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Abstract: The lightning impulse 50% breakdown voltage (Us,) of the insulators used on the traditional iron cross-arm is
relatively low, which leads to lightning breakage of the insulated conductor. Therefore, the composite insulated cross-arm,
with good insulation performance, high strength, and light weight, has received significant attention and can help to improve
the lightning resistance level of distribution network. In order to further study the lightning protection performance of the
composite insulated cross-arm, lightning impulse flashover tests were conducted at different altitudes to obtain the U, and
volt-second characteristic curves of the 10 kV composite insulated cross-arm. On the basis of the tests, a lightning strike
simulation model of 10 kV lines was established by using the ATP-EMTP software to calculate the lightning resistance level
of the composite insulated cross-arm. The results show that at an altitude of 22 m, the positive and negative polarities of U,
of the composite insulated cross-arm are 415.43 kV and 589.14 kV, respectively, while those of the pin insulator are 151.05
kV and 200.77 kV, respectively. At an altitude of 2 100 m, the lightning resistance level of the composite insulated cross-arm
decreases by about 20%, but it is still much higher than that of the pin insulator. Therefore, the composite insulated cross-
arm shows excellent lightning protection performance and has broad application prospects.
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Fig.1 Photographs of the pin insulator and the

composite insulated cross-arm
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Tab.1 Parameters of the pin insulator and the

composite insulated cross-arm
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Fig.2 Layout diagram of the pin insulator and the

insulated composite cross-arm

10 kV & & 48 2 1 48 1 A0 B on = W 2(b) i
NI E A GG RS A G T b, R
1.5 m, SRS RIERER GG —in, 8
B AGREI 5 — i .

TEARIETT R i R b, o T AR FD 45 1 i 00 ) ) B
ERK, AR &MNSEER, SH R R — €%
7o A SCR) IR RE e S 06 o AR P R R K
1B R, R AR T il skl 58 B 78 X8 1) U, R AR
I GB/T 16927.1—2011 K H g ¥4 56 K s 12
IE B AR AE RS N R A
1.3 U, iR

Usy,, X 36 K #5 GB/T 16927.1—2011"f1 GB/T
16927.2—2013 i & 1R 56 77 V5047, T T8 ZE Ay
U, K56 715

AR A DA 056 0 T4t K 1 U, » K FH T B
AT RS, B A v R Hh R T B 0 S
W R AR IR 3% A A ik R AR TN 4%, TR KGR
6 oL TR PR A 3%, 5 AN RAEIN S , B AR o R T
3% TCIRINZE LR R AR R KA TR
SKRHL Us > tHE A XX CO PR

1 n
Uso%:;zilei (D
KOO U i 00 AR s n A 0050 1 =

KA
RIS AR e 22 (o) # HR (2D T 5

a=/nllzj(a—ugz (2)
2 H: U S i Ui I0 F R A s U, T80 H FL T 11
SRS ME s n A BARE 1) L
90% I SZ A HL L U, R GO,
Upy= U, - 132 (3)
X H: U, N 90% i 52 48 26 i Ik, B K 52 46 2%
10% o A PR P AL B P 5 Z 3R 7 0 FH A A 22, %o
T, Z=0.03 Uy, o
14 RIFFMHIRE
R R IR IS TE U, RIS R AT . &
P o ER R AR A ot 2 2 4 R A [ 7 38 T A D £
B FEL el R e 7 R R AT R A T U
PR E R AL  FBOHR R A A I T B W AR I T
F, H P Bk 5 I 21 BT R o O R AR R R
Ak, JCFE R SR L S e KB
FRFPHRFPE IG5 V58 M Usy, B B I35 37 T 5
JE 28 /0 A8 o R R AR 5 UG AR S R ZE IN 4. it
45 VR DR 2% B4 P T, MR 4 DR 48 T 1) A9 AN [ 30 BBE e e,
JEAR o DA A8 5 S IR 48 5 T 5 200 A A S T80 H HEL S
18, 33 R IR 1 2 B g AR D it 5
ARG LIS R U, F 3 1, A8 S 0K (Y 7
YR, TN PR R 6 R T 2 2 T . AT S AR VRN % It
] 3 A0SR 26, 20 K 10 AR RD R o il 2
B

2 ARPERMEIR I e Y B R ROR B
Tab.2 Voltage and times applied for the volt-second

characteristic test
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Tab.4 Fitting results of volt-second characteristic curves
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Fig.3 Comparison of volt-second characteristics

curves of samples
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Tab.5 Test results of the composite insulated

cross-arm at different altitudes
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Fig.4 Comparison of negative volt-second characteristic

curves of the composite cross-arm at different altitudes
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Tab.6  Conductor parameters of 10 kV overhead lines
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Fig.5 Wiring structures of the towers with the iron cross-arm

and the composite insulated cross-arm
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Tab.7 Direct lightning resistance level
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Tab.8 Induced lightning resistance level
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Tab.9 Lightning resistance levels of the composite insulated

cross-arm at different altitudes
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