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Research of Ice Shedding Jump Characteristics of Transmission Lines
with Lager Span and High Elevation under Non-uniform Accreted Ice

YAN Xianglong, GUO Yujun, HUANG Guizao, ZHANG Xueqin, WU Guangning
(School of Electrical Engineering, Southwest Jiaotong University, Chengdu 610031, Sichuan, China)

Abstract ;:Ice shedding on transmission conductors in ice areas can reduce the insulation gap, which may trigger a flashover
trip and threaten the safe operation of lines. At present, the research on ice shedding jump characteristics of conductor under
non-uniform accreted ice based on finite element method is insufficient, so the calculation model of continuous three-span
transmission line with quad bundle conductor is established by the finite element method. The effects of non-uniform accreted
ice and uniform accreted ice on ice shedding jump characteristics of the conductor are studied, and the dynamic characteristics of
transmission line conductors with non-uniform accreted ice after ice shedding under different parameters such as the span
length, elevation difference and ice thickness are analyzed, and the existing empirical formula is improved. The results show
that the maximum ice shedding jump height is closely related to non-uniform accreted ice, the ice shedding jump height of the
conductor under non-uniform accreted ice may be larger than that under uniform accreted ice, and the position of the maximum jump
height of transmission line conductors after ice shedding may not be at the mid-point of the span, more likely to cause flashover and
trip accident. Therefore, the proposed ice shedding characteristics of conductor under non-uniform accreted ice have important
engineering value for the insulation design of transmission line in heavy ice areas.

Key words: transmission line; non-uniform accreted ice; ice shedding; jump height

MY, 288 A A A 28 DI S5 U 3 S O 45 6 1
0 51 F IR, ok TSR/ KT K R BEZE 3 | th 36
B b R R 2 5 R A K S R I 4

R KT — R RAE B AR AR, SRR K AT AE I ok I
REZ USRI e S PR ARG, AT L 90% L I
We s/ FTIK o F R 2RI, FIERAUE RO RS i T RO MR 2 TR IS5



FEVKUA SRR |8 22 50 R A5 IR 3% 5 | A A 9 1) AN S A
SRR, B TR R R R s 5]k
PRSI UK, 2011 4F 1 H, B M U) 4 s 2
F] 500 kV Ml e 4 ML 4Bk w5, Kl
I L UK X R B 1) 22 G A T, iR T T R A Hh 4
I UK BRER ) 1 Rtk SR

[ N Ah 2 0 vk e e vk Bk Rt P e T
JIZ RIS SCHR 9 ] B S H 78 vk RN vk i v 2
BB R AR AT AL ST, SCHER [ 10 ] 7E P B
A S 3 AT L A T R AR 0 8 rh 38 far A5
BUK, SCER[ 1] TAR RIS 2 h TR S
LRI VK B BRI 45 L AR R O v | I B R AR B
PRKIRI X FL IS IE T J7 92 19 TE B 1, A i R 2 865 1
URBRERAF ST SR T TR . TR 121 F R R Ay
SR e Rk Jpsg e b RS IA S
Rk 2 5%, SCER[ 1318 T = F i B2 2R 4L
G BN S5 LR B A AL AR 35 5 16 vk Bk R e 1 e K
FOIEA—ETE KR b i, SCHR[ 14 ) A BRIT
T ERT A S VKR B UK 5 0 30 03 e B R4 T T 2
WFSE, T4 T TR KB VKB BR e B 9 TR B8 2K
DL R 38 2 s S B vk, BV IR UK 3R A 7 —
RYPIBET A0 A, B BT R e R B 3 A 3
VK, TR A BR I 7 4 57 2k 6 6 vk Bk R AR AR | 4
o A B 0 G R 25 248 i VP A L AR (1 15 40 7 VKO
3 SRS | 2 | 78 VKRR B 45 DR 28 ) K Bk R
PRSI, 56 TR 150 B vk S 2o B0 vk o0 T 45
T T EUA UK kR 28 56 20 A T itk

