununseny... . : . ™
ﬁmgv\nﬁso'\mw INSTALLATION OF 22 KV, 3-8, 3-W METER WITH V.T. & C.T. | Wuuafl $42-013/51007

RE Nt

FOR DEMAND LOAD OF CUSTOMER EXCEED 2,000 kVA .

uwuﬁ, 3 20447 6.0
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f\’ﬁU‘%ﬂﬂUlRa‘ﬁ
ASSEMBLY No. 2004 A

e
BILL OF MATERIAL

ﬁqﬁuﬁ'] Swandue - g‘;g%“ Fanuan

ITEM DESCRIPTION T T AT No.

-

‘a ﬂﬁﬂ‘ﬂliﬂﬂﬂ‘)ﬂﬂﬂlﬂﬁﬂ ﬁuaﬂﬂﬂlﬁlﬂﬂi 22 k¥ 100 A (nsmmmunﬁnaa < 3,000 kvA)
: CUT-OQUT, FUSE, OPEN TYFE SINGLE INSULATOR, DROPOUT 22 kv, 100 A . 3 = | 1040010000
20 {IN CASE OEMAND LOAD < 3000 kVA) :

m’u’:zﬁma 25 kv, 200 A (nﬁmmmuntlma 3000 kVA 6500 kVA) - 3 § 1040039921

FPOWER FUSE 25 W, 200 A (IN CASE DEMAND LOAD 3,000 kvA-6,300 kva)

oy |AUANESSIRE 20-21 kv WED 24 kv, 5 kA 3 | 3 | 1040000000
R 5”39_?__’1'3555““ 20021 WV OR 24 KV, 5 KA . oo | ] 1940000003
5y | eo=amiuilanneuananans :hmuamuﬂmnaﬁ v Moyfuaas 1o
AwSunnsoumunudaud winuiufieos ' 1| 1 | 1080100007
ALUMINIUM METER CABINET, OUTDOOR, FOR 3-8 DEMAND METER OR TOU METER 1060100016
FOR AUTOMATIC METER READING (AMR) COMP. WITH METER PLATE SR
mmuaumaa Sfiadsan n30 Moy i mmaﬁ 3 L‘Nﬂ 3 a1 10 VAR 5 uen) a0 :
-3 fogiuens 3 i 3 @ 1o Lan s wout Amdunisanuruasdaluii 1|, [rosocoos0n
DEMAND METER, CUMULATIVE OR TOU METER, 3-PHASE, 3-WIRE, 110 V, 5 A OR 1060000512

METER TOU 3 PHASE 3 WERE 110 V 5 A FOR AUTOMATIC METER PEADING (AMR)

24 2.9 ‘m.'-llﬂﬂ 'lﬂuanm'ﬂi 22 000 ﬂoehﬂﬂ ﬂ'iElHﬂUﬂ‘m-lﬂﬂFN

2 2 } 1060020000
| TRANSFORMER. VOLTAGE, 1-@, OUTDOOR, 22,000-110 V, CQMPWITH MOUNTING ACCESS. | )

o5 | DA uonaans 22 kv SlgAuERINNS mauaunﬁrunam 5 | p |1060040006_
| TRANSFORMER, CURRENT, 22 kv, RATIO AS chumw _COMP. WITH MOUNTING ACCESS. | — | — [1060040011 |
LY “ u pIN
26 AOUINSAAITA DUNR 7x2.5 BN, (BULMIDIUATLAHLULENGS 5) 10 10 ™ 1020080402
| CONTROL CABLE, SIZE 7x2.5 m mm? (WIRE IN CONDUIT ACC. TO REF. DWG.5) | "m| "mi
27 Uargsunuanuasdmsuadaonna 6 | ¢ |1020260000 |
| PREFORMED DEADEND. FOR AERIAL CABLE L po20260004
L | WA AouluARaS adng Awsuanuaspinisy PUNGEIAINTS s | g [1020300102
| BOLT, MACHINE. CONNECTOR PARALLEL (GROOVE. Al ; SIZE AS RERQURED | 7 | = J1020300103
. u.

29 | AMWMANANGNY S0/7 AL, MON. 404 50" | 40" 1010100004
: STEEL STRANDED WIRE 50/7 mm?, TiS 404 B domem
- u M, .

