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Abstract

Chongqing Power Grid undertakes the important task of ultra-high voltage “West-to-East Power
Transmission”. The area is divided into important transmission channels such as Fufeng, Jinsu DC
and 500 kV Zhanglong and Zhangchang. It is located in the high altitude area of Chepan Mountain
in Wulong. It is a region with extreme weather in winter and has always been a key area for winter.
Due to the complex terrain surrounding Chonggqing, the inspection work is very difficult. There-
fore, it is necessary to accurately predict the thickness of the line ice and evaluate the failure
probability by combining online monitoring devices and micro-meteorological technologies. Ac-
cording to the micro-meteorological monitoring device, the optimal combination automatic analy-
sis and optimization is used to establish a multi-parameter fusion transmission line ice load cal-
culation model. The transmission line risk assessment is carried out by calculating the load and
clearance safety margins, and finally the inversion of an actual case in Chongqing is carried out to
verify the feasibility and effectiveness of the method. The method described in this paper helps the
operator to check the running status of the transmission line in time to prevent line faults caused
by the wire icing and the clearance safety margin being too small.

Keywords

Transmission Line, Ice, Sag, Risk Warning

ETZSUmM SR EZER KB KERMR
B2 IR B T

ARF', FXF2, Fur', FHR°, K & REH, HEAT
VR BT L A EI R S AR, R

XESIH: FXE, FXE, FOT, WY, BRE, RER, ST, T 2 SEmE I L IS B UK KT R
PR TREZ[)]. B RE R, 2019, 9(6): 236-243. DOI: 10.12677/5g.2019.96026


http://www.hanspub.org/journal/sg
https://doi.org/10.12677/sg.2019.96026
https://doi.org/10.12677/sg.2019.96026
http://www.hanspub.org

FXE 4%

CERAEE R A R AR, IR
SERRF S LRYR, R

Email: cquimm@foxmail.com

Wk HEA: 20194F11H6H; B 20194E11H21H; &AHEA: 20194E11H28H

G2

HRAEMABEERFRE “THRRE” NEEES, BRILETEE, SHFERAMS00TRKE. K
FERENREEE, MCREER URERBX, BEFRERIERXE, —ARELHERXR,
HERR AR E SR, CRTAETTEE HRSSELZBURENHIREOR, HEHTNLERE
KR EMPPRRBBR R+ B ER . ZORBEMIZBNEE, RARMAE s, ik, &L
TEZ22BRE MR R R BIKEMA TR, EE R RS 2 BT ST R AR B XU DR A
BRI ENERBXELRRAET R, RIEFRTERTATIHENE . PR TEFBTEITA
R R B R LB ITRES, BTl LR IKANG = 2 Bl /N B LBk .

Xiin
WL, BUK, NE, XNRTHE

Copyright © 2019 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

AR, BRI AR, P R RS R R P ARIE T BT S, XL T E,
BRI ERAN 500 TARAkFE. Sk KA EE B, AREES LFEERLX, 2XFBWRHRKILR
X3, —HEREANE AKX, SFEREIKE T80 EL UM B R 2UR TR, A S BE kS
WU R AE[1], 45 FN 22 A R0 B IR By R LRSI, BRI 7. 2 S8 & i 2R BE kT S 2, T8
Tob X A 2R 4 23 2 A A FE T SR AT i P R B XU DA B B L B R SR AR

B LR IR VKR — AN AR I, DOk, SEERAERR DY EOAR R M AL E K, H M FEREE
T2 A UKI MW [2]. 1992 4512 H, EEKKSE 58060 B4 %1712 38 %%, &R 350 /3 F K REfF
[3]: 1998 4 1 H, &KL 5048 A1 36 [ AR AL HEES 7 X R AR 1A sk DAk ™ SR MY S, s n &=
K470 RJTNFAIEE 50 J5NZ RN [4] 0 B 10 E FE R S5 5 i A Pl e i R PR R e, 4 8% 78 VK iy
KA EEEINME[S], 2008 FEMT, L —ANH RIVKE NS R EZ T, 3 R R A AN R R S 2
MR IR TIE, RIPRET ETFRBkm6].

RIS IR TR 2R, KA — SR A B8 Sk i (1 [ I 2R 2% SEBR g T IRAS . W Fiis
RGN A, 388 Ik SR 2R R 1 2 M 2 B S DU AR 3 () N 0 80H e AR R . I P . MR
HIEEZMEURGER, 4GMRIEECH AR 0 BAA B 1 B S A M MUk /. bR EE . SR ShaRIE A
WRESH, DR RMAGEIE, RABMFEEAE a3, Ik, B 23 E i a sk E
UK T AL 7]

DOI: 10.12677/5g.2019.96026 237 e


https://doi.org/10.12677/sg.2019.96026
http://creativecommons.org/licenses/by/4.0/

W E &

T B LR B BE B 0 AT . 2l 2 A X IR 22 R R, (S 3/ B 1 402 A 00 s e S ot L
P& 7 UKFI IR A KIS (8] TR E TR BHFHR R, SR I AN EUE R AT (I 25 4 F e
AW, 1~10 km 28] 73 #8210 min~1 h B} (8]0 B2 ) SR BHE O 1288 & (9], PR @i < G
Flay FL 2R B SE T HRL, BN SRR VKR AR &, R SRS SR, EEAR R,
[ A, 3R Jol B P ey TN OB R ST, TR R VKR Ak, — D TR IR, AT 8 FL2k
PRISAT R T, A BT RIS AT AR B RS, TP 5 4ot S A O S B s [ 10]

DRI, S ST B PR 100 T 4 22 B AR 5 M 2 B SR AR IR S R s e o 3 v 7 DK R T A R
BEAT UK IO, e 20 I 2 A A P R 24 B i P55 E A T P B B XSS VP A, e i e ok G A 2 8 S e R 497 e
TEABIE AT, SHATHR iR R AT WA R AT U0 AE . 45 R, AR 5 iA B Fig 47 A A e
KA BB ATIRES, B TGN S 2R vk AN 9T 22 4 1 3k /N 5 B A 4 s Wl i

2. ETRSKEMA KT TN

LRI LB IKE —NE R 2 FRHIRIRHE 8, EUKHLEE B . E KSR,
FHIFI B (0] P LR B VKBS T2 J5 00 R, BT S4B K 72, oA S B oK BUE v 5772,
A LUK B E ARV N JT W TR . W0 S 4 7 vk e e ok B v LA B A 2 R 3 SR T
TR A 11].