1 PR GFELARICER

1.1 ARTER

RH 3 SIS U o 2R EAE NI X, S
LAVS R LGI-400/35 , 24Nk 1 s, B T4
FLZK B PP 1 78 T e e B v Bk R 1) S g AR /N1
JIT AT AT PR TS A 222 i i H AT D 4 5 e AT
FROCRIRIA & G2k 421 of | R] e FH 2k Je 45 gL Rl
FROE, A 1 s, Hod s R EOR I R RBRZ RN
REZRAZ R4 1 2R AR, 7 Abaqus 1 /FHr AT LA
1 1 2 [T 1 R R TR B %, 4T
KHL0.5 m ] LA S oc il Stk 2Rk 7 i B A

IR I RESE | HL %8 8 AR 41 5 s (1] o o o R 3
HE R R RITHE AT, BT A 1 J AL
A, SIS R L 2h A R AL 3 A
Bl H R, DISTDIIE oK Bk R Gk R v i 1 7 AN [ A ]
(A BLAL 33

£ 1 LGJ-400/35 SEWIESH

SLAYEMIR S/mm?  FLEAE D/mm PR E/GPa
425.24 26.82 65
LmiEp, /(kg-m™")  WIEATKS Fo/kN TR 1
1.349 26.673 0.3
NP SsI Doy S AT R I G (LTINS S
AREE BIRGHER E o3 IRIME BRI K Bk R 1) i
C AR YIRS 235 ) T 26 B vk Bk BR 3 ) ek
{EHOXH S 2 5 pK i 275 — S WA (R (I K Bk R v ) 52
M AR /N S BESCRR [ 18], SR FH i A1 BHLJE A 7Y | B
JEHLIUE 2%,

B itEER
1.2 BkEETRIERL
ML FRZ B KB VR TN, Sk B AT
(RS- iIE ¥ €A I R R Suy
T ERCR SR FH BSOS 526 1) B 7 ok e A 0 7
vkt LR RS RS RE E T LE (1)

.

p = =p, tp, (1)

KLfp, MFEANKERE kg/m’ 50, HFLE
MK EER,N/m;p, N T LA K,
kg/m’ 5w, HRLEANKEHIKER,N/m;A H7
LR AL, m’ g M E ST

h TR SR AR AT VK B TR 5 4 B
200 /NBE 3 i 1 A B ) B vk 3 A AR A 44 50 7
OB, B KINE 2(a) Frs, BIRY N 8 vk s i
FHTRL, BT X0 % AN I R 32 S M 3 2 i (X BB T
PRI A AR A1 8 vk 07 2 an &l 2(b) FTE 2 (e)
JiR, Heh /N s R R B VKR, R34
BUKRSFLMKEN L, 5HEN D, NS4S
T VK B B K B m, RIS M AT R N



m; :pi(:equni(bni, +D)I, (2)

M = 2{ m; (3)
X om, A @ BEP LRI B KR, kg b, A5 i B
FAMBIVKIEIL ,mm 1, R BER R IRE  msp,,
WKL  kg/m*; D R FLEAR, m; M LA
BT kg N N L5 B
N T HS S BEURANAR X 2 B 0K i vk sl 7 s
PEEIZE S R Pl S — AR 07 i, iR RS
BLVKIR AR R ST BLUK A5 1 A5 A 1) 28 0K B
FAIR), St 3R ¥ 508 UOE 30T R4 A B 3 0k 8
AR E K (4) TR AR VOE SR B KR
b,

