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Abstract

The current relevant standards have no regulations on the protection distance between DC over-
head transmission lines and short-wave radio receiver, but the value of the protection distance is
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often encountered in the design of DC lines and needs to be solved urgently. According to the radio
interference characteristics and level of the DC lines, the working characteristics of the short-wave
receiver and the electromagnetic compatibility capability, it is proposed that the protection in-
terval value of the DC line can be considered based on the radio interference level of the DC line
with reference to the AC line. Based on the calculated value of the protection distance, combined
with relevant scientific research results and engineering practice experience, the protection dis-
tance value of 400 kV~+800 kV DC line and short-wave receiver is given. It has provided technical
support for the protection design of DC lines interference to short-wave receiver interference and
the revision of relevant standards.
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1. 5|8

BEAE ELIM LR EE AW i, AHOCTCLZR R IR 2, BLIRAR IR0 A0 YR WSS & I B RE A ] RN
Ao KT SRS G BT RIEE,  H AT E A SSAREDON 110 kV~1000 KV 224 % A BRI
E, W BRI -

RIE EIR B LR B TR . TR RS S K, 45& M Is G 10 TAERRE
HEAEAS BE ST P 2K, S MRATIR A IS AT FRifE . A ORI RUR e TREA S, Z1H 5. 0d, 45t 17+400
kV~£800 kV ELILLL %55 S & B4 (A1 PR A, N B IR 2 X RIS & T e ma B 4 e vk S it 7
FORSCHE

ASCHRHI+400 kV~+800 KV EIRZRHE 55K IUE & BIB7 3 8 BEAE S0 il 1) B 2 i F 2k
EEXT TR L B R M B B B THARYE ) DL/T 5536-2017 HLJIATMEARHER SN .

2. ERZHOTEZETI
2.1. R&EHBETHEE

SASA R, ERARNEAE TR ESMS%. 45T, SERMHEICRAST . 41
KA A, Mo, SAKT AR TN, SRS SRR L. .
SEATII . SRR T B kIR DR X, SREMHEMRA. SRR, S
KAl AT RS MR, REME, BT TR,

ELAR R 52 T B A T2t TR S B e b JERREL, KAEROE A R T T
PO £ BRI Tok B TP P BRI FIE, 75 30 MHz Bh - JREBE A L5 75 Seme i
TR AP

FUAN, Tolk TR PR SRR RS B TR, B SHEA . MR, .
AL, BA&N T TR

SASHAB AR R ERAH S AR AR ENREE, SERAME LR S5 Sk W g
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s, BT E RRER, BHE T RIL SR IR HIRA SRR B =R A BT
AR LR 10 IEAR TR RS B0 2] BLIRER I A TC 2R FEL T4 T XA 26 LU SRR IE AR 26K %20 6 dB
(uWV/m) [2] [3] [4]. T RELHERAG, — MWLM 3 dB (uV/m) [3] [4], HATATIAMK 10 dB (uV/m) [2]. IE
W S L il S 26 24 6 dB (uV/m) [3] [4]. fEFISFSRME T, BN 1) W P LS i 2R i /s, Xt
7E CISPR | i as _F MR e 528, BT LS MR KZ) 10 dB (uV/m) [2]. Bk, BT
RIS & T2 Fl TP L AS T 2R B 1K

2.2. BT HKF

1) L& HETHMRIE

FLIER I IE R S 20 P52 4h 20 m &by B5Hh 2 m @&, AN 0.5 MHz. 80%H ], 80% & 15 E L
LT HUIRME I 58 dB (uWV/m) [5] [6], GF RAGAM F M EMEAE KT 55 dB (wV/m) [7].

2) & THIHEE

HREBAFEBESS . ARAESE. O SFERH20m b, B2 m &, SR N 0.5 MHz,
PRSI BT E T RE L R 1.

Table 1. Calculated value of radio interference [dB (uV/m)]
1. TE&BTFIITEAEIB (W/m)]

H S5 SLHAE T BT
+400 kV 4 x LGJ-400/35 41.5
4 x LGJ-400/35 48.11
+500 kV
4 x LGJ-720/50 45.27
4 x LGJ-1000/45 49.88
+660 kV
6 x LGJ-630/45 43.67
6 x JGJ-720/50 46.91
+800 kV
6 x LGJ-900/75 46.38

X 80%1E L 50%{H =124 3 dB (uV/m) [4] [8].

3) &k T EE

AR XS Py 4400 kV T +£500 kV 85 K MIE . £660 kV Tl +£800 kV [1] I\ #3755
B L BT SE M Ge Tt e R, B IR S &4 20 m &b Jil% 0.5 MHz, IF KA TGL T4
SPIE LR & 2.