30 |WidRannnA 22 W una 50 AL & "1 4 ¥ 1020050000

__ACABLE AERIAL, 22 kV, 50 mm? o m ]

31 Uunanu NG W 8 , 7 | 7 |1010230000

e CLAMP SINL’LE U BOLT "q 8 B —— - e e ——— P N . - T

. X .

32 |welaonm 22 w WA 50185 AN, 18118 ™ 10200500001

| CABLE AERIML, 22 kv, 50-185 mm? o pemlm

33 | MUMALURDNNNALSERY ButR 3/47 x 30 . 1M 620180003
| ELECTRICAL SPLICING TAPE, FOR H.T. _AERIAL CABLE, SIZE 3/4” x 30’ ~rollf  ralt

34 no PvC uBe oua ozoxz 500-4,000 UL, wsauaunﬁcuua 1 11080040002 |
J.CONDUIT, PVC RIGID, @ 20x2,500-4,000 mm, QQMFI WITH FIXING ACCESSORIES | mj ~m]1080040001
35 | WAnAY B0xB0X5 WU BT 2 N
ROD, GROUND, 60x60x5 mm, 2 m LONG

2 2 } 1010220002

COP

NDINIASTING=UULHAA \l ot L m : dunuiuy SA1=015/34029
NN IR EULAATTNURDA it ANg ﬂﬂqﬁ’)u&ﬁﬂ'\ﬂ nnumflauuuu......
m.nuu i Buuadaiuii. 22, nA, 255
Y

ﬁzq::q — - dureuind

_ ﬁ’muﬁuwm 4 : n"l'iilﬁﬂwfﬂig‘i 3 Ma 3 A 22’&\: Uﬁ_:nam.n. wasgd. . By -
wenuammsnaa. (o ﬁwwamunﬁnanamﬂﬂﬂ 1AuN97 2,000 kvA mn..,.,;;,m ..... -
ué’mﬂumam s

ﬁmm’m'm'wuwf‘ INSTALLATION OF 22 KV, 3-8, 3-W METER WiTH V.I. & C.I. | wuuazh $A2- 015/5100?
wasRawIs=utlwwn

FOR DEMAND LOAD OF CUSTOMER EXCEED 2,000 kVA

WHUN, 4 2093709, 6. LK
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nsusznauasfi
assEmBLY No, 2204 A
Unyian
BILL OF MATERIAL
finéus SWAABUA ' :?6"? Sanuani
ITEM DESCRIPTION T 11| MAT NO.
36 | ReUnAuIgdasdiuy suna 15-20 . 3| s -
SCREW, CHROME PLATE, SIZE 15-20 mm
37 |vulwrn W3 Ynwuon suova 19w 77 20 1™ 1™ 020180002
TAPE, ELECTRICAL, PYC PLASTIC OUTDOOR TYPE. ROLL SIZE 19 mm, 20 mm LONG | ol cof
35 | WRoAwAURUMANGULLLEaNRILAISOY | 4 -
EXOTHERMIC WELDING POINT BETWEEN GROUND WIRE AND GROUND ROD -
39 | MndaRadd AmSudinasueuanuaiy 6 | & | 1030140011
CLEVIS. THIMBLE, FOR PREFORMED DEADEND

1.

AMEFARaUULNY

SUGGESTION OF FUSE

1% . 13 ‘.v ) ‘_ 4
gauuzvlunsldiaauanninas fad -
' BUNARIAA MFOAIRY TRASWARIURI NIRRT SA2-015/50008 (NMSUS-NOVIATH 3105 8)

2. \’l'\ﬂ&:ﬁ;lﬂuﬂuﬁu;lﬁﬂﬁuﬁﬂﬂ'l'l 6,500 kA NaFaldnAlaadas w3 tﬂﬁﬁuuﬁlmu:ﬁ wia

LINK AND POWER FUSE UNIT APPLICATION,

1.

2.
OR DISCONNECTING

RATE Of FUSE LINK OR FUSE UNIT SEE DETAIL IN DWG. No. SA2=015/50008 (ASSEMBLY No. 3105 B)

If DEMAND LOAD OF CUSTOMER IS MORE THAN 6,500 kVA, IT MAY BE APPLIED RECLOSER OR SECTIONALIZER

SWITCH.