) 4M
D +p- L D
b, = ; (4)
A b, A SRR RIS mm L 28 K

g’mo

SN

(a) BI5)E VK

RN

(b) RAYFEL AR S Bk

(e) RimZELR AR 518 vk
B2 S&BX

1.3 BEvkEH il

SR B DR AN SE Ao SO R 3 ok
SEHUBE VIS R A FROTARAEL I I 0 AR S 2k B4 15
I )

w, +w,

:w1+w2(l—,u) (5)
s g, M AR 5 % I DK RS A A5 S8BT o e

gi‘,

w R LR R BKR 2 2R K s o Rt i
& g, BIA]SEBL S AR50 2 VK%
1.4 HERPIEHIE

R T U I R B A Y TE A, R AR A
LRI RO ZE SR AT IR, FURIZR M A4 R 283 m
387 m 247 m 213 m 1309 m, K 253504 5 m,
16 m28 m 16 m 18 m, FLEHAEN 19.6 mm, H
P R 0.85 ke/m, B FLN 227.6 mm®, 1% [
FEEA 91 800 MPa, 43 IlFJE ELRIZE A 1.49 kg/m
2.98 kg/m 4.47 kg/m 5.96 kg/m A[E) 7 yKa i T A
VRKIRE: , HAS R M vk Bk BR i B, BB 4h SCRik [ 20]
W FHA BROT 5 480 T AR R, 9 e vkt i, 45 31 3L
S KM KBRER R B B BB 2, SR 5 A 2
B g SR LA R SCHR [ 20 ] B CH iR A7 0T B, 45 SR A & 3
JioR o ATLATE ), B R M i ik B8R v B i 2 I8 K K
Y30, BOE AL A R A e 4 R
RIRER T% ., X 0] fig 2 K R A R oo A &
LR JE 5 5L PR 2 1 B JE LU AR AE — 22 1 25 5%
FE

20

N —=— FURL MRG0
—o— AR L R0
—a— RS

T T T T T
0 1 2 3 4 5 6
HUKEAT/ (kg + m™)

B3 HERBKBRMEERE
BERE KBRS B

2 ARSI UKL KBk ER A

2.1 BSL&BKBEREERNBRENX

AW P A% SLR A1 UK, B vk Bk Bk
Je R BE r SR 5 A Bk BB v B e R, o SR
KIBEVKBRER = B2 . 24 7% IR 1 &) 55 vk i), 7 UK R i
FERYINFEAE 22 52, ORI, S M ik R i K i AN —
SETERSIE L, teAh, BT 2 RN b 2k i I A7 A
255, S M vk Bk BR T B T 26 5 b 2 1) 4 2 )
Bt 2 I T, 5 286 118 5 K v Bk B8R v B S e AY



PN IR B85 5 ) A T

X, 7 ) B HUBE DR S 2 T R A5 A B0 i R
UKBIRER 2 B8 | A4 1t oA Bk R 2 B il 4, A1) 4 iR
PRI AT LB U W6 KRS AN [ 37 5 A e i vk R R
e B AR B, Herh 2RI vk kR v i R (L
FRAERS NI 8 58 SR P, , FE3R 7R O B UK B R =
JEE fe AR A B (B S O B ) 5 R A LA

L L 1 Ly
0 125 250 375 500 ©

F4EF /m
B4 BRkBKESENENTE
22 BEBRKBREKSE

FF 1A PR TR Y K 7 vk RN vRAS L ik
Xof i FEL 2 6 I A Bk BB v BE AT AT, R TR R 2
KAYREZE %, AR5 1 77 90 T £ T v iR ok o,
X5 R 3 R4 PU 2 Sk | KRS 7 T4 kY, 4
BR3P AE A E vk 5 3518
UKT  BRE R HUUAS 31) 5 4 i K vk Bk B vy 3 5 4% e
SHRZ IR R  SECA IR 52 KRR Sk
OEIN ) AR

1) R4 Y 5 )

SR FH - PR 3R 4 ol A i, T 9 S RS ) AR B
5124 400 m 600 m 800 m 1000 m A 528 fi K i vk
B BR g BE AR . S — R FNER AR R A
100 m, G 22, VKRN 100% , WA [E) R4 B ) B
RIE KRR S an il 5 s, Hod SRR EE T S
L WLE5K 7143514 30.42 kN . 29.89 kN .29.70 kN,
29.62 kN,

