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Abstract: [Introduction] With the increasing frequency of extreme weather in China's coastal areas, typhoon disasters pose a great
threat to coastal power grids, in order to improve the lines wind protection ability, the design of coastal strong wind area lines usually take
to improve the design of the meteorological return period, with the promulgation of the current standards of overhead transmission lines
(DL/T 5551—2018), due to the differences in wind load calculation between the new and old codes, the compatibility of the previous
wind reinforcement measures with the current code has become an urgent issue to be studied. [Method] This paper took the 500 kV
important lines in the coastal strong wind area of the southern power grid as an example, and based on the grading system of wind protec-
tion reliability of lines, by formulating different wind protection design schemes, and then evaluating the level of wind resistance and
reliability under different schemes, and comparing the technology and economy under different defense schemes, finally, combined with
the engineering examples, it recommended the wind protection design scheme for 500 kV important lines in coastal strong wind areas.

[Result] Under the premise of implementing the current standards, designing according to the 50-year return period wind speed and
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considering 1.1 times the importance coefficient (the third option) and the previous design based on GB 50545—2010 according to the 100-

year return period, both in the wind resistance and engineering investment can be a good fit. [Conclusion] The third option is the choice

of the best combination of technical and economic indicators among the fortification options and the wind-resistant capacity can reach the

requirement of the medium limit of 16-stage typhoon, which is of great significance for saving resources and reducing carbon emissions.
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Tab. 1 Correspondence between load factor and reliability

1 15 134 BR B I 0.70
2 30 138 R 0.87
3 50 1424 PR 1.00
4 100 1526 TR 1.17
5 200 159 IR 1.35
6 400 165 1.52
7 800 1790 N IR 1.69
+7), R
22 — 1 +4(InR - 1n50) (1)
Xs0
0.4343(x100 — X10)
B = 5 0.699 (o — 1) (2)
A
R — AR I,
Xio0n Xio——100 4F 10 4F B EEA KR, TR
(kKN/m*) o

DL 50 4F — i 5 303 i 200 BEE M, KPS GB
50009 —2012 Hv £ 153 T I R 100 4F 5 10 4F
(1) LA AR AR, X6 7 5 FiL T 2 DX 1) B (LR A T
Geit, PR T SAT B R 5 E T AR VR T R XU DX N A
Ivi) FIT 4 B ) ) s 28 R T

Ui R % 45 T A B AT i B )3 ok S
55107 28 PR 1 B ARSI T, B ERL I T A V5 XL
X 500 kV 5 E 4 oL 2R B A B XUBE 1 Rk B 16 i
JAHBR, it AR AT SRR RN A E] 6. R F
SR BRI AR HE R AT BT RS 50 4F — AL E
BRI R 28R o 22 TR0 A AL, 2 o e Ao i Pl
2 I T 14 R S B, 2500 s XU AT A bR o (A 0

7‘3‘:‘/20
1.2 S HEREXTTE

28 S 2 1 XUESCIR B R0, B R BE LA AN Bl 52
JE, PRI T BB 10 5 | HLZRAR e XA 48 w7, Al T
A5

Wi =08 (3)
Q=W0',uz./lsc'd.Lp.Bl'Sinzg (4)
BL=1+2g* L(2)-6L (5)

75 i FLZR BB KU s i 1 187
L, 2L,
\/12Lng £ 541 —3613L, - T2Lte Le +18L%¢ Lo
o= 302
(6)
2
0 ——F, M REKN);
B —— A ms R 1 ) XU R 8K
W, 10 m 7 10 min “F-2 XUE (KN/m*) 5
e ——RUERE AL R R
fe ——S MR R
d —% W&ER(m);
L, —BIEAKTAYEE (m);
B, ——SHBRE VKAAT I K R B
0 —— Ty ] 5 G KT 1] A (0
g —IWEHKET
I(2) TR B 2 A A i it o B
L, —— K1l AH 5 pREL B AR RUBE
oy K BI AT R4 B AH SR IR 5o
1.3 BHFREXTTE
BRI AT 2R BRI W, AT ST
Ws =B Wo .- By - Ag (7)
B.=1+2g+ 1y B, + VI+R? (8)
Rzzn'ﬁ'Sf(fl)/4§1 (9)
Sf(f)=2x2/3f(1+x2)4/3,x=‘I;—IJ(: (10)
2
s PR AR 2R 5K
B, —RIER I X Ao 2 K R
A —— 3R A B AR (m?) 5
L,  ——10 m =4 i o B s
B. z = JE BT S o T
R —IRAT
A LEM— B IR BT R (Hz) 5
Se(f) ——K SRR R PR A
¢ ZER— PR AUBE JE L
L ——JH1200m;
Ve ——10m &E 10 min FHRGE (m/s);
z B BB b B (m) o
1.4 H@EFHRREXEE