WUNR : Tunsciflufinwnaiiid afladnldasessanouunila

NOTE : IN CASE OF NO POWER FUSE, DISCONNECTING SWITCH CAN BE PERMITED.
s ra - <
LOrY
NBIWAS SIS UL 1 v - By SA1-015/34029
FHAeRss AR UR0R A% ﬂﬂ"}ﬁ’]ﬂﬂuﬂﬁﬂ nnunﬁamw ............
B -7#&*4 3""'“'7 Buwaiadun 22 WA, 2551
'.‘ﬁ'm"‘ """""""" urm.n.mrﬁ .............
Hnns.. ¥ . ¢ - - -
NSARRIIADS 3 INA 3 AW 22 kv US=Naui.hi. ua:E.n. fEwd _
mwummun .......... o T . T
H3WIBNNSNOL . P‘ \ ﬂ"““““”"‘*a"”’a‘“‘!\aﬂ U7 2,000 kA UWSEN. ez
umu'wmsmu ..... §
soauﬁﬁnﬁﬁﬁ'\auuu INSTALLATION OF 22 kv, 3-8, 3-W METER WITH V.T. & C.T. | Wuuashi SA2-015/51007
FOR DEMAND LOAD OF CUSTOMER EXCEED 2,000 kVA WY 5 5099 B
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;EJ]J!.!.Ui_Iﬂ]‘E'Fr]'E] ainu
Typel Type2 Type3d Typed Types Typeb Type? TypeB
0.1694 0.1142 0.0880 0.0883 0.0745 0.0954 | 0.0636 0.0676
;EJ]J!.!.Ui_Iﬂ]‘E'Fr]'E] ainu
Typed Typel10 Typell Typel2 | Typeld Typel4 Typels [ Typelf
0.0450 0.0528 0.0496 0.1447 0.1572 0.0209 0.1447 0.1642
2m Im Im 1m 4m
4m 2m 2m 4m
A, &
N W ¢ =

¢ —
1 DJ suuwun 2

suuuun 3

siuwuin 11

4

|
C[EQS Sectiona
5m

A

&

-
E]

l// A I

A~

L

A

\
A A I
B

5

4 m

4m

sUuuvi 13

Cross Section a

=

A
Bl

A

_ Sand Earth

s Ground Wire

¢ >
0.3m

siuvun 12

4m 4m
R N +
¢ R j S|
2m Dﬁ D
2m d‘ 2m d‘ d‘
suuuun 4 suuuvi 5 suuuu 6
m im m Bm Bm
¢ 3 oo 5 ot
L siluwun 7 L siuuun 8
11m 1m 12m 8m 8m
& J'( i - ; S : - <5
= =
[H gduwun o T i 10
20 20
"m "m :\\f/%]:
= — 7 e 7 7
A -
. i ~ 3
ﬂ@HL‘HWlﬂi]";i“’iﬂl%ﬂiﬁ:"ﬂj”lﬁl&?l‘l!ﬁ'iﬁﬂ.llﬂu \
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e — A

g - A T
: ‘ l—ﬂ CrosgSection a
i m////////////g////////////H-m F 7z ri

2m | w v
i Cross Section a
2.5m
siuuun 14 siuuun 15

2m 2m

Fan)
o

// |
T 0.5m
siuuun 16 ' suuuui 17
L T o = 4:’5 T 1 5 a =
gﬂuuum‘zﬂa mManiszansmsanad | 133V0IMA NN HIMUIUTNZUDIAY
= ] by dli [] T -=:. &
GEGLT VDIAA MUY wamnuaanihyiaeh 10 Toviu
iln 1 ung 0.381 0-34
1 0.169 35-79
2 0.114 80-114
3 0.088 115-147
5 0.075 148-174
11 0.050 175-262
14 0.021 263-622
I o = ar > [
HINEHE : A1AUETHNIUUD IS ‘Iﬂﬂ1Elﬁ‘l!'ilgllﬂﬁﬁl‘l!ﬁ’lilt]ﬂﬂ‘Iﬂl‘l!'—']f'}& (+£30%)
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EPCOS