T L5 (a) W] D0 B 6 0% 9 34, e R ot ok ik
PR e 2 LA s N B KB VKRR & FE S
IS VK YIARIC , B A B A0, AR Y S UK
X e R Bk R 5 BEE 1) i e s 2, B 5 (b) 1]
U e A A B R v B2 B 25 % P 1% 388 m 2P 184 K5 0
/N FERSEESA 600 m e A UK B BR 5 2 A B B K
{8, AR5 5078 v e M vk Bk 8K i T %) 52 o) A o A

JIN B e A R Tt v B BRG vo JBE F S A  ;
& RYEE P3G R, K A e K vk B 5 B A A7 3
)RS R U T 0, RS R 1000 m i, & AR i K vk
BER = AL E P, M 0.26,

P__=0.50
16
P,_=0.55
144 P_=0.50
c ma
i 3
o, ] P, =0.52
1 P__=0.50
®
% 10
P,_=0.52
8
P_=051
6 P__=0.50
400 600 800 1000
F4 86/ m
(a) RE4FRL S
5] P, =047
26 P_=0.50
249 P =050
3
@229 P_=0.50
1E P =032
X
S
18 P_=0.69
16 Pmizo.zs
14 P,_=075
400 600 800 1000
F486/m

(b) KLk
B 5 AY4EER KBk Bk ER B B HO B4

2) R ZE R

BLT 3 Ry 2R B AR (RS EEN 100 m—
600 m—100 m) , >R FHBAL PR 38 45 o A8 i v A 5
KRB 22435128 50 m 100 m 150 m 200 m | S§:£&
(1) fpe R v BRI 2 2 ) AR FE A R TRl R 22 F 4%
e R VK B BR R A 1E] 6 Fif /i, Herp S8 19400 1R 7k
ik J1k 29.89 kN,

Il 6 (a) A4S, 0T R A B4R 1, 1 22 0 o K
I8 VK Ok B e R 114 5 M AR X A0 A S8 A1 B VKR B
K VKB IBR o B 5 38 ) B VK B e AR vk B AR e
FHZEFEARDRERGAE 38% 2247, I 6(b) A Fe KBt
VKRR 5 3 B 2 v 2 1O 1 R I s/ 0N | R 340 50 78 vkoxt
e R VKB ER e B (A S M R

3) B VKR BE 5

kT k2SR KXo e R P B BRR o
FRISEIR AR JI 3 R4 U 43 4 £k AR 7R (R4 HE R 100 m—
600 m—100 m) , R 2R B T0 5 25, K 224 1Y
15 22 4200m , SR LR R AR i AR Bk | 43 i A UK R



P =051 P, =051

Pmnx:() - 5 2

P, =052

P_=0.62 P_=0.62 P_=0.62 P_=0.64

max max max max

5‘0 12)0 1;0 2‘00
i %/m
(a) RIGFEZ R

285 Puy 046

O 518K
P =046 ;
V B 2B Y
28.04
P_=0.50 P 046
E 275 204y
i P_ =050
2
o
1% 27.0 P_=0.50
26.54
P_=0.50
50 100 150 200
HZ/m

(b) KmZsi
Blo BSENRKMBKBKSENME

P,_=052

- s I

144 P_=0.61
12 P_=0.50
=
f— 10
g P__=0.50

P__=0.49
64 P_=050
P, =049
1 P =050
13 18 23 28
H UKJELSE /mm
(a) REUFRL K
v AR AK =

35+ O #5153k P 044

30 P__=0.50

25 p =047
£ it
1%20' P, =050
i e
K1s P, =046
" Tt

’ l;ﬁz/KEEt‘Q/IIUjS B

(b) Kz

B 7 BKEENEXEKBRKSERNNE
0 13 mm 18 mm .23 mm .28 mm I} S52 15 K
UKBRER = B2 R A DL . AN [e) BT VKSR BE T 2 4k e Rt
DRBRER = EUNIE] 7 i, ARl oK X R R 00 iR