Table 2. Measured value of radio interference [1] [dB (uV/m)]
2. TEETHSTMME ] [dB (uV/m)]

HL 25 2% ToL T ik

+400 kV 47.1 FHH(FL 4 x 400, ¥R 3500 m~4500 m)

+£500 kV 475 P 41.8 (T2 4 x 720). KJT47.5 (F£8 4 x 400). 51) 46.3 (F£8 4 x 720)
+£660 kV 49.6 T (54 4 x 1000)

£800 kV 48.8 M) I 48.8 (4% 6 x 720)« #1575 46.5 (F:£k 6 x 900)

e RS R S T E B T IO AN R TRE R I B KA
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Y R HIF RAUIC, 30 MHz A ESREG I T4k Fl /K- P B A 5 15 50 78 Ak T 8] —7K~F [ 1]

SR AREE R B P R RV L IR IE IEAFIE S CISPR A -h 2B AT & (1]

4) TIN50

R EE 5, +400 kV. £500 kV. 660 kV. +800 kV BLiR £k % T2k TP i+ 5248 2 SIS T BRAA
%513 dB (uV/m). 7 dB (uV/m). 5dB (uV/m). 8 dB (uV/m)LA L HEHESZlgs 5, BRI T B T4
SR 23 BT PRAEZ) 8 dB (uV/m). 7 dB (uV/m). 5 dB (uV/m). 6 dB (uV/m).

B KB SN T T ERNEE . i TS84Tt s, BRI T LTIk a
— BRI,

3. FRWURE TR MR EHREER

RS G B ARSI —BAE 1.5 MHz~30 MHz BN, W 70 =2, SRRV 55 &
W3,

Table 3. Allowable background noise increment for shortwave receivers [9] [dB (uV/m)]
3. WRWEEATFERIEEEE9] [dB (WV/m)]

g ST SO B
1 0.5
2 1.0
3 1.5

4. FrPIEIEEVHE(E

i PR £ 5 5 T G HL B P 7 47 TR B B AT A RT S S DR T SR AN R ) SR R U SRR
it Ja— R LGS SR RIS G RIS OL[10], HEZRN R M IUE G VR SR A E, AL
HERHESH, 5T TREWHE, SORSCRAESE SRS T RART U, T B2 i o2k T3
HLP R R LR R AR, PR, R TH B2 S S5 A0 S & BB (I EES TSR 5 8 R .

LIRS RS 6 PB4 (e B AT 2% R (D)5

Eg1+AE ;~Noy —IOIg(IOO'IANO' —1)
20

D, =10 1)
X D, B I EE(m);  Egy N B EE IEAR T L0 A% 52 AMI 20 my BS54 2 m m=ikb . A% 0.5 MHz
TGk TR EE B [dB (WV/m)]: AE N LR ZER L2 TR AR Z IEE[dB (WV/m)]: Noy NEIRZ
PR ALV RT A TR HE S B A [dB (uV/m)]; ANy NS & ROV 56 A & [dB (WV/m)].

FHEEREIREEE ) Eg 7%BE 58 dB (uV/m)#r H R FEHEEE S, Ny 1% 12 dB (uV/m) [9]HUH, T
YESZ N 1.5 MHz B, BRI -S5 50 B UE & 47 TR R T 5 I R 3% 4.

+0.85

Table 4. Calculated value one of protection distance (m)

4. BrtFEEE T EE—(m)

IS 6% R — =y’ =%
5 4 [ BE 1036 711 563

B AU SR LR BRI Eoy ELFAH BT SRR L SO A BOR 25 RN, BLILERBE 5 R s & 1B 4
I ERS e SN R

DOI: 10.12677/aepe.2022.102005 34 ML) 5 REYR L R


https://doi.org/10.12677/aepe.2022.102005

XEIAE 5%

Table 5. Calculated value two of protection distance (m)

%= 5. PR EE=(m)

- St LR
e EgMdB@vVm] gy — % =%
AR 3417 T~
+400 kV 47.1 417 286 227
+500 kV 48.11 468 322 255
+660 kV 49.88 574 394 312
+800 kV 488 507 348 276

5. BririEEE K B{E

1) Hfe 5

CAR: 3 B R TS (E R R At , SRR R . Sebr TREN FHE O, X b A8 I 26 B A DG bt I 5 2 AH By
W, RS SUFA L BORIIEE S A B 4 A B

2) HUE ST

O IAT DL/T 5040-2017 (A AL 7 i AR AT o4k FL & S B 47 et E REYE ) #E5E 7 110 kv~1000 kV
IR 5 R UE G IR RIEE, A2 BB A FE AR DGR [ TIA ], KM TR SE R v AT Al SE,
LR EE AT R USUE & 0TI A LB 5 A AR BR AR A, DRIk, IR 1A 5 4 ) B2 T AR B9 4 % 11
LTI FSRAREHHE, WTE 6.

