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Electromagnetic environmental impact assessment and optimization measures
of ultra-high voltage transmission lines

Ju Yongsen, Feng Yanjun, Cao Zhe
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Abstract : Since the extensive application of ultra—high voltage power transmission technology, the impact of
electromagnetic radiation on the environment and human health has gradually become an important
research topic. This article analyzes the electromagnetic field characteristics of ultra—high voltage
transmission lines, further evaluates the potential impacts on the environment and human health.
Through the calculation of the electromagnetic fields of typical transmission lines, the influence range of
electromagnetic radiation is determined, and the interference of the electromagnetic environment on the
lives of residents and surrounding electronic equipment is discussed. Based on the evaluation results,
a series of optimization measures such as transmission line design optimization, electromagnetic
shielding technology, power system operation optimization and policy and regulation support are
proposed to reduce the negative impacts of electromagnetic radiation and ensure the safe and green
operation of the power system. Combined with current research and practice, the future research
directions are also pointed out.

Keywords : ultra-high voltage transmission lines; electromagnetic radiation; electromagnetic

environment

515

LA AR (UHY) i FIC AR  SEAER A, AR, 72 kv A8 TR0 . BETFRG
AE RGNS, AR ERSE SR E RS 5 Tt 20 50 . SRR AT AT R AT 257
B, T e IR P T A, TR IR T P R P 0 PR SR LA AR DL
R e e

—. BRI ER R LR A THE

I ST . IS0 A BA — @ ELEE, R
PP O, AR 2 B PR R BN SR AC . LRk
Uh, HIZIRE S BT R M, ERE R R, B
RORREERU R /N, TTHES B NI T & e, TR B A SR 3
BRI ER, HZZMMNEm, Wimiksh, gt
BT,

T A RIS IR R G, BT Ry MR REAE,
R A T BN RS, SRS B/, RS i L R

086 | ELECTRIC POWER TECHNOLOGY AND SAFETY MANAGEMENT

gerp, MRRHEBEAR, RS RATT AL, e ER
ISl , o FE RS R s M N 2 80 R S i o
HOWREE T, SOMEAE(E S0 B AR T, B
A R ol s A XU

iy PRGBS B AR B L T ) B SASE LT S5 2 SO P 1Y
AT —BORUL, AR ERIR A2 2 (R G TR T, 0
BECR YRR s AR (] KB TS AT o, F a7 %
T SSZENR, SRS, SECLRIA A
¥, BE— PN PE AT AL

FURZ 7 SR BOPP A ARl DR s S FLES ) 6 AR ] B ER5E



FEEEAFIM, ERR L CAHIE TR AR PR A bR
PrAR BT FR AT PP 2 e (ICNIRP ) BoAf i 2 e )
X7 2 R e R BRUEREFT T WIREILE . ICNIRP L, K
R R AR P SR S — e BB BRI P, 2o AR R A2
AT, T EES LRI SR A T R S A

FEREA, B e e R AR 1 PR ST, SR SCHT T
HE T A HPRERIHARIIR . edn, RIS AR
ARIUAE) DIRHLE T Fes iz AR A i R B P PR A X LUAR
WERHLE 9 B R R s TR AL T R S,
BRT R GAER L 2RO T IR, 35D TR A&
AR AR o

FLI 7 BB AT P 2 — N2 R . 2RI, 7T
b 8T AR, IR T T HR . FRERIN T
Tt R 2R AR A KB DAL, i BRI
JEREROARIE, B LR SO e AT Tl A el AR A 3
RN BEAE DR G AR, PPATFRERT BB R 2 i
AT BRI AT HE TN T SR AN 563

—. BEMERmITE

(—) CERHE

R T R FELZAG % ) FEL A 0 S B0 P — I B B g 4 (T e
R, o BT e e PR ) R A7 A AT IR BE, e
AT SONTTEE . DUT /ST E R S Zisiriis
AT A R R P «

R ST ERE ARG (W11000kV EiERERSE) |
IR AT I R E, BEE SRR RSN, PRI SR RS
TR (ERRZBSEFRAHTT, RZEANERN ST ZelifE, X
T A B AR RV, IR E AN IS iR R 5 W
R IZE FEL RS XIS MR R N

Wt . 2Zi R RSE (W11000kV 28k RS ) MIFH
HIRRIR PR . T 28 R RO T [l SR, S0
e RSB T A XM ASEAHE A iy e, H
FERG R N, RES AR R T2 bt FRRlRAEATIC
BT, A B i AR, SR ARG A IR AL
JSEATS SRS R PR, EEZE 0T o B PR P B e il T4

SMNEE : AREAHSCHT S R, e A el T
R HSZIEEE R SRS, MR . A
LB UK JA P 45 R 22 25 DR O . T 1000k V I Bt &
48, SOWEREE FES00KEAN, T FRRASLE, X—ufa
TRZE LTk, B B RN S AT DORS A8 R e 3 DX v
TAERGTSRERIITE R, EEEX . TSR E .

