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Abstract

The current relevant standards have clearly stipulated the protection distance between 500 kV
and below AC lines and short-wave receiver. But there is no standard for UHV AC lines, and their
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problem of protection distance is often encountered in engineering construction and urgently
need to be resolved. According to the radio interference level of the UHV AC line, the electromag-
netic compatibility capability of the short-wave receiver station, relevant scientific research achieve-
ments and engineering experience, after calculation and analysis, the protection distance between
the 750 kV and 1000 kV UHV AC line and the short-wave receiver station was proposed. It has pro-
vided technical support for the protection design of UHV AC line interference to short-wave re-
ceiver interference and the revision of relevant standards.
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1. 5|8

B 750 kV. 1000 kV 5 A AL S L AR B AN WT i i, AHOC R LRl MOk B 22, R o T AS I
LR RIS & R TR A ) B A R AR . KT R S R UE A B IR, H AT N AE SShR
LUK 110 kV~500 kV AZI LR B BRAANE, X 750 kV. 1000 kV HF 5 He 52 26 B 14 JC b o T A o

ASCHRYE 750 KV 1000 KV R AT AR R TR LT I04E . TP BRI A KR,
SEEFWUE G I AR RARARE ST Bk AR R X TR, &, i, 1#
HT 750 kV. 1000 kV R i R AC T2k i 5 0 S B B RIBEAE, LA AR i 1 F P 2 8 B e e WA
HBIEH T/EFE, N 750 kV. 1000 KV 55 3SR B 6 4 M5 & T2 i i B 47 BT B BT A b
iR N

ASCHEHI 750 KV 1000 KV 4R i A T2k % -5 80 I UE B B9 (R B O (S IAE 2 i FL 4R 1
WL L & R B 3 IYE) DL/T 5040-2017 H /47 bR HER44

2. FrEE LB TTEE T
2.1. e THAFE

750 kV. 1000 kV 1§ KA LR EE I B T R S48 A% T & R B RBOE RA% T
SRS R, HhSgRmEeREEERH.

SERMBESRMEBEIZWE. LIEE. 4. BITwE., SREELEN. T, F. KK DBRE
THOA K. FLRIMYG kS JCERAC. S BT RREL . ke, 270, B
R E, ORI

SRR R A O PR R AR e . JBAEL, KA = AR 2 R AR
PR AL TOLk F TPt F PR AR 3 I P& A, 76 30 MHz LA EATBIE A 575 Sl s b T [/ — 7K ~F o

FAh, BEBTHETFE SIS, FEWUE S TEMR, BEESREAR. HEERIT, M.
BEEBK, LLETIEN,

2.2. KRB TFHKF
1) BLHETIRE
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750 kV. 1000 kV = FEAC 2 B 1 BEIA 3 R340 20 m Ab B 2 m . AEECN 0.5 MHz. 80%
IR 80% B A5 B A TC L H T I BRAE N 58 dB (uV/m) [1][2] [3], RS F AR AT 55 dB (uV/m) [3].

2) T EAE

750 kV. 1000 kV ¢ B LR AN F SR H G B0 F LA 20 m &b BHh 2 m &, AEN 0.5
MHz. 80%HT[F]. 80% &% EHILL TP HAE I R4 1.

Table 1. Calculated value of radio interference [dB (uV/m)]
= 1. REBETFIITEEIB (Wm))

750 kV £k % 1000 kV £ #
SLAE T TR SLA G T TR
6 x JL/G1A-400/50 4723 8 x JL/G1A -630/45 53.46
6 x JL/G1A-500/45 45.15 8 x JL/GIA -710/50 52.79
6 x JL/G1A-630/45 42.83 8 x LGI—800/55 52.31

3) T H TS
BIE LA, ERA 750 kV. 1000 KV 455 EAS R R T 26 B FHe k47 1 KA, 53 Hin S
AN 20 m b, EHL 2 m . AEA 0.5 MHz. 80%IN 8]« 80% B2 & 1) Sl 45 8 W F 4 2.