AT 2 % 1 3 KU B bR (. W, nT (1) 5



188 RS- 5 RS

(12) 15, T ok 4 2% 5 58 XUy 2005 E A w7, 7] 452 X
(13), 2 (14) 315

W= Ai-n-By Wyt - pi; - S -siné (11)
Wyzz/li'l/Z'Bb'Wg'/.lz',Usi'S'COS@ (12)
Wy=dn-By Wy p g+ S -sin’d (13)

W, =0 (14)

A

x, y ——HE B TR In] 525 ]

Ao ——MOXU ) 246 25 1~ £ DUy 280 5 ATk 3 5

n ——HGFEREG

Po Y 2% 1 AR 88, U H O 42 ) b 2k
B Y XUk 28K B ARAE

ps —— AR B, — M 1.0 BRI

S — G HRZ R AT A (m?) .
1.5 SR BEARAERTEEH

BRI B2 R R AT 3k (S 414
H) 5555 5 WU 408 I 2H i, & i 5 25 eI B 5 &
F ik 3l JR A 28 A AS Ti) st e ] A, B84k 5 XL 2
FRUE(E R, S KUfar g AR B LR A K

Wx:yc'ﬂL.Wx (15)

Wo=Wy . p,+d-L,B-sin’0 (16)
W,=yc B+ W, (17)
W,=025+ Wy *pt, gt *d - L, » B+ cos’d  (18)
BL=1+2g € L) * 6, (19)

;EEI:FI

W W, — TS AT S
SRk K7 O RBTAR (KN

W, —— T TR T ] S22 4%
KT 6] ) 10 min 27 XU 2 (KN 5

W, —— TP TSR [ S P 4
KI5 119 10 min -2 KU 2k (KND 5

Yc —— U BT R AR, ATAE RSV 15

€ —— BN SRR ST R 2L, 0.8,

1.6 FHMES5 10 AEPRFTHRITEESR

AT BTATAG 5, XTS5 M2k LA B XA 2%
AR 10 BB AR LA AR 22 53, D07 et A
S, WNFRIBAIE AORF SR — 2, ER A
PR R TIASBUEZE S b, R 2 iR, A
e G 1 £ XU B THI T8k, A 2 R PR A
B T Z2 Wk W) AN [ 75 1] 98645 2R 8 (R RE R A
PR S A R Y

®2 WHMEE 10 ARIMEZERXTTE

Tab.2 Comparison of the difference in values between the load specification and the 10 gauge

25 XF I 10KL7E TG
1.25 1.23
R 5 2 5 (P20 m) (P20 m)
1.62 1.57
CFH45545 m) CF¥E45 m)
o TR A AT B R ALB. SRS, 1.1~1.3 —
SR KR BB, — B=y-(142g°L)
NIEARE #8a St XA, 0.70~0.85 —
R4 I8 2R K oy — o =142g-¢, 1-6,/-(1+5L)
SRR R B, 11~12 1.0~1.1
1.42(%%30 m) 1.39(# 30 m)
R 2 B A A B 1.77(3 %60 m) 1.71(3% 260 m)
—_— 1.95(3% %80 m) 1.87(#4 80 m)
1.35(% 30 m) 1.51(B %30 m)
R Z 548, 1.60(¥47560 m) 1.60(3% =60 m)

1.60(3& 15180 m)

1.70(34 1580 m)




513

PR, A TEETRIKUX 500 KV RS i 2R B 95 KU s A& 1 189

2 iAEENXLEIUXNGETT R

21 LEARSIHTESH
PL 500 kV 5 E gy L 2R O, g5 A 10 LR S
TG, BUE 5 DI A RIERT J7 R a3 3 s .

F* 3 KX 500 kV EELBERNIZITHR
Tab. 3 Wind-resistant design scheme for 500 kV important lines

in strong wind areas

P P UIpES PRI M R
VE S 10+ B 2V R A 50 1.1
T TORYE -+ i F LA 100 1
FE= T B+ T M R AL 50 1.1
e TR+ e E 100 1
T AL ar B v T I+ M R A 100 1.1

T IS v 5 UK. 500 KV T S5 FL 2 5% B XL AT
SEREFR AR 6 94, LA 50 AF— I BEA KU v=39 m/s Ky
1], 15345 7 e R T 00T B980T R 4 2% 4 B
7N, e H AR AT HERE T00 T (0 R BT SRR ARG 6
ST XeF I o 28 A5 R0 R R T i KGR, VR “H AR TSR
LT P35, R W i P 4 B e 1 R 5 T

SRR R . R R T BB 2 B L 20 m,
X EAR AT 5 EE T 00T 315301 349 v 4 [m) 3% 0L 1T i
HLZR I 12 R 2 T4 R L 45 m.