Table 6. The value of protection distance between DC lines and short-wave radio receiver (m) [11]

< 6. R SHEEWIE S HIBFIPIEIEEm) [11]

i E%@@EM&%S%% % 1 =4
110 kv 1000 600 500

220kV. 330 kV 1600 800 600

500 kV 2000 1100 700

750kV. 1000 kV 2600 1600 1000

@ +400 kV~+800 kV H kg L& HTIIRIEAN 58 dB (uV/m) (4TI K< -F¥IME 55 dB
(uWV/m)), BERLHN AR EANE, BT A ER RS, M 110 kV. 220 kV LIRS H L BT
PLBRAE (W 80%(H) 7 54 46 dB (uV/m). 53 dB (uV/m), % FEFXTIRME AN KM E S dB (uV/m)~9 dB
(WV/m)Ja, BT 51 dB (uV/m)~55 dB (uV/m). 58 dB (uV/m)~62 dB (uV/m). "W, LRI
LHTHACEANT 110 kV. 220 kV ALk 6.

® MERZH LB TIRE T FP R ENT 110 kv 5 220 kV kg [\ RHAE+400
kV~+800 kV ELIZ M TOL TPt AR SHlE HROE THE B R38N T 110 kV ASiskss, H
400 kV. £500 kV ERZ K HE+660 kV. £800 kV Bt/ .

@ AHICHIFFT R 1800 kV ELIRLZR S K F 500 kV 28 I £k i 1 B 4 [|) 6

® SEhr TR, Bt 55+500 kV B HiES R 500 kV Sk i e, =/ mk.
BROh MRS R WAL L. Bide. bl . BR800 kV O ELZREEK T A GBI R 2
WAE, I 500 kV 52304 2% B 4 A] BEAA
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M TFERFHIE DA, £800 kV HIRLL I MBI HEF 5 500 kV Skt —BUR B AE. W, AT
H—EMEN; £500 kV ERZEKS 500 kV 224 — BRI K, 714 220 kV R H R 660
KV BLILE B B 3 A B A B A 5 TS, BN AT %4800 kV BELIZR IS 5 RE; +400 kV BB L HE T
KA EE+500 kV B B A,  HeBi 3 (A BE ] 4%+500 kV ELIR 2% % 1&

Zi b, EAR+400 kV~+800 kV EIRAIK ML TR MRAEARIR, HEEEER, MR E s sl g
RE, BEETHKTSBEFELE — g KK, BHESFHCLLBTHACTINEAK, BRSNS T
IR R . TE4k FE B A DG T T A R AN AS IR 4R 8% — AN [FI L RS540 2 [AFAE 2 R G L. 3
R A VL 2 % AR F s S5 ORT 7 B T R DA DX 23 B 0L, ELR 2R B -5 R RS & 0 B 4 ) B A 1L 4% +400
kV. £500 kV K&+660 kV. £800 kV FE4 73S 220 kV. 500 kV A2k B HUE, BUEZS R T % 7.

Table 7. Value of protection distance (m)

5= 7. B5IFIE)EE{E (m)

o mikEeEs - B _
L 2 — & —# =4
+400 kV. +500 kV 1600 800 600
+660 kV. £800 kV 2000 1100 700
6. £5ig
1) AT HE BLSE S0 L B S5 L 0 OB P LB A S TR , ) T AR S T AT 47 T4,
BRI, LU 0 B AR LU e 0 TR T HACF ST 4 08

2) EHEIMAM L BT PR E T E B EEA T 110 kV 55 220 kV ARk 2 (8], % BTG
LT FAE S SME K E T BT R EE/N T 110 kV 2k, Hrp+£400 kV. +£500 kV H
MR EL+660 KV, £800 kV ELIRZRER /N,

3) £800 kV E LB HIBEF A B 500 kV Rk F fE Rl 5. A& WATIHAE —EMER; £500
KV BRI HIB F] 4% 500 kV SR E B E R, 1% 220 kV S 4% % I8 5 & +400 kV.
+660 kV ELIR 2% 1B 47 (B BT M6 T I 1&, 737l 54500 kV. 800 kV Bk AHIE . R ERZ S
— . T ZHGEBINE G RIBE AL EE {E 22400 KV, £500 kV K£660 kV. £800 kV FiR4 43 HIHCA 1600
m. 800 m. 600 m 12000 m. 1100 m. 700 m.

4) SRR TAEF, MERLN S HEEIE & 1R S PR M L 2 B3 R BEAE R, ATARYE BRI, @
T T BT A S B 5 0 P s AL B

E&WE

K BiR R AT AR AERI(12) 1T T H (20140613).

SE
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