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this study established a representative measured dataset. Multivariate statistical analysis and comprehensive
assessment show that the power frequency electric field strength at the substation boundaries ranges from 0.6 to
3 840.0 V/m, while the power frequency magnetic field strength varies from 0.014 to 24.330 uT. Both parameters
comply with the public exposure control limits specified in the Mandatory national standard, which stipulates a limit
of 4000 V/m for power frequency electric field and 100 puT for power frequency magnetic field. Notably, the
maximum measured electric field values approach the standard limit with a small safety margin, and the peak field
strength generally appears at the boundary near the 750 kV outlet side. Therefore, the layout of incoming and
outgoing lines and their spatial correlation with surrounding residential areas shall be comprehensively considered
during site selection for 750 kV substations. The research results carry dual practical value. On the one hand, they
can provide fundamental data support for implementing the pollutant discharge permit system for power
transmission and transformation projects under the "Environmental Protection Law of the People's Republic of
China". On the other hand, they offer scientific, reliable measured data and theoretical support for the planning, site
selection, design optimization, operation & maintenance, and electromagnetic environment supervision of 750 kV
EHV substations, thus improving the environmental compatibility and public acceptance of extra-high voltage
substations.
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Table 1 Statistical table of 750 kV substation

ENQENEIREY) HEA HEH%
Province (autonomous region) Quantity Percentage
BRPE A 9 14.3
Shaanxi province

=KD 10 15.9
Gansu province

R 10 15.9
Qinghai province

THREHRABX 9 14.3
Ningxia Hui Autonomous Region

HramgEE /K HIRIX 25 39.6
Xinjiang Uygur Autonomous Region

&it 63 100.0
Total
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Table 2  Statistical table of electromagnetic results at the boundary of 750 kV substation

A LA THRUERRGE | RH THRIEE THWURRGR | AR THEgR AW
il /(V-m™) B/ uT il /(V-m™) B/ uT ul FE/(Vm"  JE/uT
Sub-  Power frequen- Power frequen- |Sub-  Power frequen- Power frequen- |Sub-  Power fre- Power fre-
station cy electric field cy magnetic in- |station cy electric field cy magnetic in- |station quency elec-  quency mag-
intensity duction intensi- intensity duction intensi- tric field inten- netic induc-
ty ty sity tion intensity
1# 25.0~2 146.3 0.032~2.043 22# 25.2~2972.4 0.174~2.365 43# 33.5~2250.0  0.052~1.905
24 1.5~922.8 0.080~13.900 | 23# 37.0~1 862.0 0.054~1.775 444 84.2~1393.0  0.116~0.808
3# 78.3~2 558.0 0.181~6.770 24# 11.0~1243.0 0.144~24.330 | 45# 6.7~1195.5 0.173~1.766
4# 7.1~1329.3 0.079~1.408 25# 724.2~820.7 0.446~0.512 46t 21.7~906.3 0.038~0.509
S# 10.1~3 055.8 0.075~6.065 26# 19.7~2 112.0 0.062~1.125 474# 98.4~1567.3  0.191~0.930
6 48.1~3 719.5 0.246~5.557 27# 43.2~415.5 0.044~0.618 484 63.0~1878.0  0.032~0.263
T# 3.6~2021.0 0.323~3.329 284 392.9~2261.0 0.228~0.435 49¢ 21.3~1183.2  0.023~0.588
8# 15.2~362.1 0.018~1.106 29# 3.8~3098.9 0.068~2.449 S50# 25.4~1283.6  0.023~0.327
o# 10.2~2 624.0 0.242~1.670 30# 37.3~3 067.0 0.043~1.036 S1# 31.0~850.0 0.236~2.093
10# 50.6~1 984.0 0.014~3.277 31# 63.5~2354.0 0.109~2.884 52# 22.7~668.7 0.113~0.347
11# 62.4~1014.6 0.177~0.732 32# 20.8~1439.0 0.120~6.036 53# 13.4~1240.0  0.190~0.935
12# 55.4~1569.7 0.083~1.577 33# 99.6~1 083.0 0.076~1.176 S4# 62.0~3381.0  0.030~0.566
13# 30.8~2 749.0 0.103~3.512 34# 109.7~2461.0  0.151~0.432 55# 75.6~1287.0  0.250~2.050
14# 450.4~1928.4  0.131~0.837 35# 79.2~2 756.0 0.197~0.927 56t 61.6~896.6 0.170~2.530
15# 127.9~1 542.0  0.148~0.359 36# 114.2~2 102.0  0.100~0.332 S5T# 61.8~537.2 0.200~0.860
16# 1.6~1366.0 0.181~2.283 37# 48.6~1903.1 0.054~1.503 S58# 42.4~1501.0 0.170~3.840
17# 19.7~2 498.2 0.027~2.228 38# 29.2~2 003.6 0.029~1.527 59# 30.1~748.3 0.036~0.899
18# 3.5~3182.0 0.057~1.142 39# 38.4~3565.2 0.086~0.958 60# 20.1~484.5 0.119~0.585
19# 323.1~2 852.6  0.192~0.826 40# 5.5~409.2 0.054~0.743 61# 7.2~2003.0 0.035~3.460
20# 16.5~1271.7 0.053~2.555 41# 72.2~668.7 0.134~0.295 62# 26.2~1039.6  0.057~2.011
21# 0.6~2 775.7 0.015~2.213 424 23.0~3 840.0 0.131~0.848 63# 34.6~2225.0 0.234~2.426
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Fig.2 Statistical diagram of the max PFEF intensity at the
boundary of 750 kV substation
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Table 3 Statistical table of electromagnetic results for monitoring section of 750 kV substation