A% S B 2 B 1 A 28 BB T A X 3 221
JL/LB20A-400/35 BUER AL BN FR 204k, HLIRRR T 224K
M 5 .

22 HK&EWH

LR BN LM ACE T8, T4
ik Sifarak, AR — TN K mE . 0 34
J7 1) 0 ey 2% ok A, THEAR 2045 7 28N AR G iy 22
HAr e, W3k 6 frn . [al A, X i i o XX 500 kv
TR PRAE S PR 7 28T EAT B RURT 58 BE 4B
HARZTAEE, 03k 7 iR

T % — IR AR AR EE S A 7K 7 AT
BE A (L, AR fr 2T R PR = T
S0 R A TR T KA Bk sh A, K
IRy 288 3R Bt R R A 114 8 R s )N

AW, T8 R 10 HURR I8 2 for 2 v
PR E I T R T A gk L R 1L A s
FECT AR AR E I, B T A2
THRA & IR B U 22 5, mr8E 5 10 AR

x4 BARTHITREEX L

Tab.4 Comparison of design wind speed values under various scenarios
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Tab. 6 Comparison of line loads under different fortification schemes (v=39 m/s)
LA AFHRE/m E S i WE = ES L FHEH
300 100.00% 106.36% 108.25% 115.13% 126.64%
400 100.00% 106.36% 106.00% 112.74% 124.01%
500 100.00% 106.36% 104.39% 111.03% 122.13%
HKPA 8
600 100.00% 106.36% 103.18% 109.74% 120.71%
700 100.00% 106.36% 102.23% 108.72% 119.60%
800 100.00% 106.36% 101.45% 107.90% 118.69%
T 2R 300~800 100.00% 90.91% 100.00% 90.91% 100.00%
Y1k far 2% 300~800 100.00% 90.91% 100.00% 90.91% 100.00%
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Tab. 7 Comparison of longitudinal loads for target
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Tab. 9 Comparison of reliability and wind resistance of transmission line elements under various scenarios
Lkl E S FE FHE= ESL WE S

AIEERE 6 6 6 6 7
R R T 1.52 1.60 1.54 1.64 1.80
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I 33 5 6 6 7 7
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Tab. 10 Percentage of wire tension versus UTS for target
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RFERBm R R yE= EN FER TR RE R I B Ak, T UL 25 Sk R AR v
300 7066 6670 6672 6202 62.02 (%) 54 B fay 286075 7 7 2% 8 i 2 R4
400 75.96 70.65 70.68 64.69 64.69 (ﬁ%z)ﬁ%?ﬁg%gﬁ*ﬁmﬁgﬁ %zlg;':ﬁglo
500 79.59 73.19 73.23 66.29 66.29 25 %Eﬁ'l‘i
600 82.13 74.88 74.92 67.31 67.31 \ N N Ly N
BT AR LRI 80 °C N M INEE 2= (H i
700 83.95 76.05 76.09 67.98 67.98 o .
800 85.29 76.88 76.92 68.45 68.45 %/n%fm%‘% 1 FﬁZﬁ ©
SNBSS R R RO, R I
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Tab. 11 Comparison of arc sag differences under different protection scenarios
[ B R AR [ 8 BT 2% /m ORI R ) T B3I 2 /m ORI LR AR [ o B3I 2 /m
R4/ %
T RSk RRWE-RS Ot ks IR R
300 0.84 1.07 1.06 0.83 0.00
400 1.61 2.01 2.00 1.60 —0.01
500 2.63 3.24 3.22 2.61 —0.01
600 3.87 4.74 4.72 3.85 -0.02
700 5.36 6.53 6.50 5.33 —0.03
800 7.07 8.60 8.55 7.03 -0.04
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Tab. 12 Comparison of quantities of work under different
fortification scenarios

WIE S FE—~ FRZ FEZ FEN KFER

B AR R B /m 0 2.6 2.6 5.8 5.8
/% 100.0 1073 106.2 117.1 125.2
JER A KL% 1000 1109  110.6 1272 1398

TR % 100.0 105.3 104.8 112.8 118.8

LEA UL LIRS, R R K N 25
22Tk, X TSR XUX. 500 KV B A B 2R 1%, FE AT
T AT T, SR 50 45 5 P 0I5 o KUk O 25 1 &
1A% 3 B R B A7 33T, A L RS R 2L F 10
PR KA 1) 22 S AL AR o, JCIR 2 e B XA ik
e T AR AR ST YT RAFVCHD, Qs e 0A T i 3%
FRTE J7 8 T 65 KUK 500 KV 5L B4 45 4 2%
BB ARE (T 200 AT, FnT i — 20 88 v i Pl 2
FEBTRBE J), (ORI Al TR R B 0 B E R R
27 IREXGISH