3K J143 51k 56.72 kN 42.70 kN 32.74 kN .26.84 kN,

i 7 T4 Bl UK R A3, fe R vk Bk
SR i B AR T TG O, ELAR Y5 vk R I e K vk
B BR 1m0 By 28R T 34 50 B VKT 1) 5 R o oK BBk R v
B XF ARSI vKT R e 25 2 %, B A vk ik
PR B R A B A ER IR R, 2R AR
VKT W B KB VK Bk R 15 1 45 5 5| kTN 4% i
PR S B T AR rh A T 2R B A B B, 7 25 1 T R R 1Y
I UKAARSL

3 e\t

HEATAT 0TI 5 2 F K Bk B v B P Xk i i it
PEALFTRE B4R . D58 80 TAR 4l S 30 FE (A UL 25
RAT T RGEIFF I T I ALK B R = B i 2855
Ko PR K R RLRLSE FAE AR s X
DR 22 55 8 A TR 25 70 A I F I DAt
3.1 ZWANIRESH

SRRV ERY /N W SR T S S S/
P2V R AT IR B AT A R

H= (2 -1/1000) Af (6)
K H PRV ER = B, ms L AR, m;
Af R FE N VKET G RS Z 25 m,
SCHR[ 14 ] X520 (6) #EAT T ik, A
H = 1.82AfF (7)

DL b A5 2035 0 X34 R 100 -5 2 06 K Bk B v
(H AT 2 AR50 78 v I vk Bk R = B ) 2
IR S DLAR S5 A UK S 2 I vk Bk R 1) A8 BR T4t R AR
AR XA 22 5 N A TR 25 A, LA A R
a8 Frs

= H=(2-//1000)Af
07 | o H-1.8241 /
B L
50
—‘ -
- 0N
e -
40
Z'E - /
mmn® . rJ
304
- oo
o®
@®
7 /
000®

T T T T T T T T
3.0 35 4.0 45 50 5:5: 6.0 6.5

Af/m

E8 X(6).X(7) SHEARMAIRE
FIAT 8 FTAT, Hh T i P T AR T 2 2K



(IR ZETT IR 55% LA 1, SCHR[ 14 ] #2250 20 28
TRZEFE 35% AT, b v ) ol 4 B 1AL TR BT FH 1Y)
YN SR =
3.2 ZWNsUEt
1 T 3R SR 25 A3 503 vk e R i
VKRER = s, Ry i — R A R A Xz ik
RET7, B AR 2178 vk i 22 506 Hb 4 138 24 it
M5 2.2 50 M nl 45, ARS8 203 VK 1 8 K
VKRR o B BU Y5 50 7 UK 9 i KB vk Bk BB g O
Ko P, wTLUE AR (6) ol AR 518 vk
i) 2550 SR R 1, a0 (8) PR, SR, 3
FARS S VKT A1 K Bk R 45 5 R FH e /s — Tk it
A A3 2t E A = (9) Bk,
H =p(2 - 1/1000) Af (8)
H=1.6(2 -1/1000)Af (9)
EFXTRYEE 600 m, 7 UK R fie K AH 5 ok
13 mm .18 mm 23 mm 28 mm A4 & KM oKk Bk R 5 i
THASE AT 5 1 A R 22 08T, Qi 9 B,
A LA KA R 2216 9% LA, AR 150 vk o i ™
AT, 20 (9) EAA A 6 A0 T sk, B, KA
R 22 i R R I & A AR Y AT VKIS T et
[ EABAFTINGE ST, W B Rt 5%

O KE A IEs R

O H=(2-/1000)Af
A H=182Af

v H=1.6(2-1/1000)Af

6 %%
vl

Af/m>
B9 XS KBEERS E

4 4 ik

TR A FRICTTIE RS T AR 1B UK R
J UK BRI, 4 BT 1 RSB R 25 BT KR AR S
X B R K BAER: e ) 52 M) WL, 5 TR AR AU 25
PSSOk ¥ CAES { GPOESE F/ Wi X T
it HEgemT .