I AR5 fe KB GEiH 5T i R E A2
= LA M 00 1 52 b 2 A
i, BT R T A

2k 2RI B

eSS AL 5 B e K

A TR LU R | AR TARRRRE TSGR | TR RN R
vl / (V-m™) S/ uT il /(V-m™) JE /T il /(V-m™) JE /T
Sub-  Power frequen- Power frequen- | Sub-  Power frequen- Power frequen- | Sub-  Power frequen- Power frequen-
station cy electric field cy magnetic in- |station cy electric field cy magnetic in- | station cy electric field cy magnetic in-
intensity duction intensi- intensity duction intensi- intensity duction intensi-
ty ty ty
1# 54.3~542.2 0.043~0.445 30#  2441.0~2 783.0 0.845~1.036 46#  205.6~735.8 0.066~0.210
2# 19.5~138.0 0.267~13.900 |31#  26.4~221.9 0.059~0.209 47#  48.2~668.1 0.059~0.245
3# 13.4~135.0 0.119~6.770 32#  161.7~1258.0  0.064~0.285 48#  93.4~1515.6  0.023~0.157
S5# 10.6~134.6 0.074~0.200 33# 559.8~924.0 0.018~0.092 49# 56.6~864.9 0.046~0.074
6# 67.9~2308.1 0.206~4.099 34#  227.2~2849.0 0.097~0.436 50#  56.3~1054.6  0.046~0.072
o# 220.0~645.0 0.200~0.452 35#  277.3~2710.0 0.147~0.542 52#  255.9~588.2 0.186~0.286
10# 20.0~37.0 0.206~0.418 36#  173.3~802.2 0.073~0.280 54# 147.0~1 736.0  0.061~0.394
12# 410.7~2571.7  0.068~0.116 37# 32.0~71.1 0.056~0.072 55# 25.5~1287.0 0.310~2.050
18# 70.7~799.9 0.060~0.404 38#  142.8~428.7 0.018~0.092 56#  7.7~896.6 0.175~1.746
19# 76.4~2974.8 0.108~0.828 39#  307.0~2841.2  0.115~0.343 57#  5.2~537.2 0.015~0.860
214# 192.8~514.1 0.077~0.318 41#  255.9~588.2 0.186~0.286 59#  6.1~748.3 0.015~0.218
22# 258.3~2320.1  0.221~0.981 42# 337.9~3627.0  0.141~0.424 60# 26.2~484.5 0.048~0.585
23# 42.8~903.5 0.177~0.745 43#  31.57~1833 0.048~0.429 61#  455~1335.8  0.123~3.416
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Table 4 Statistical table of electromagnetic results for environment-sensitive targets of 750 kV substation

A THEgsR TR | AR DA TN | THHgR TR

il FE/(V-m™) /T ¥l /(V-m™) /uT sl E/(Vm")  JE/uT

Sub-  Power fre- Power frequen- | Sub-  Power frequency Power frequency |Sub-  Power fre- Power fre-

station quency elec- cy magnetic in- |station electric field in-  magnetic induc- |[station quency elec-  quency mag-
tric field in- duction intensi- tensity tion intensity tric field inten- netic induc-
tensity ty sity tion intensity

1# 15.5 0.037 21# 20.3 0.041 29# 9.5~30.4 0.031~0.335

T# 932.5 0.721 22# 8.3~54.1 0.057~0.795 32# 1.5~13.4 0.047~0.133

8# 12.0 0.111 23# 1 545.5~2 608.3  0.803~3.026 55# 244 0.013

19# 26.1~233.8 0.034~0.194 24# 165.5~812.1 0.570~2.271
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