Table 2. Measured value of radio interference [4] [dB (uV/m)]
2 2. B FHSTMME4] [dB (uWV/m)]

LiH LR BT #E
750 kV AT SR 7 i L 2k 523 T 6x400
1000 kV £k % 1 53.8 S 8x630
1000 kV £& 2% 2( |73 XL [E]) 52.7 S 8x630

4) L THAT- 534

RAETHE L SEIIEE R, 750 KV, 1000 KV HRF ) AS 2R 6 R o 4 B T H ok S AE A0 S E 31K T BRAE 20
4 dB (uV/m)Lh L.

BEE KRB F LN I T T2 i T A0S 4K B e, e RSS2k B 1) o 28 F T4t
Witk — B,

3. FRWURE TR R EHREER

RIS & B TAESZ —BAE 1.5 MHz~30 MHz SBt N, SBH 7P N =2, SR RVFRE S0 S S
W3,

Table 3. Allowable background noise increment for shortwave receivers [5] [6] [dB (uV/m)]
3. BEWEARIFERIRAEIEE(5] [6] [dB (uV/m)]

5 AV R e
1 0.5
2 1.0
3 1.5
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4. FrPIEIEEVHE(E

1) HEHE

ATILR I 5 B UE B (747 8 PR 577 V2 =5 B T ) 1 5 75 H SR R AR o] FAS 5 P AR T
SRS, o i SR A S ) R B R B S B I RV R e, RS e R
¥, 5T TR, WORSOR A #8578 1 S AT 15

P S A R A 0 R sR(1) [6]:

Eqy+AE ; +AE,,~Noy —101g(100'1AN01 -1)
20

D, =10 (1)

X D, AP I (m)s Eoy AR E A IR LR B 1 AH S 285 A5 52 AMI 20 my B5Hb 2 m mikd SR 0.5
MHz T4 T I v P (B R SF39MH) [dB (WV/m)]s AE N e R AS T 28 B 0 4% HL TP A AT
EIEAA[AB (WV/m)]s AEy AFF RS LA o4 L T PRI M RIS 2 [dB (WV/m)]s Ny ASTIE R SR W AT 1)
T SR [dB (uWV/m)]s ANg MRS & SLVFE S A & [dB (nV/m)].

RAER(1), Eo #%RAE 58 dB (wV/m)HT HBIFAEEE L&, TAEMFE N 1.5 MHz I}, 750 kV. 1000 kV
R e TR A L B 5 A B UAE B 4 [R] R B v A 0 R ¢ 4.

+0.85

Table 4. Directly calculated value of protection distance (m)

< 4. IR ERIRGIPE) B {E m)
HERLLBRREE —2 =% =%
5 4 [ BE 2601 1786 1415

24 Eo T8/ Ny B K, 750 kV. 1000 kV 45 5 5 AZ I 28 5% 5 50 S & BB ) BE S L R 26 5.

Table 5. Directly calculated value of protection distance for different £y, and Ny, (m)

5. AR Ey # Ny B EHET ERIBAIPB)IEE (m)
M TLBRRES —%% % =%
Eou U8/ 1.dB (wV/m)sk Ny, 81K 1 dB (WV/m)BR Eg, J8/M5 Nog KZ A0 1 dB (uV/m) 2318 1600 1260
Eo 18715 2 dB (nV/m) Bk Noy 3K 2 dB (wV/m)if 8% Eg I8/ 5 Noy K Z RN 2 dB (uV/m) 2060 1420 1120
Eo 98/ 3 dB (V/m)EL Ny, 34K 3 dB (WV/m)BL Eg, /NS Noy BRZ F8 3 dB (wV/m) 1840 1260 1000
Eo 8/ 4 dB (uV/m)Ek Noj 3K 4 dB (uV/m)EX Eq, /N5 Ny 3K Z R 4 dB (uV/m) 1640 1120 890

Eo /NS Ny K2 F14 5 dB (uV/m) 1469 1009 799
2) RKEHE
PLEILAT 500 kV IRk % SRy iz G BP0 (A BE Y JEmE, 284 750 kV. 1000 kV 32 28 5 1 55 4
1}

MR E K bR, 500 kV AT RS L BEIUE & K47 1 R LR 4 6:

Table 6. Protection distance between 500 kV AC line and short-wave receiver [5] (m)

%2 6. 500 kV 3R E I SRS B FFHPEIEE]S] (m)

Mg LRGSR — % =Y =%
o5 4 1| B 2000 1100 700
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500 kV AZ IR S 1K Eo, 1% 55 dB (WV/m)3T H B HEE 5 L8, PG & TAESR % 1.5 MHz 5 &, AEy
FERAEEL 15 dB (uV/m), HEZEHE 750 kV. 1000 kV H5 5 BT 264 Eo, 4% 58 dB (wV/m)$1 5 3| 3L v %
FERF B ) R A W R 5 7.

