@ hHLRER

170 2019 4F 5 A

Electric Power Engineering Technology

F38 % Hi3H)

DOI:10.12158/§.2096-3203.2019.03.026

BT 2R B0 19 3% 22 fe 0 T D A 2

ET=', ARMK, mR, L E% B4
(1. [ YRS 23 7], T35 G 22600052, [E RIZ M Mt 43 &, Y140 28 225300)

H EAERENRAT, AMESHBEENESH

o TR A BACE, — R LA RA AL TG RK, B

B AT %5 A W) 69 K A i 4 A 18] 6 S 3K BUAe R W UAE R R A TT AR, BT A st A R 6 S TR A E B R, 122
RSt AR AL BB R BN, E2 TR 3T —RH AR, X FRALS RS
BN ZRAARATIE R, X BT AN X E SR KNI A TR IRSVESERERMAED, A Th
#2365 IEEE 5 7 5 A3t 4T7 B, e T RAER G EAR A Z AR, RALREAVN T ZER LB MIT—BEs
B 18] P i T 4 R ey SR B BT A) 7 S, BLR WALt ) AR ARSF SR 5 ATk 3

KEIR:EEZR>REMA; EEMA;E LA R
B4y K5 TM744 XEkFRERD : A

0 3|7

FRAGTA I L H R G R E 17 B 2R
TR Py S B I S R A Lk kA
TWARE ™ HAe A ) R Gt Akis 17 s
T M A g

RS B DU T L 28 M 1 S B 0 AR 48 P AS (]
THT 22 ] 22 1% ) o A A L e 452 A W B 1) )4
B AT, PR i 2 e D0 T A A — 2 Y R R
PE L SCRRL 1] & U 4R T 3 25 0 O 0 A
& AR T S RAE R TR AT . X
Rk 12 ]2 T 4 o AL IR ARG B2 MOl 5 e 1 ] ] 44
PERE K B B e D I s S e AL . SCRRLS | 2
ALt 36 Rt 04y 1) 7 3K, S o B A dee pIL ¥
TR SCHR[ 13 JBFSE 1t e s AL B AN T
T 22 1) 22 F b R, A6 B2 85 28 T 4 14 [ s il 2> 97 £
TR L e 22 o SCHIRL 14 T BIFSE K T A )il
A RRHERC R AL IR B, LU R/ N A AR B A 19 3l 25 5
DU . SCHKL 15 | B AL i 5 i T i 2 T 4
bi, ST At A L ) AT AR A P S
RWCTAR , 2725 S (I T3 0 30 2ok 390 R 25 e B pAY 1 T
TR S B JBE J] S0 PN B — 22 B 4 A A 0 1) T8 3 A
oyt

SR B 285 S A0 U N Ry RS IR 18] 29 kg LA I
B, 220 1 7 g A I )b A A S e, i RE R I Y
R FREAE 1 25 N 1) ) 5040 0 HBORI A HRL ML A2 A B T
BT DR B R RS SR M B S il 1Ay
MR T A A TR L. RERAENT
Qb 3R B B 25 R LA S — BRI S 98, %o ek B

WCAS B #1:2018-12-07 ;45 =) B #1:2019-01-25

X E YRS :2096-3203(2019)03-0170-05

S XA RN S T — RS R E S, S0k
TEBUA B I 0 B Al _E % H 3 T 22 8 B0 14 e 1L i)
TR, I RERS 2% 1E A2 AR (8] B A ESetk. 18
BEAERR b, BLIEEE S 75 5O B35 3O BT U5 v
IERRPERSE HITE

1 BSRAHRER

S DI T 2 S TR ) A SR R 1) A3, s v
R T2 AL H AR eR A A Y RN N 3
AT LA B /M S B bR R R B
KL R/ -

minf = 2 (a2ipéi +aupe +ag) (1)
K. f o BAR RGN APLEEG P s i Gk
ma@ﬁmtﬂﬁ;aznau,amﬁjﬁ% i ﬁﬁ%*ﬂﬁgﬁ%
Rt S8
S QYo RO FO T AT 2

AP, =P - Py -V, 2{ V. G,cos6, + B,sing,)

J
N
AQ, =Q¢ —0p -V, 2 V,( Gijsineij - BUCOSO,','>
=1

(2)
AP, AQ A B A A 1Y A A T G
DNV ASA 15 Py D971 i 8 B DA s N 719
BV VAo i, R IE(E G, By A
TRCFAERER S A7, 50 AT SERR A s O
Qo 73T R i G LR S JCEh ffar 5 6, =
0; — 0, WP A ZE
ARER AR E 2 A D L Yy
W, L R A L ROk % A% i R 2R



