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Error Comparison Among Three On-line Monitoring Methods of
Conductor Sag of Overhead Transmission Line

WANG Kongsen*?, SUN Xuri®, SHENG Gehao', XU Wenfeng?,

LIU Yadong', JIANG Xiuchen*
(1. Department of Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240,China; 2. State Grid Materials
Company, Beijing 100120, China; 3. State Grid Electric Power Company,
Shandong Province Liaocheng Power Supply Company, Shangdong 252000, China)

Abstract: Conductor sag of a transmission line is an important parameter for evaluating the safety of the
transmission line, and it is also one of the key parameters in on-line monitoring and dynamic expansion of
capacity of the transmission line. For real-time control of transmission line’s operation, on-line monitoring
of conductor sag has attracted great attention in the world, consequently, several mature monitoring
methods have been presented. According to the applications, the authors analyze and compare three on-line
monitoring methods of conductor sag in terms of their monitoring accuracy. Three methods use conductor
temperature sensor, tension sensor, and tilt angle sensor, respectively, to monitor the conductor sag. The
results show that if the accuracy of the sensors is high enough, three methods can all meet the
requirement of engineering with the errors below 4%, of which the monitoring method with tension sensor
gets the smallest error of 1%.
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Fig. 1 The stress of overhead transmission lines under
wind deviation
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Tab. 1 Line parameters of 220 kV

LTS LGJ-400/35
S EHAE D/mm 26.820
Hp K L F R mi(kg - m) 1.349
FLERIE A S/mm? 425.200
ZEE T REE/(N-mm?) 65 000
Ik AL l(°CY) 20.5x10°
WEDNZE BEA BE fkm 18.993
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Tab. 2 Installation horizontal stress of each section

sk Be Wk AR AR KR T/

sk Km ®Em Hm  HEm (N-mm?d)
12%5-23%5 3810 0.0 372 0.6725 57.80
23%5-27% 1625 56.0 438 06765 5741
395-45% 1955 -33.0 460 06830 56.87
455-54%5 3079 -125 359 06715 57.90
54 5-67%5 4907 1225 452 0.6805 57.07
67 5-76% 3617 720 530 06995 5554
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Tab. 4 The relationship between conductor temperature measurement error and sag error of No.67-No.68 span

IR 2273524 5,10 .15 C

J A R SR ] W C W m-s?)  KUE/e)  IREEm

IR AH AT 1R 221%
2010-08-13 T15:00:00 40.1 4.476 65 2.60 1.140 2.271 3.393
2010-06-25 T18:00:00 35.1 3.017 160 2.58 1.163 2.317 3.461
2009-07-15 T10:00:00 30.7 3.302 142 2.55 1.184 2.358 3.523
2010-06-23 T08:00:00 25.0 1.358 109 2,51 1.212 2414 3.606
2010-05-19 T04:00:00 20.0 1.830 97 2.48 1.238 2.465 3.682
2009-04-04 T14:00:00 15.0 4.434 84 2.45 1.264 2.517 3.760
2010-10-22 T08:00:00 10.0 1.462 46 2.42 1.292 2.572 3.842
2010-03-27 T15:00:00 5.0 2.601 120 2.39 1.320 2.629 3.926
2009-11-23 T04:30:00 0.0 2.538 70 2.36 1.349 2.688 4.014
2009-11-09 T16:00:00 -5.0 5.232 195 2.33 1.380 2.748 4.104
2009-11-11 T07:00:00 -10.0 1.031 48 2.29 1.412 2.812 4.199
2009-12-18 T08:00:00 -15.0 2.108 141 2.26 1.445 2.877 4.297
2010-01-04 T07:00:00 -19.5 0.143 130 2.23 1.476 2.939 4.389
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Tab. 5 The relationship between conductor temperature measurement error and sag error of No.68-No.69 span