Leaded varistors

StandarD series

Construction

B Round varistor element, leaded
B Coating: epoxy resin, flame-retardant to UL 94 V-0
B Terminals: tinned copper wire

Features

B Wide operating voltage range 11 ... 1100 Vgys
B High surge current ratings up to 8 kA

B No derating up to 85 °C ambient temperature
B PSpice models

Approvals

uL

CSA (all types =K115)

SEV

VDE

CECC

CQC S05/07 (K11 ... K460), S10/S14 (K11 ... K&80), S20 (K11 ... K1100)
IEC

Delivery mode

® Bulk (standard), taped versions on reel or in Ammo pack upon request.

m Forfurther details refer to chapter “Taping, packaging and lead configuration” for leaded varistors.
Options

S10* types with lead spacing 5.0 mm and S20* types with lead spacing 7.5 mm are also available
on request.

General technical data

Climatic category to IEC 60068-1 40/85/56

Operating temperature to CECC 42 000 -40 ...+ 85 °C
Storage temperature —40 ... +125 °C
Electric strength to CECC 42 000 >2.5 kVams
Insulation resistance to CECC 42 000 =10 MQ
Response time <25 ns
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EPCOS

Leaded varistors

Maximum ratings (T, = 85 °C)

StandarD series

109

Ordering code Type Vems Voe Irnax Wiax Prax
(untaped) (8/20 us) | (2 ms)
SIOV- Vv Y A J W
B7220550271K101 S05K275 275 350 400 8.6 0.10
B7220750271K101 S07K275 275 350 1200 21.0 0.25
B72210S0271K101 S10K275 275 350 2500 43.0 0.40
B7221450271K101 S14K275 275 350 4500 71.0 0.60
B7222080271K101 S20K275 275 350 8000 151.0 1.00
B7220550301K101 S05K300 300 385 400 9.6 0.10
B72207S0301K101 S07K300 300 385 1200 23.0 0.25
B72210S0301K101 S10K300 300 385 2500 47.0 0.40
B72214S0301K101 S14K300 300 385 4500 76.0 0.60
B72220S0301K101 S20K300 300 385 8000 173.0 1.00
B72210S0321K101 S10K320 320 420 2500 50.0 0.40
B72214S0321K101 S14K320 320 420 4500 84.0 0.60
B7222050321K101 S20K320 320 420 8000 184.0 1.00
B72205S0381K101 S05K385 385 505 400 13.0 0.10
B72207S0381K101 S07K385 385 505 1200 28.0 0.25
B72210S0381K101 S10K385 385 505 2500 40.0 0.40
B72214S0381K101 S14K385 385 505 4500 80.0 0.60
B72220S0381K101 S20K385 385 505 8000 150.0 1.00
B7220550421K101 S05K420 420 560 400 14.0 0.10
B7220750421K101 S07K420 420 560 1200 32.0 0.25
B72210S0421K101 S10K420 420 560 2500 45.0 0.40
B7221450421K101 S14K420 420 560 4500 90.0 0.60
B7222050421K101 S20K420 420 560 8000 175.0 1.00
B7220550441K101 S05K440 440 585 400 16.0 0.10
B72207S0441K101 S07K440 440 585 1200 34.0 0.25
B72210S0441K101 S10K440 440 585 2500 47.0 0.40
B7221450441K101 S14K440 440 585 4500 95.0 0.60
B7222050441K101 S20K440 440 585 8000 185.0 1.00
B7220550461K101 S05K460 460 615 400 18.0 0.10
B72207S0461K101 S07K460 460 615 1200 36.0 0.25
B72210S0461K101 S10K460 460 615 2500 50.0 0.40
B72214S0461K101 S14K460 460 615 4500 100.0 0.60
B7222050461K101 S20K460 460 615 8000 195.0 1.00
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Leaded varistors

StandarD series

Characteristics (T, =25 °C)