LA 7 He P 06 5 XL X RS 500 KV BLZR
18], %6 F 2R B A 249 24.215 km 28 B& B {57 TS 17 X
DX, WP Mg DALl . BB 3, TR = B 0 ~ 500 m,
T A F 48 R ] 4xIL/LB20A-630/45 584050 48 2 4k,
T2 B KW AUF IS AT IR L 80 °C it MR
H 2 4R 48 it OPGW ZE%5 & A M4k, 552 OPGW-

120-48-2-4 . 3 T R4 B LI 5 = T M iu+% &
B RS0 4E—il+1.1 EEHERB) 5 RN,
fof BRI+ 5 I U7 22 (100 4F—38) 2 FPAS[F] i
ORISR A T8 T o

HRF T 5 L IO T T DX 3 3 3 A XL 43 A ),
ArfE 50 AF — M EAR KGR BT (7% =), WHZ LR #% Bt
P ABLT 37 m/s 5 39 m/s KUK, £R B RE AT HS 3
Byl 15.597 km(37 3 ) | 8.618 km(21 3 ) ; 4%
100 45—\ EEA KU T (800, W% 2k i Bt 43 il
7 F 41 m/s 55 43 m/s JRUX, 28 6 5 FT 85 3L 504y
oA 14.014 km(33 3£) . 10.201 km(25 %£) . N7 ff
FOR G0 i, st 2 R Bl 7 58 B W S7 18 B A
], ZHEMI GET T, P T T AATEE 30 & L 3
;AT R AR SRR S PR RS TR 13
o ARSI, FEPAT T S A ETER R, SR
WG EI 50 A+ FH B R 8L 1.1 R AT
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P AT SN 2 TR LR, X AR PR IR Y A R TR A
FRBRHEIL, WX H AR A i IR A TR S

3 4t

G54 10 FURR L far ZORLTE LA K pg Jy H DO 2 S Ak
BEBRE, 3 1 XV I 5 XU 500 KV H LR A 5 Fp
BB 7 %8 T HEAT B KR 2 BE 4B S B AR 22 51k LU
FEAH LIS

DS RED, BRI TRETE
FF A% AR B A TR T SR B AR ATk B 6, B
JRUEE 13Tk 5 16 Grb R B LK, il A2 pe ) 22
SEACEE bR AE R BT 5 KURE 7 Bk, Hoh, e 2 i
MR TR F RIS RIS R =~ TR .

DA R EHFE AR, R S Ak
G TN, PR TAH R, 462 T 53 R
TR, 55 TR AT 58 B AR R, R IR
KA\ AT 1) b B far 2 O 5 4 10%.
iy LR AR M RE S T R A Y

3)%F T AUX 500 kV HEZLZR B, 7E AT 7 2R
JEHTER T, SR M 50 4F 5 90 ol XU T % 08 1.1 £
B R BT 5 UG T RS 3R 10 R A 4R T %
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Tab. 13 Schedule of variances in engineering investments
=l FE= GESL
KX 43 39 m/s (SOAFEENH]) 37 m/s (SO4FTFLM) 43 m/s (1004F-EE)) 41 m/s (1004F-FH L))
PRI /km 8.618 15.597 10.201 14.014
i K A it/ 8 11 10 9
e s 13 26 15 24
BRI BB 21 37 25 33
i K 5% L £l /9% 35 29.70 37.50 27.30
P 5 /m 50.8 51.1 53.3 54.9
Bdn 2075.50 3627.00 2730.94 3 656.09
NS/ (tkm ) 240.83 232.54 267.71 260.89
BN HERE Y B/(m' km ) 380.96 324.92 447.79 386.43
BN BUAAEE /(T 70 km ) 603.04 560.49 652.39 596.76

I 5702.5(-10.7%)
JAIER T i /m’ 8350.83(-16.3%)
ENES ST 13 939(-7.2%)

6 387.03(0%)
9983.26(0%)

15018(0%)

100 4F—i S AL 7B R T, TCIe 7B X
AE 132 TR 3T RAFULHL, XT3 XX 500 kV
LR PR 50 4F — B R E I +E B R4
L1 A& B ARSI LR & R B, X T
WLGER . REARBRHERL, 10X A SR BE AR B
HEE L,

4 it

AR SCHIFFE X T 7 19 4 96 55 XL BT 500 kv
Fh LA BT KB T SRABIT BAT BRI S5 T X,
WEFETTE PIHE T EARX AR Z S A
[Fi L 257 0 20 2 i R 2 R ) B X2 S A B b o 4%
FEL I 2 ) IO 245 B T B S 2 LA S IR AR 65 UK
ARE ) 2R R 40— HAA BRGSO TR 1, 18 T2k i
TARER B Sz 448 B, W RETE BRAIE ST XURE 1) A Tl
P, AN OCAR AR 2%
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