Qe =l ==Y
A MR RA ] Hﬁfg/ M/m-s?)  AEE)  RERm MR Z571 5.10.15 G

IRFEAH AT 1 22/%
2010-08-13 T15:00:00 40.1 4.476 65 4591 1.121 1.834 2.531
2010-06-25 T18:00:00 35.1 3.017 160 45.39 1.144 1.874 2.589
2009-07-15 T10:00:00 30.7 3.302 142 44.93 1.164 1.910 2.640
2010-06-23 T08:00:00 25.0 1.358 109 44.33 1.191 1.959 2.710
2010-05-19 T04:00:00 20.0 1.830 97 43.79 1.216 2.003 2774
2009-04-04 T14:00:00 15.0 4.434 84 43.26 1.241 2.049 2.840
2010-10-22 T08:00:00 10.0 1.462 46 42.72 1.268 2.097 2.908
2010-03-27 T15:00:00 5.0 2.601 120 42.17 1.295 2.146 2.979
2009-11-23 T04:30:00 0.0 2.538 70 41.62 1.324 2.198 3.053
2009-11-09 T16:00:00 -5.0 5.232 195 41.07 1.353 2.250 3.128
2009-11-11 T07:00:00 -10.0 1.031 48 40.50 1.384 2.306 3.208
2009-12-18 T08:00:00 -15.0 2.108 141 39.94 1.416 2.364 3.290
2010-01-04 T07:00:00 -19.5 0.143 130 39.42 1.446 2.417 3.367
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Tab. 6 The relationship between calculated tension and measured tension

TRREZ S0 5,10 15 C

iR R AR 8] BREEIREEC SEIEK N THESKIING EE/m T 2 N
2010-08-13 T15:00:00 40.1 22 394 22 273 2.60 250 493 729
2010-06-25 T18:00:00 35.1 22 640 22 528 2.58 258 500 751
2009-07-15 T10:00:00 30.7 22 859 22 762 2.55 266 523 772
2010-06-23 T08:00:00 25.0 23172 23 075 2,51 276 542 801
2010-05-19 T04:00:00 20.0 23 464 23 360 2.48 285 560 827
2009-04-04 T14:00:00 15.0 23 756 23 657 2.45 294 579 855
2010-10-22 T08:00:00 10.0 24 047 23 959 2.42 305 599 884
2010-03-27 T15:00:00 5.0 24 344 24 274 2.39 315 620 914
2009-11-23 T04:30:00 0.0 24 666 24 601 2.36 327 642 947
2009-11-09 T16:00:00 -5.0 24 992 24 940 2.33 339 665 981
2009-11-11 T07:00:00 -10.0 25 329 25 291 2.29 351 690 1017
2009-12-18 T08:00:00 -15.0 25 682 25 655 2.26 365 716 1054
2010-01-04 T07:00:00 -19.5 25999 25 995 2.23 377 740 1090
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Tab. 7 The relationship between tension measurement error and sag error of No.67-N0.68 span

KRR 22 53 5

IR RER AR ] FREEIR B/ C S 5K SN IR/ 100 250 500 N HLTEART 522/%
2010-08-13 T15:00:00 40.1 22 394 2.60 0.464 1.151 2.276
2010-06-25 T18:00:00 35.1 22 640 2.58 0.459 1.139 2.252
2009-07-15 T10:00:00 30.7 22 859 255 0.454 1.128 2.230
2010-06-23 T08:00:00 25.0 23172 251 0.449 1.113 2.202
2010-05-19 T04:00:00 20.0 23 464 248 0.443 1.101 2.178
2009-04-04 T14:00:00 15.0 23 756 245 0.438 1.088 2.152
2010-10-22 T08:00:00 10.0 24 047 242 0.433 1.075 2.127
2010-03-27 T15:00:00 5.0 24 344 2.39 0.428 1.062 2.102
2009-11-23 T04:30:00 0.0 24 666 2.36 0.422 1.049 2.076
2009-11-09 T16:00:00 -5.0 24 992 2.33 0.417 1.036 2.049
2009-11-11 T07:00:00 -10.0 25 329 2.29 0.411 1.022 2.024
2009-12-18 T08:00:00 -15.0 25 682 2.26 0.406 1.009 1.997
2010-01-04 T07:00:00 -19.5 25 999 2.23 0.401 0.996 1.973
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Tab. 8 The relationship between tension measurement error and sag error of No0.68-N0.69 span