Table 7. Analogously calculated value of protection distance (m)

= 7. KA ERIPTHR B {E (m)

HM L HEIE S —% =Y =%
5 4 [ 5 2548 1550 990

5. BririE)EE R ERE

1) Hfe 5

AR 4 ) 2 B3 s e v S R R HE T B O B, SR SCRIE R . Sebr TAER FE O, i
SE B4 ] FRAE

2) WA

BREREB o HX . KB BE K Noy ¥ K F 12 dB(uV/m) [7], 750 kV. 1000 kV 383 28 5% (1) To 26 v T
P AR AN SEUAE /N TBRAE 4 dB (wV/m)BA b, AT Eo, 8/MES Noy 9 KRAEZ F13% 4 dB (WV/m)%
JEIF, (D) E R E B4 R R AT .

500 kV s 5 5 IUE G BB R BE S AR G T AT, KA TR SEBGR A mT AT, "I, HA
FRALE, DRIEFI 500 kV A2 2R B4 (1) 57 3 (B BE 24 750 KV 1000 kV AC I ZR E (1) b5 3 (B BE & AT AT . A48
[

HE RN T 2 58 BTy ARt i ) RS RIIT A0 S T o T A I 2R 14 o T 2k FlL it S M gk AT
TAHRHE L, BEFURCR X 750 KV, 1000 kV Rk 8mdit 5 —9. 4. =R s G By alia
4354 2200 my 1600 m. 1200 m [8].

JERS - BIAE 1000 KV S e A2 i 2k AR e b 5 RS S B 4 R SR H TR RR
18-

IRAE B3 I EE BT A . Bl SRR . DU TN S0, 5 500 kv 2Rk
PR BT A R EEAE R, 750 KV 1000 KV 4 R A 4R % -5 5 U & B 47 (a1 R 2 i 3 22 ] 500 kV
ACIER S IR B A) BE SR AHEHUE, HUE S5 R W R & 8.

Table 8. Recommended value of protection distance (m)

= 8. BFiPIEIEEEI{E(m)

R BUES —% -l =%

77 47 17 BE 2 A 2600 1600 1000

FHEH B 2548 1550 990

- 3ER B A 1640 1120 890
b R B DAAE A2 B FH A 2200 1600 1200

6. &t

1) 750 kV+ 1000 KV 45 51 A2 I 2k i 1) Jo 26 B T3 vh SR A SR IR T BRIEZ) 4 dB (uwV/m)LA E.
2) R4 750 kV. 1000 kV $5 5 AT 28 % 1 o 28 FE PRI K. TEZR TS e s /KL R
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S6 LAERHE . R ARE D) DI 2k, MOCRMITEUR . DT TREZ S, 750 kV. 1000 kV ¥ 5 K58 i
2R % 5 5 IS B BB A PR BB 8 500 KV RS IR BK (B 47 18] B 40 S HE BUE A 43

3) &itEL ot S, 750 kV. 1000 KV R ARSI S — % . = RIUE s P
J) 2 2 023 I B 2600 m 1600 m+ 1000 m.

4) TFRIAEF, 2750 kV. 1000 kV 455 A8 I 2k -5 50 I A 6 000 8 A o xie Al A B 47 ) 2 i
I, ATRR LA O, S AR ST S R R e A 15 b e A

FEU: ASCHRHE 750 KV 1000 KV 4 i1 EAS i 2% -5 RIS & BB 3 A P AR WUE L 2017 45
12 71 H SEta e B AT AR 248 25 i AR 6 X TE 2k L & 2 A 7 7 101 HRIYE ) DL/T5040-2017 K44

E&UWH
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