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An Optimal Rescheduling of Power Generation
to Constrain the EM Field Emitted from Power Transmission Lines

SHET -p UK B w & A g
(Jong-Hyung Kim * Myong-Chul Shin - Wan-Soo Nah - Il-Han Park)

Abstract — Power utilities must satisfy both supplying high quality power economically and reducing EMF levels. In general, in
order to reduce EMF levels from transmission line, it is effective to install shielding wires, configure wires with minimal space or
modify structure of other conductors, etc., but these techniques require much cost and time. To some extent, the EMF levels
associated with critical transmission lines can be reduced by redistributing the scheduled power generation, since it can change the
power flows. Therefore this technique can be readily applied without modifying other structures. This paper considers the OPF
{Optimal Power Flow) with the EMF constraints in transmission lines to determine the power generation redistributions and

demonstrates numerically the effectiveness of the approach.
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Fig. 6 Distribution of magnetic fields emitted from each line
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Fig. 7 Distribution of magnetic fields emitted from each line

i d2ddA gAsts AAd BE2RHE EF T A
2o A7 oEmz 29 59 6ollA BRe] AsEz
g 7 H &S uUehdn, =@ AFe 2ddge] AR
wige wel vmH E WEEE zn UFEA 1)
g At 2¢F 3ol A BgtRe] HAY AR AA
B TaA97] A REAQ o] € £ 3

5d E

#E o] T4 A7l @ ko] AU 4
oz AZHR g 2 ol YA FAR ZEsHE
Aaolelq wTh A A FY M AxrG ML
4 A% 287 Welo] s D Yl

ol B =FdMd s 5FAYGY 7|E FAMRAN 2
Agte AA7FE Adstaz & o HHA T FHGE
A& Mgz H4EY ¢ e dd9 dagEL A
Alatdeh, ¢]2L AHAZTY GAHE NPy AP=x
FE Ao gn $AMRAAN Gt HRAAY A7 E
AR HY U2 {FAAFERE s Pdyelr, o e &
448 #edslz] 98 HyY =AA 34 134 M2
TF49 14 24 Ald ABo dis] A& nakeh

FHAAeR 4 34 MM A HAAE AR
grel Hekd Mg 9 Ay @42 Bddd £ EA
Ale] <9lele) AHeM Mz FHe MHAAE TY F UE
£ g4 g friged, el A HEEE T
g B 2 @Ay 2o FYdd AEE Pgor g4
Fozi MzZM wdste AAA AdL @Hg HF A
el £ HE¥ 4 U=F vt IHS vRez 14
A A A% W& e wdd R4 FAE A
H22 R Rt A 2 RA Adxzdg 23EA
@& Aret meid A9l i SAuE FIME vjw &
Aoz <te] T LS IAFoTH HEE FelF
o2 dHINAY HuE FrlelA gur 53 Az Az
A H7E Y F U2 Heoh AZeA gl A4
T Aze Ak esl Z2AET) g 24 Wy
3 Aol wast gAY, 53 AAEs AZd 2EE AR
o3 ARHEE WHYS Halog NP ulwEH 4



dstA 54 Azg HAAE Aele e e #Hust
Aok ek SHAY sPAAGgA dR2e ARA A%
nEEtE @A aFAY Aoz AlgH, 244U F4 ¢
F ZEAE dyuadyd v 582z HAAe w4
& AR 5 YE Aoz Btk

aAtel 2

2 ATE 2001dE SIULTAY Aol e 7z
AATATFATLS FVOL olfolR 7RA BAR
Aol gAEYUTh (FABEUE © 9510

b - |

[1] K. H. Abdul-Rahman, S.M. Shahidehpour, and N.L
Deeb, Effect of EMF on Minimum Cost Power
Transmission”, IEEE Transaction on Power Systems,
Vol 10, No. 1, February 1995, pp.347-355.

[2] Y. Gao and L. Yu, Determination of Dangerous
Region of the Electromagnetic Pollution Caused by the
Electric Fields around Power Line", Intemational
Conference on Communication Technology, ICCT'98,
1998, pp.526-01-1-526-01-4.

Trans. KIEE. Vol. 504, No. 10, OCT. 2001

[3] A. R. Memari and W. Janischewskyj, Mitigation of
Magnetic Field near Power Lines”, IEEE Transaction
on Power Delivery, Vol 11, No. 3, July 1956,
pp.1577-1586.

[4] R. D. Begamudre, Extra High Voltage AC Transmission
Engineering, John Wiley & Sons, Inc., 1986.

[5] Transmission Line Reference Book, 345kV and
Above/Second Edition, Electric Power Research
Institute, 1982.

[6] W. D. Stevenson Jr, Elements of Power System
Analysis, 4th Ed, McGraw-Hill Book Company, 1988

[71 A. J. Wood and B. F. Wollenberg, Power Generation,
Operation, And Control, 2nd, John Wiley & Sons, Inc,
1986.

[8] S. Ghosh and B. H. Chowdhury, New Implementation
of The LP Algorithm for Optimal Real Power
Rescheduling”, Electric Machines and Power Systems,
25 797-809, 1997,

f9] J. D. Glover and M, Sarma, Power system Analysis
& Design, 2nd, PWS Publishing Company, 1993.

[10] H. Saadat, Power System Analysis, McGraw-

HillBook Company

5 ETF

19739 49 299 A, 19979 @ dd A
7Z1F&n €9 199949 T oY HrA
A R AFH FEHE FYMHAD. 199
d~d4 F dgd HAzjdx @ FEH
TR HARA

Ay H (R B R

19479 49 39 4. 19709 AEad A
NFet 2. 1973 dAD gt A
ZhEda £4(44h. 19784 F A9
A7 e E}0(FH). A YA A

A 8 AFEFUHY as

Az M WY HAA Mot De{dh wdHe| Y Yo

Lp g (# R %)

196213 69 149 4. 19849 A& 7
Fa5 29 19869 § dEgd 47179
3 29AA. 1914 F o AT
g3 29(3h. BA Azad Ar4d

R AFEHFUR Rug

oo & (4 B B

19606 59 79 4 19843 AMEd 7
T &4, 19869 F dEY A7
o £G(HAD. 19908 F A A7
3 4(FEh. 84 Aadd AAH

% FFETUAY Y25