KRR 2E 53 5

IR RR AR ] FREEIR B/ C S 5K SN JRE/m 100 250 500 N HLTEHXT 522/%
2010-08-13 T15:00:00 40.1 22 394 46.33 0.469 1.164 2.300
2010-06-25 T18:00:00 35.1 22 640 45.78 0.463 1.150 2.273
2009-07-15 T10:00:00 30.7 22 859 45.32 0.458 1.138 2.249
2010-06-23 T08:00:00 25.0 23172 44.67 0.452 1.121 2.217
2010-05-19 T04:00:00 20.0 23 464 44.07 0.445 1.106 2.187
2009-04-04 T14:00:00 15.0 23 756 43.50 0.439 1.091 2.158
2010-10-22 T08:00:00 10.0 24 047 42.94 0.434 1.077 2.130
2010-03-27 T15:00:00 5.0 24 344 42.39 0.428 1.063 2.103
2009-11-23 T04:30:00 0.0 24 666 41.80 0.422 1.048 2.073
2009-11-09 T16:00:00 -5.0 24 992 41.23 0.416 1.033 2.044
2009-11-11 T07:00:00 -10.0 25 329 40.65 0.410 1.018 2.015
2009-12-18 T08:00:00 -15.0 25 682 40.06 0.404 1.003 1.986
2010-01-04 T07:00:00 -19.5 25 999 39.54 0.398 0.990 1.960
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Tab. 9 The relationship between tilt angle measurement error and sag error of No.67-No0.68 span

iR AR ] PRSEIREECC K (s

JRLIEL)

IR 2243 34 0.05° 0

fF1(°) IRHE/m

0.10°9RHEAHXT 1R 72 /%
2010-08-13 T15:00:00 40.1 4.476 65 3.05 2.63 1.566 3.133
2010-06-25 :T18:00:00 35.1 3.017 160 3.01 2.60 1.584 3.168
2009-07-15 T10:00:00 30.7 3.302 142 2.98 2.57 1.600 3.200
2010-06-23 T08:00:00 25.0 1.358 109 2.94 2.54 1.622 3.244
2010-05-19 T04:00:00 20.0 1.830 97 2.90 2.51 1.641 3.283
2009-04-04 T14:00:00 15.0 4.434 84 2.86 2.47 1.662 3.323
2010-10-22 T08:00:00 10.0 1.462 46 2.82 2.44 1.683 3.365
2010-03-27 T15:00:00 5.0 2.601 120 2.79 2.41 1.704 3.409
2009-11-23 T04:30:00 0.0 2.538 70 2.75 2.38 1.727 3.454
2009-11-09 T16:00:00 -5.0 5.232 195 2.71 2.35 1.750 3.500
2009-11-11 T07:00:00 -10.0 1.031 48 2.67 2.32 1.774 3.548
2009-12-18 T08:00:00 -15.0 2.108 141 2.63 2.28 1.799 3.598
2010-01-04 T07:00:00 -19.5 0.143 130 2.60 2.26 1.822 3.645
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Tab. 10 The relationship between tilt angle measurement error and sag error of No.68-N0.69 span

A IRR 2243 314 0.05° 0

JEAGEEREN ] HEOREEC RE/(m-s?) RUap/(©) B fa1(°) JRAE/m 0. 10T MR 52/%
2010-08-13 T15:00:00 40.1 4.476 65 12.75 4591 0.393 0.786
2010-06-25 T18:00:00 35.1 3.017 160 12.60 45.39 0.397 0.794
2009-07-15 T10:00:00 30.7 3.302 142 12.47 44.93 0.400 0.801
2010-06-23 T08:00:00 25.0 1.358 109 12.30 44.33 0.405 0.811
2010-05-19 T04:00:00 20.0 1.830 97 12.15 43.79 0.410 0.820
2009-04-04 T14:00:00 15.0 4.434 84 12.00 43.26 0.414 0.829
2010-10-22 T08:00:00 10.0 1.462 46 11.84 42.72 0.419 0.839
2010-03-27 T15:00:00 5.0 2.601 120 11.69 42.17 0.424 0.848
2009-11-23 T04:30:00 0.0 2.538 70 11.53 41.62 0.429 0.859
2009-11-09 T16:00:00 -5.0 5.232 195 11.37 41.07 0.435 0.869
2009-11-11 T07:00:00 -10.0 1.031 48 11.21 40.50 0.440 0.880
2009-12-18 T08:00:00 -15.0 2.108 141 11.05 39.94 0.446 0.892
2010-01-04 T07:00:00 -19.5 0.143 130 10.90 39.42 0.451 0.903
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