Ordering code Vy AV, Ve, max [ Ciyp
(1 mA) (1 mA) (ic) (1 kHz)
Vv % v A pF
B7220550271K101 430 +10 710 5.0 50
B72207S0271K101 430 +10 710 10.0 95
B72210S0271K101 430 +10 710 25.0 195
B72214S50271K101 430 +10 710 50.0 320
B72220S0271K101 430 +10 710 100.0 630
B72205S0301K101 470 +10 775 5.0 45
B72207S0301K101 470 +10 775 10.0 90
B72210S0301K101 470 +10 775 25.0 180
B72214S0301K101 470 +10 775 50.0 300
B72220S0301K101 470 +10 775 100.0 580
B72210S0321K101 510 +10 840 25.0 170
B7221450321K101 510 +10 840 50.0 280
B72220S0321K101 510 +10 840 100.0 540
B72205S50381K101 620 +10 1025 5.0 40
B72207S0381K101 620 +10 1025 10.0 75
B72210S0381K101 620 +10 1025 25.0 150
B72214S0381K101 620 +10 1025 50.0 240
B72220S0381K101 620 +10 1025 100.0 450
B7220550421K101 680 +10 1120 5.0 35
B72207S0421K101 680 +10 1120 10.0 65
B72210S0421K101 680 +10 1120 25.0 135
B72214S0421K101 680 +10 1120 50.0 220
B72220S0421K101 680 +10 1120 100.0 420
B7220550441K101 715 +10 1180 5.0 32
B7220750441K101 715 +10 1180 10.0 60
B72210S0441K101 715 +10 1180 25.0 125
B72214S0441K101 715 +10 1180 50.0 210
B7222050441K101 715 +10 1180 100.0 400
B72205S0461K101 750 +10 1240 5.0 30
B7220750461K101 750 +10 1240 10.0 55
B72210S0461K101 750 +10 1240 25.0 120
B72214S0461K101 750 +10 1240 50.0 200
B7222050461K101 750 +10 1240 100.0 380
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Leaded varistors
StandarD series

I

v/i characteristics

for worst-case

varistor tolerances

{

Leakage current
VARQ459-T

A
B

v =f (i) — for explanation of the characteristics refer

Protection level

to “General technical information”, 1.6.3
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Abstract

This paper presents a study of lightning over voltage problems
in 22kV medium voltage distribution system and analyzes the damage
causes of AMR Energy meter of Provincial Electricity Authority (PEA).
EMTP-ATP program is used to determine the overvoltage at the
interested positions. As the results of the simulation, it is found that the
conducting path of lightning current, which cause of the damage, occurs
from the lightning discharge into the Overhead Ground wire (OHGW)
at top pole nearby then passes through the grounding system loop back
to the AMR Energy meter installation position. Also 1t can conclude
that 1f the lightning discharge area near the meter installation point or
the magnitude of lightning current increase, it will cause more damage
to the meter. Thus, it can expect that the defective cause might come
from the voltage across grounding point, where the meter is installed, is
higher than withstand voltage rating of the varistors in the meter around

12.78 kV or 3.55 times at the lightning current of 40 kA.

Keywords: Lightning Over voltage, AMR Energy meter
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Pole LineZT 1 101 ohm at pole height of 12 m. [4]
Pin type
C 100 pF (unit) [5]
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Abstract

This paper presents a study of switching transient voltage on
the 115 kV XLPE submarine cable with three conductors size of
3x185 m.mz, 9.266 km. long from Laem Ngob Coast to Koh Chang in
Trat province of Thailand. It is very necessary to analyze the impact of
the switching transient voltage to the submarine cable in order to
evaluate the over voltage withstand of the designed submarine cable in
the system. The EMTP-ATP program is used for simulation the
switching transient situations that are divided into two cases: 1) The

switching transient voltage from closing circuit 2) The switching

v 1
msilszpAmnsmsiaanssy lvlih a5sh 34 (EECON-34)
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transient voltage from short circuits. As the simulation results of both
cases, it 15 shown that case of the double line to ground fault and unable
to clear fault before reclosing the circuit breaker provides the maximum
switching transient voltage at 175 kV. Then the Short-Duration Power-
Frequency Withstand Voltage (SDW) is calculated in accordance with
IEC 60071-1. It is found that the designed cable can safely use and

undamaged.

Keywords : Switching Transient, Submarine Cable,

Short-Duration Power-Frequency Withstand Voltage
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