(=) EBEFEI AR

S 1) B TSR A PR R, 0 AR R A — 2251
AR T HIRT SR o S v U 5 R L i R ) ]
BRI, (RN )58 T I R REET, X AR A i S
RUVo AT 2 BRSO AR B A T2 A 5N -

IR T TR O IRAERS . I RiBl AR ikt
HOREE AR, e R FELZ IS ™ A ) L7 T R IR B 7 AR T
M, SEOLETCIELER TR, ATgniEEntaica, mm
SRERIIAR AL R4, W ORX L IR A A IE 84T

JEHE L ST ISR, R At TR AL
Hh, SEATREEGIRAR A KU, R LI AT e A S R i o
ZE AR AR IR ORI EUE R U PR N S it < (AP B ]
RKF. RAFWLE, RRES S ARERE AR R R R
SEFRIU T E AL HAEAZAR (WHO ) S U HERHE
WA S P RN T T ORISR HIEIE5IERE R
TSR 5 R | BRI IN TR LA MR RHBUR EA DIAR 2%

RGN HAIN . — e ssE RN, AR e i
SR REXS IR G AN, ISR . KR, AR ERER, XL
SERTER R AFE T A AT R, (SRR 5 X LR 2 7]
BB AR TP 158

FELRE BRSNS AR AR B A S 0 14 TC e — 4516, BT ARTR Y
A2, IR ] v 55 BE A R 370 2 0 X AR RT B 7 A — T2 I X
Wo A AR g e A FRLZR BRI, NSO AL BRI S
SRIBE R, o fa AT TR A RIS

(=) MEARREHFMN

7 e i PR 7 A O FRUE R e s A AR, 0 T T Y
HTIRAT . TSGR DO S (S T, BN -

WEBRARTIL ARSI SO i S S5 T HE
PR RN T B E RS (s, LEE
fE5) , WU TP SEUE B B R BUR S 208, S f
BPERISERSIE . 7R R Zis i pyiEE 200G, R AR AT
TISELBEE SR TR, PR sH R RS IR R BT

R, TP BE A, o A ERR L
ae RN . B TIRT (WTREREFEIR . XL S ) FORIHY
g Chpkrrhndiss . A ReEss) sy, s T
WATHIE R IDAE, SRS B A R A PR P
RS S BB SRR, FRREIRBE SN T BRI D

Tk fERIR SR T ARisotftr, TJ A iR
BEHREZ B RETI, SEOREUHIRIFEETE, ARSI
PLC (A Myt as ) B0 DCS (st Rs ) Gl
RGN, B SEBREEIL, Ahse e dHi.

=. {RikiEnE

(—) &Rt 5HREME

i PR OIS A JR) 1 U R T O P R 3 B S B R Y
PER. JEILE ML, 7T A 08 L7 1 TR B R SR R 5
Wio HAPAH AT

ZRRR IR ARG, O FRARRS ORI, RUEEETT A 4 A
DX, Sl DOBRRT B s, Ry PO e st X L 1[I
NIARIDCE, BES A R R i . TR RIX I T LA
T PR SR A BRSO, RS SIE IS &R T

2024.6 | 087



B8RS | POWER SYSTEM

DR R R L S PR AR O R A DA
Koo e i FELE IS B AL o A AL M TR 3 T DIy Fas A
WIATRIE . R A AR S, W LR R AR AT R B
Wi, AL R AR

AL SR TR BRI AR, (T E X
el R RIXEUL L), M R A
RCHE G P AR ST R AN . T A LR D R A S R AL AR
GEEFPMFINS:, ST RS RE

REZIIT S AR, R LR D FL R TR
e RAEE XIS, SCBUE A SRR AR5 HL A

(=) EBEmRRA

FELIE B RO T D AR ST N SN LR B S W Y BT B
ARCAIBERL, TP RS AN, ORI s T LR
PN ALAF -

BRI EE . TR R4 EENREA R, fE A RARAIIX
B BB, AT, AR ON . XL R A RO
PV ROTERR, I D TBRERR ST HANIE

MREEST PRI R . TR 2RI B B R, e IR 5
[ S RS E R ckeick s G D v R G R 2 8N e e SV A O A
P IRFEREAY IR, B AR IR SN e M L 5] 2 i
A RO REN IR =, AR AT

R R AR T oo, W s p e R 5T
BERE. BIrREss, RPULE ST, XT3 E LI
R o I s AR S B O L N E F B R RSB, Wi L
BT RS FUAR A TH0, R MU BRI B

FELIE B R 1 [ T BB 0 1 PR AR S X ] B B SRATAE B 1Y
S, ARIEAL A A A P TG Bl AR H AT

(=) iR NRFETESL

FL) R G Y e A s e L B A i P e B 7 2 1) R et 2
B WD FR GG A FEAT S T, AT ROR D A
HUzAR S o DTt e dE .