1) % HE 5B 0K, AR STBE DK S A2 Ji vk B BR
Ja PR R R BRER o TR, HL A Rt vk Bk IR

o0 P AR BT REATERRE PR A 5 5 R N 28
W, TRERHIN % R AR SRR I v BRER 152

2) KAPHHEL s e A AR 2 ST 8 K, fie R vk Bk
R P S AR S ST BTV DA OC , B R A3, Al
SSIRE ¥ OO RS FNY ST ATN Y A AUGE I AN
FEL R AR AR Y ST OKIN | BEFE RSB A3 R, e A
R DI BB fr JE P 02 55 T 1) R L 0 ¥R RS 5

3) a8 B DK Bk R i 22 0 o S g T AR B
kiR AER O F/ASW i X G B Y AL /N
10 BRI 227 S S L O E P R RV L) | 22

S ik

[1] PXR, 5 SALHEBEREPP [ M]A. hEH
71 At ,2002.

[2] T8 BRL R MA B i i 2k i 548 S 20 1 1D P A
WFFEHLRL T ] s A, 2005,31(10)  14-17.

[3]  ZU5RD6 R F) 0, 55 i 2 S BT vk iy [ P 4b
WFFTER T] . B HL R B AR ,2004,30( 1) :6-9.

(4] ERZAR BKIRE, 2R 8 e He i P 4 K 28 vk 30 S5 L3
SR T] . E L EF AR ;2008 ,34(11) :2495-2497.

[5] MR, DE, T8 5 Hm LI kE S R H 4
Mr[J]. A J7,2005,38( 1) :27-30.

[6] MCCLURE G, LAPOINTE M. Modeling the structural
dynamic response of overhead transmission lines[ J].
Computers and Structures,2003,81(8) ;825-834.

(7] MBESCUS, SRR, BRI 4. 25 B vk XURR & 7R HH Y S e 5
LMok sk 1) SRS o Hr [ 1] e i R HOR 2022,
48(3) :1052-1059.

[8] HUANG Guizao, YAN Bo,GUO Yujun, et al. Experimental
study on dynamic response characteristics of isolated-
span transmission lines after ice-shedding [ J ]. High
Voltage ,2022; 1-14.

[9] MORGAN V T,SWIFT D A. Jump height of overhead line
conductors after the sudden release of ice loads [ J].
Proceedings of the Institution of Electrical Engineers,
2010,111(10) ;1736-1746.

[10] BREE, 594, EREW], 5 AT K 3 2 It vk Bk BR AR 14 BF

FT[T]. P E E AL TR ,2009,29(28) ; 115-121.

[11] HUANG Guizao, YAN Bo, WEN Nan, et al. Study on

jump height of transmission lines after ice-shedding by

reduced-scale modeling test [ J ]. Cold Regions Science

and Technology,2019;165.
(F#%30 M)



[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

and machine learning [ J ]. Cold Regions Science and
Technology ,2020,173:103031.

KU BE/NR, X U | 45 % i Hh, 2 B8 4 )
R 0 30T XU BE A [0 ] L ) R G AR S
2018,46(9) :86-93.

B RE/IMR 250, G5 LT BP A 2R I 45 1 il 2k
B BESWUE )] B RGP S, 2017,
45(19) :154-161.

DURHE, BT, 2P, T GA-BP M M4 5
T B i LK R Bl TV T Uk (). 5 T R U
2021,37(4) :1-7.

P IT RCURSE , S/ 0Nai. v i el e R UK K Bl oK LB
UKEEARLEIR ] M 2 AR 2020, 22(4) 126-32.
T HNT, SOEURE, A R TR A s Hi e 4 B B UK | il
UK BRVKEARBEFE LR AR [T o 1 R 54,
2020,48(18) : 178-187.