2.1. MEZERKETE

SERBUR —ADERMWEERE, SO AR ER RIS R T D). Mg ke — 4
AREEME A RS, KMEF LA ZN, BBl RS, OV RIKE, DA AK S
YRR, (E— @AM ARAT T IR R A K, WRIEAE s i 2R b, AU AR T S ARE K.
RLZEER AT VK AR 2 M, PR BEIR e . e X S A R 3R [ 12].

H T4 L LR R K O BENL B 2 %, AESERRIZAT I LT, AR S 132 AR RIA 8T,
SEAE VK AE DL 2 A8 [13]0 AR BT e VR RALAE Z BT BOBIEFE AR 14] 3R 1 TH SR BRI ]
FAPRLSL ) A L R A DK TR 75 9%, SO Bk e 0 TR i 4, S 4 SR 5 B DKk R P A
LR LI BT R T B RA NG B, TR RS E K 32, TAK R RL IS, SAMIK
BRERAT XU RS O o PRI AN 18 XU VR I E S B RO 3, 3 20788 UKAT 30 LU SERMEROR,  TKEHSk
PR EAE RS, BERBUEIE REBOS B IKE BT IE

PR3 2 B AR R A 7KP 5 R RE 7T BRI B 2R M I 2 B R RO FUR R, ARIE T 2B VK5 &
E7 ) L 02 P, AR R A LA T A

Fxsin€ =G+(q,. +4q,)%S, (D)

A, F ORISR T): 0 ARhaR ) ST A G AR A ELEN: g N FLRIHSIEIKE
B g N FEBAEME: S, VBRI EH AR LRSI KE.
qrb, SRR
3 2
S, =X, +— 2T @
6x0° xcos” 3
A, X, e I A% B e PR R A I R ARy N R E LG o NI EP I N R AOKT
s BNEZEM.
oy, FEZ NI ke B S PR S AR AR KPR EE O«

DOI: 10.12677/s8.2019.96026 238 B HE L


https://doi.org/10.12677/sg.2019.96026

W E &

X
x, =20, 1_2><h><(2)-><cosﬂ 3)
2 Xy xy

£, hoAmEZE.
Hrp, 3 EH A ST

l 7’ x X} xcos f3

)

RN, 1 N R A S K St Al RN
S, =85-SxaxAt &)

B, TR SR SEIKSEMRSE, REKEEN p (FIREIK, 0.9 gem?®), FLEMLN I, #
ML BB AR HE B VIR O I ST A A, 05 2 55 200 DK TR SR -

2
b (g} o e d (6)
2 9.8mp, 2

22. MBRLHRINERSHETE

TSRS, AELR MR B T SRR, 1E SRR DRI RS LT, B X i
PR, AT LA B LR IE 5 LRI AT . SR AR L BB J IR 2 [ () DG R [15] 0 0 30— 2 5 AN AS
RiJy, I AN AR X, A

4

XS :DS +EY +CY (7)
Kt Dyv Eov Gl AN 2 RIA | S AR FIGE AR R AZ
SR SO PSP
F:F—H (8)

R
6\ Fy
N, Fy NGKIIK oy &, Lo ARSEER 4 W SERBMKE R =,

FEANE AR AR AR 70 3 R BN, () AR B2k 77«
F=A4A0c +A4,0, )

Xt as o4 PRIBOERERLL IR TT 5 A Aq 70 3 B AN ER 2L (A i A

RAFERLN T, NG HHER)R MR XA o |1 F3 70 045 AR AR R BN AR i, Sl R A e =
AR BEAT LERL, A NN R AR AR AR, AR HIEAG AN R AR AN T AR R AR, R
JIRME, BB A A IR[16]. MR R ITTE AT B R A5 H

L :F—H(cosh[l”—WJ—lJ (10)
w F,

XFIBATHEL LR, SERSRERARE, H5FEMK, EEN. FEmiGREaEm Rz
Tt Rk, TCHEERIATIHE, H DS fes Sl s e h 25 A s R R AT B RE . Wk
Iz, 2 0 A2 A K 3R A5 I [ PR O A2 F AR B AR A 1Y) AE X000 B A b _E 20 2l AR 1 2R 5 I (1] 72
bR AR, BT RRy:

DOI: 10.12677/s8.2019.96026 239 B HE L


https://doi.org/10.12677/sg.2019.96026

W E &

loge =loga, + 8. xlogt (11)
KA, e TR AR RN ¢ A, by o M B NZRH L

A
TEME KT
B TR AZ A —
Lo r A
Wi
% s | o
iy A5%HiE i
K: Rl B
x 359 -7 |
0.01 B i -
2595 -7 ‘
B | | |
15%%i5E.
ooor Lt | l ! | . L,
0.1 1 10 100 1000 10000 100000

I Ch)

Figure 1. Diagram of conductor creep elongation rate changing with time
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Figure 3. Ambient temperature and wind speed data acquired by a micrometeorological monitoring equipment
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Figure 4. Ice thickness and sag
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Figure 5. Headroom safety margin
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