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Defects association analysis of 750 kV UHV transmission lines in Xinjiang by combining
spatial-temporal characteristics
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Technology Development Co., Ltd, State Grid Electric Power Research Institute, Wuhan 430070, China;
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Abstract: Defects of transmission lines are less harmful than faults, but the defects’ frequency is much higher than the faults’,
and defects can change to serious faults when their amount increases. In order to protect the normal running of transmission
line, it needs to take precautions against the defects. Based on the classical association analysis method Apriori, an improved
method is proposed, which could find out key association factors of defects by combining the meteorological external force,
equipment, terrains and defects in the spatial-temporal viewpoint. Taking Xinjiang 750 kV UHV transmission line as an
example, it is found that the defects of 750 kV UHV transmission lines in Xinjiang show the following characteristics from
year 2012 to year 2015: strong wind is the main external meteorological factor of defects, and their internal factors are the
damage and loss of steady pins. In the spatial aspect, the latitude (N 43~43.5 degree), aspect (158~202 degree) and towers’
height (50~55 meters) are strongly associated with defects. Especially, in meteorological aspect, in 24x7 hours the wind
direction keeping in the 175 to 235 degree is strongly associated with defects.
This work is supported by Natural Science Foundation of Hubei Province (No. 2014CFB194).

Key words: UHV transmission lines; defects; meteorological factor; terrains; spatial-temporal characteristics

0 3l

F A b ] o A IS 2 s, #2015
4, E 500 kV. 750kV. 1000 kV Bk mH
Tk 157 974 km. 15 665 km. 3 114 km, 23 7% 2014
SEBAINT 3.86%- 12.85%A1 0.1%. % Ht 9 25 1 12 1)

HEEWH: #bl i AA 344 (2014CFB194)

PR LUK Vo R Rt 2 ke, 45 DA i 2 i
AT YK TR Bi e i L e A I ) B
TEARIAL, G S 2, W52 RIAF
RAAAT RS A A R Sl o AR HE AT
XA L R e B Y X i, ARSI R B
A P % T 95 S AT I (1 i By v 6 A A T S
I, HR IS L R 22 Ada AT B A A R 1) — D)
SEHOLE, iR R A LA R, R



-152 - ® LRGP B R

Rl A 3l 2308 Thhe” BEi e B % . 35 Sk
21545, HurfE s h, HiheFrES
| IKEREEA S ERRE RHLX,
DA A R A o KRR ST N FH AN ] (R B S A 7R
AL ARSI T B, PRRIX LR (1) HLE A%
HFREFINLEE . SCHR[3-6] N 2431l . AR T2 3]
GO NG PR R R A K EAA% 2 N R b
UKIERG SCHRITTHE T SRR RSN T, SRR
Wi ff s SCHR[S-1013HE T 5 FC R WL B K A Ak
K, WA L, R T AL .

i T AL R R, s R R AR IR R )
RS ) 43 A1 DA RS R B e R 0 15 SR 2 1)
WO . SCHR[I BT F0 R IV I8 75 H S 1) b 3
I3, mMESLEACE 2, PR Z s R
X ZFRANPPEMLX, B KK AR 22
WX, 1MHITHE B2 KX 585 RIE X KA
FG; SCHR[12)0F 7T A 4 P2k 1% DRT K B8k v L A7 1
BN RE . EA W RIIRAC, MR DL A 2k
R RS R A A KR IR S 55 A 9 e
R e X1 XU, VK, R SRR
FARV G LA HAAR S,

ERTRAR R H A i b, R A E
e e W b e, L AR AR I e Bk I BT e
B o M L, BBl i T R R R AR AR KRR A H R/
SR e it B Fy AR B0 b 5 A R A g s ke
fr, e MRS TR R RS, e 2 S
S AFERE R 2, wAdE. N sl ik
ANATPL s, AEFERRENE. Ktk
N IR 2 215 S T 3| R YT E i
¢4 i) B ) DT L AR PR A o SRR B 5 A PR 2
HEAT SRR AT 5 % £ 1L A FRD B ) 2 ) S A1
NS R R i R R I e s B RS
BN~y F TSN 2 — B e b ]
LGS SE T 55, LR AF RS, Wb i5 £ bR
T IR MR A A ot B o O L A s e A P v v A
KAV H—TJ70, AN S E R b
Hha] DA IR 2 DIAH DC S IR R B3R B . ¥
T4 R O DR RIBR B A O TR RRAE , EZR IR IR
TSR, e T I, a] DA A T,

gi b, ARSCER PRSI SRR 0 TR 2R S
FE, 2 B e s D IBE A0 A 9%, FE LUBTEE 750 kV H¥ ik
LR, HEAT IR 3R — B ST Y

1 REN=HHER XKD NAE

FIT, A2 4L s & B TEd 1) S ikad
K, MBS AES R IRE A . ZRBRIEAT

BRI R, O T S I d sk
AL PRI IR EAR R, T SR B S A0 SR AE 5
BRutz Ak, S gkeg X EE Y A, D s
TARZMNMRE T, B 07 AR
W, AT AR AR S . Pk, TR
AT A e R v 2 s il s — 2 A
SAERHA GO B4 0. fEHIEal B, SCBOM
W AT TSR = AR R I R I TV, Herp
Apriori F& £ 31 1 ORI J7 7k o AH G D) A 2 1)
AR AU A K B B AR T AUE Y, A TS
B SREE BRI LR . A EdE R — 2%
I s, MR g AN R EEdE . R,
ASCAE Apriori B3R L, $EH T —F S 580 K=
HHAThR A A B T7 75, A4S Apriori mT LA FH 2128
B I 2 REAE P A PR B DR 3R — LB DT A B

w O NGNS, S hREESR, OX N
BRFEAES, D ONMEAES o MRS ST i) B 75 2L,
FREA T UFEA R TE, Fll: Q nrkl
AFERGE, KA . M. AR BFEW RS,
S nUFESL, M, MRS EE DL
AR EVESE . OX AR FREL PG R AN RN S, K
g, RAEMEARRS, THERE . BRI,
D nI R GGk FE R AR A TR IR AR = B . SR %
TR e SN R S E R U VAT = P nl e L 1
AY LI R 1 R K G AT ST BOR S
1.1 SR FHEREWL

BRI B R AN Zh ¢, AEIEAT RIS B
A 30 5 IOV BB R AR AT @ AN TR] SRS b AN
BTN p NG R, nTRLRIN AR 1.

F1 —EHBIERMEMERRENE

Table 1 Meteorological vector data for one defect record
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Fig. 1 Position distribution of poles with different aspect

in the Xinjiang 750 kV transmission lines
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Table 3 Fields used in association analysis
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