RN, AR 1 ) R G R W T B Rl vk 7 2 [T
Bl 54k, 2013(5) :275.

BN, RSO, B, AE. T R I R AR I oKk
MEZER [J]. B R G 50, 2010,38(24)
231-235.

FHARIEC, ke o, 54T, 45 W i R T 2R 48 vk e W T &4
RIS T] B RGP 541 ,2009,37(12)
99-105.

[507 BXEE Oy, 2 25 (I | 45 2R 6 58 B U il K B R 25
W] W) RGP 58H1,2011,39(14) :148-154.
BPERL, B F W BT KA TR AR R R 1] A
SR (R FHEEARRR ) ,2013,9(5) :268-270.
TLFEHF. i F 2 B 70 3 0 T A vk e B i T S 4R i
FE[D]. M MK, 2019.
[0S ST IR 2 S I i 8 € 5 N OR 1 WSS A
MRG58, 2010, 38(21) : 57-62.
B R, 2R, VIR, S MR K SRR B ER
T RS ET[T]. hEFR. S5 AL
T2 5EHI%ET], 2013,43(4) ; 500-510.
AT, KR, BRI, S5 R i ] B X R o\ g 2
SRS B [T W R R, 2017 (1)
123-125.
WFy, REAE, P A5, MR G d R 2 A b ]
Wi B BT LA M (0], AL ), 2017,
15(4) : 298-304.
EEET

A W(1987), 8 , L, ZR AN HRF @A ER
RARE % ;

X W(1978), 8 W HEZAZBR AL AT @
A, ) By SR R

AEE(1969), 5 , L HIBRBSHE IR, R H
Sy, B B B R (We#s H #7:2022-07-20)

[51]

[52]

(53]

[54]

[55]

[56]

(L% 6m)

[12]

[13]

[14]

[15]

[16]

[17]

(18]

BICI MR 2R i S R S B vk Y 4
TR T] 83 5 ehili | 2010,29(9) . 47-50.
TR, W R, A G 2R AR Y AT B vk
HLAMMALT]. & d EH R, 2018,44(8)
2442-2449.

YAN Bo, CHEN Kequan, GUO Yueming, et al.Numerical
simulation study on jump height of iced transmission
lines after ice shedding[ J].IEEE Transactions on Power
Delivery,2013,28( 1) :216-225.

KB A= . HL ) TR e ik e R B T T ML e
rh [ H ) s A, 2003.

PRI s U5, AR, 45 B 4 2R e I vk Bk R 30
M 434 [ )] 4R 3l TR 2412, 2010,23 (1) :86-93.
HUANG Guizao, YAN Bo, LIU Jiagiong, et al. Experi-
mental study on torsional behavior of twin bundle
conductor lines[ J].IEEE Transactions on Power Delivery,
2020,35(3) :1423-1431.

ROSHAN F M,MCCLURE G.Numerical modeling of the

dynamic response of ice-shedding on electric transmission

lines[ J]. Atmospheric Research,1998,46:1-11.
[19] MORGAN V T, SWIFT D A.Jump height of overhead-
line conductors after the sudden release of ice loads[J].
Procecdings of the Institution of Electrical Engineers,
1964,111(10) :1736—1746.
[20] KOLLAR L E, FARZANEH M. Modeling sudden ice
shedding from conductor bundles[ J].IEEE Transactions
on Power Delivery,2013,28(2) :604-611.
EE BT
E@a(1996), B, ML AE R & A i d &%
LSRR B ) bk
FA49(1989) , F £, Bl , IR T A ZH B EL
WG R;
FHI(1993), B, L, BN, AR F 6 h b
KRB DA T
KAFE(1979), %, ¥ L, Sk, AR T A SEEL
WG R;
EIT(1969), 8 4 HE ARSI aAZFELES L
BHAR,
(W75 B #9:2022-08-29)



	202206011
	20220601
	2022060102