U5 AR Y AR SRR B ik B S PR I UL,
R FL I P P AT P o e D P A P 27 R R Y
RS, TEWE I RATATIE T, R i i R R 2
o PRI EIANT, FIRR RS IR, IR
NZGHFSENERIB TR

T FERNRGOSTIEAR T, &2 HEA 2 R f
B, BERARSHIET, MRS BRI R E IR, A
RSN AR AR S, 853U L Ze % R SRR I A 100
o TEIEERE RS AGT,  Blob B S 1 HURE R S A R
ARG L ETREBTHIR

AR SRR AR S, SLHL R R A A
ISR OO AR R B ARy, iEAe g
s SRECARIN TR o LR 1O S 280, BT IR/ N PR PR PO E

B RGBT, TR R e, iE
AROR D R R B RSS2, B, AR ST i35 )
FEfEH

088 | ELECTRIC POWER TECHNOLOGY AND SAFETY MANAGEMENT

(M) BERENSR

9T AT A A v R PR 1 FREER B BN, BURFEBOR
il E S e BRI RN . BT

LR PR R I E « BURFRAT BRI~ A0 [ bt Hl5E
RS A LR ST BRAE R TR SC 22 it A7 S8 M L ERBE fR e
PR, RRORE S e R AR Y FRE R A ol T e . X
AU TR RIS S AR, oy U 22 e T it 1 ik
R

PR PR S M 5 A - MO T e s LB LA BB Y S
I, T PP P B R XS ] BB RS R SN o IBORT L 1T FELE
PRGN, 7 1) 2 R SRR XA i B DX BT, A R P e ST R
FE G e axbrifie AR A IE L RO DT, R IR SR O
Jite, AR FLT T PR RS 1R

FHIF SR SRR WU R SR AL SRR . i
A AL TT R R AR ORI FE S I T o R SR AT
HEIS, SR BRI S EA S, TR R SRS A I
AT HRp L BB BRI SHT RARGR A4 37 A VR B e BOR
&, DM T AR R T AT

AREPRTSEET . A A QS WIS AR BRI
W, TP SRS, R RAT X AR e U Y
IR, BSREULERIBT I 1

g, g

Fiti 5 7 v s i L B AL TN, 7 £E R LR
Btk a . BB ARSI A AL, ASON @ e i
L U IR BT RTS8 H T HOW ARG E . i el A KL ER BT RN
VIR, SR T Ot . AEATR . AR RO BOR SR
i, AR ARG RS, DISCB e e 4
. ATERAEAIERGRE N
2k

(1] 3KJA. A e HE RS U i P e i HURE IR S 22 AP A S BRI B 5 [ D). 2= HI28iE R
2, 2019.D01:10.27205/d cnki.gltec.2019.000351.

(2] B o HE A8 it 2R 2 il P 2 6 v PR 8 e e 2 St P PR S R A 4 BRI B
[J]. RHhIVE SR, 2020,1(22):87-91

[3] bl A FEAC e L ORISR RS 2 PR BIFSE [ D). 2EIMAiE R, 2018,
[4] Z2f20E. 0] [ IR 750 T (R i Fe i FU 22 i FE R PR B SE i & S5 0 Tiftse (D). 2=
HELT R, 2019

(5] XURHER, PEANRE, SRS, e e H A8 e i T R i v 2 i fl 1 PR 358 S 43 A7
[J]. LA, 2017,50(10):46-51.

[6] JiORAL, HE2%AE, JBARGE SPAT AR I A e HE A8 it i PO 2 i P SR B R M I
[J]. AT, 2022,41(01):102-109.DOI: 10.19585/].2id1.202201014

(7] Fe0e. fi HLZR B PR BEAIURR AR TR AR S IR 2 BT 9T [ D ). Lo sl ks,
2019.D01:10.26944/d cnki.gbfju.2019.000513.

[8] #ETRTR, WX PLME, MM KR RGO URAEE s SR [T]. I,
2019, N0.383(19):51-54.DOI: 10.16589/j.cnki.cn11-3571/tn.2019.19.018.

[9] BREEHR. 110KV 357 24 l 2 B AT I R PR S BB o (0], ABURS 2R,
2017, No.141(02): 23-24.

[10] fAIRZZR, #E¥, FEHAE. 500 k VASHHATAR IR i Fi 2R 1% R PR B i 5% i 4347
(1], iR SR, 2018,34(05):5-8.



