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Identification and modeling of the power transmission line icing based on
dynamic data of tension and angle
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Abstract: Power transmission line icing has harmful effects to the safety and stability of power grids, so monitoring the
icing process is very important for power grids system operation. At present, the icing process mechanical model based on
dynamic data of tension and angle has some errors when it is actually applied in monitoring system. According to this
problem, this paper proposes an icing monitoring model of strain tower with multiple input and single output. It uses
dynamic tension and angle data as the input, and the equivalent icing thickness as output. In order to identify the final
model and calculate conveniently, the traditional system identification method is used by Matlab System Identification
Toolbox. Simulation results show that the final icing model is able to estimate the icing thickness accurately in the field
condition and provides a novel method for monitoring the power transmission line.
This work is supported by National Natural Science Foundation of China (No. 61364024).
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Fig. 1 Power transmission line structure and its

icing force analysis
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Fig. 2 System identification steps
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Fig. 3 Black box identification model of power

transmission line icing
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Fig. 6 Comparison between models and measured data
4 iR

AR T AT gk by i, R R
GEHRRRT VRN i v e B B DK R A T R A
HHNHEBT FER F Matlab REEHFN T HAE, AU
faptb T HRRIEAE, T HAR e T HRRRE R, IR
N i BUEZ S ACE EE| WS 8 2 2P S NI PP
N, SRR VKR E i R 22 N Bt i ok B
ORI, B A2 AT LS 0, 45 RE W
AR SR L IIAT P P e 78 DK ) 27 3 i s DI 7Y
FEINAER, FFESERR VG R Lk
ORI T — Ao ) R
Sk
(1] Bk, PR, sk, 55, vF A5 R 3 A i e i bt

M [ S PG AL (D], ) RGO S, 2013,

41(15): 59-67.

DUAN Tao, LUO Yi, SHI Lin, et al. A real-time fault

probability evaluation model of transmission line

considering meteorological factors[J]. Power System

Protection and Control, 2013, 41(15): 59-67.

(2] SRAK, hn, L GE UKRKFESRM TETAR
SHOELAERINC F W AT SEPEVERE VA, W R SR
P51l 2013, 41(22): 51-56.

ZHANG Dongfei, MA Rui, LU Haiwei, et al. A method

of evaluating the distribution system reliability under

freezing disaster weather based on the continuity of



SRR, 55

SB35 U X B 2 B DRI R UL A

- 61 -

(3]

(4]

(5]

(6]

(7]

(8]

[9]

meteorological parameters[J]. Power System Protection
and Control, 2013, 41(22): 51-56.

FEW], AR, MR, SE. B LRER AT VKA Ze
REE N IMIFFEER[T]. 5 s HIAE, 2013, 49(6): 48-56.
WANG Liming, LI Haidong, MEI Hongwei, et al. Review
of on-line monitoring system of ice coating on transmission
lines[J]. High Voltage Apparatus, 2013, 49(6): 48-56.
SR, R, SN, GE AR T s KV E N
%E)fﬁsz[J]. LR RR, 2003, 30(1): 6-9.

YUAN Jihe, JIANG Xinliang, YI Hui, et al. The present
study on conductor icing of transmission lines[J]. High
Voltage Engineering, 2003, 30(1): 6-9.

AR, WS, Ak9n, S 5 S RUKDR SR H L 72

UKk AR ST M R AR I L, 2015,
43(10): 79-84.
ZHU Bin, PAN Lingling, ZOU Yang, et al. Fault

probability calculation of transmission line considering
ice melting factors[J]. Power System Protection and
Control, 2015, 43(15): 79-84.

ZHOU C, LIU Y B. Analytical model of high-voltage
transmission line subjected to the downburst wind with
rainfall[J]. Advances in Mechanical Engineering, 2015,
7(3): 1-5.

T T, ViR, VES. FE T LXK 2k £
P R AE 23 A7 5 BN BT S (0], B0 RGOk 51
%1, 2015, 43(23): 111-116.

HUANG Xiaoning, XU Rui, XU Jiahao. Analysis of the
characteristics for on-line monitoring data and research of
the forecast model of the line icing in southern mountain
area[J]. Power System Protection and Control, 2015, 43(23):
111-116.

POCA, MRRER, VU4, B TAFEESE M) ) AR
LR UKL I AR ST S I R OR I S,
2012, 40(24): 71-75.

HUANG Wentao, TAI Nengling, FAN Chunju. Study on
icing monitoring system of different tower overhead
transmission lines based on mechanics measurements[J].
Power System Protection and Control, 2012, 40(24): 71-75.
WL Tl AR AT ) A H 2k A K TN - A
IORFAD]. P FPE K, 2013.

CHANG Heng. Prediction and experimental study on ice
thickness of overhead transmission line based on dynamic
tension and angle[D]. Chongqing: Chongqing University,
2013.

(10]

(11]

(12]

(13]

[14]

FU Ping, FARZANEH M. Simulation of the ice accretion
process on a transmission line cable with differential
twisting[J]. Canadian Journal of Civil Engineering, 2007,
34(2): 147-155.

VORI, VPR, RERSE, 55 SEBIKIIE S
BUKTEL MM RG] B RS E 3k, 2007, 31(14):
89-101.

HUANG Xinbo, SUN Qindong, CHENG Ronggui, et al.
Mechanical analysis transmission line conductor icing
and application of on-line monitoring system[J]. Automation
of Electric Power Systems, 2007, 31(14): 89-101.
XUJEH, ZRHhL, (T, 55 Matlab RGEHHN T HATE
A5 e T R AR U R R i N T [0]. AR,
2014(6): 77-80.

LIU Zhaotian, LI Jingjing, HE Xu, et al. Application of
Matlab system identification Toolbox to identification
and modeling of the coal flotation process[J]. Coal
Preparation Technology, 2014(6): 77-80.

g, sKIESE, Rearde, 5 LA MATLAB
RGN T HABA YOI PRI 24 (A
IRBIERR) , 2013, 31(4): 527-530.

CHEN Lanfeng, ZHANG Yaqin, CHENG Liying, et al.
Model identification of data based MATLAB system
identification[J]. Journal of Shenyang Normal University
(Natural Science), 2013, 31(4): 527-530.

FrERE, HIRIS, ¥y, 5. 3L T Matlab REUTHHA T
HAM RG], Fe 1T A3k, 2006, 25(10): 88-90.
QI Xiaohui, TIAN Qingmin, DONG Hairui, et al. System
modeling based on system identification toolbox in
Matlab[J]. Exploitation and Application of Software,
2006, 25(10): 88-90.

gt HEA: 2015-06-26;

{&E HHF: 2015-12-19

1EEEN:

RANE (1991-), 5, ERMRAE, HFARF @A ERT

FEHoH, AEIZFAIE; E-mail: 470568141@qq.com

ik (1956-), %, #4%, AR, AT @A

& Az 54 #; E-mail: xIshi@ynu.edu.cn

o 2

F %%(1976—), B, HE, al3dR, AT AT
G AW, TRE L %Y AR . E-mail: lipeng@

ynu.edu.cn

(¥ &)