Rz % ST REPWES IR 171

B (3)

. <0, <6, Vie (1, ,N)

| = V2G, + V,V(G,cos, + Bysing,) |< P,
Vie (1,---,N)

ﬁ$mw@mu@j§ﬁaiﬁﬁ%w%ﬁiﬁ

Sy e A L Ty U T PR R P B AT £ 11

TR IR s Pk 2B i B DG R

2 ETRENSHNEERMARRE

21 EERMRER
2 PR RS A 45 AR B S R
fEBT X B A [T, , T, 1, BAReREL AT S

. Ty, Ne )
minf :J"r z (aypei(t) +aype(t) +ay) |de
. L=

(4)
K F R S R EERT B X [RI [ T,, T, ] 2R
SRS e R NRHELIG
LR AU S
AP (1) =P (1) — Pp(1) - V(1)

N
z V.[Gicos6,(t) + B;sing,(1) ]

AQ.(1) = Qi (1) — Qu(t) = V(1)

VielT,,T,]

ZV[G sing (1) — Bjcosb, (t)] Yte[T,,T,]

(5)
P, < P,(t) <P
VielT,,T,],YVie (1, ,N,)
Qi < Qu(1) < Qi
Viel[T,,1,],Vie (1,-,N,)
V.< V(1) <V.
B Viel[T,T,],Vie (1,+,N) (6)

gs 0,(1) <0

YielT,,T,],Yie (1,,N)
| = V()G + V() V(1) [ Gyeoshy(t) +
Bsing,(1)] | < P,

Vie [T, T,],Yie (1,,N)

A(4)—3(6) i FEthil 22 fE P, (1), Qi (1) IR
AR V(1) ,0,(1) ,Py(1),Q,(1) AL Py, Qy,
B R o O T I A i) 22 R B, B B R i ALTE
I E]_E AR, 105 A FE R AL TEHE 2 o

Rypidt < P (1 +dt) = P (1) < R, dt (7)
A R i » R 7 5 0 mk%mﬁkmﬂkiﬂz
e IR N (457
22 RBMSEMERR

RS B AL B BT 7 ) AR SRR,
2157 FNBORBORT A0 I, B8 F I R 5 8 2 A 1Y
BERIE RSN

XPIFRIXRIL T, , T, ] #4773 & e IX ]
—NHRBET T, =t,<t,<t,<...<t, =T, , FPTHIKX
L, , . ] —FXE]LHp 0sm<n-1, EX
AR I FE R e KRB : A = max (1, —1,,) o X4
AT DX E SR F IO FIR , W 328 252 dse I ) A 28 ] 2

FoR MU I
n-1 Ng
minF = %‘ii%mz:'o ; [a2ipéi<lm) +a,pe(t,) +ag] x
(tm+] - tm) (8)
APi(tm> = PCi(tm) - PDi(tm) - V1<tm>

N
Z Vj( ty) [ Gijcosezj( t,) + BijSinei]( t,) ]

Vm=0,1,-
AQi( L, )= QGi( tm)

,n—1

9
- Ql)i(tm) ( )

- Vi(t,)

\
21 Vi(t,)[ Gsin,(1,) — Bycost(t,,) ]
J=

Vm=0,1,--,n-1

Py, < Py(t,) < ]Tﬁ

VYm=0,1,-,n-1,Yie (1’...’Ng)
%$ Qi(t,) < Qg
VYm=0,1,-,n-1,Yie (1,...’Ng)

V< V(1) <V,

Vm=0,1,---,n
0, < 0,1, <6,

-1,Vie (1,---,N)

Vm=0,1,-n-1,Yie (1,---,N)
|-Vt )G, + Vi(1,)Vi(t,) [ Gieos0,(t,) +

m m m
g‘Slneij( tm) ] ‘ = Pij
Vm=0,1,---,n

-1,¥ie (1,-,N)
(10)

—t,) < Pg(t,.,) - Py(t,) <

Vm=0,1,--,n-1 (11)

Rdowni( tm+ 1
Rupi( tm+l - lm )



172 2 HEHEAR

Z I, ELME R AL AT 50 (8) —3 L (11)

3 EflaH

3.1 RESY

YL EIA IR, SO LU IEEE 5 1 RSN
B, AR T RS RS R . TEEE 5 95
MAGIAH 2 WML, S DRI A3 A%
LRI SR 2 ZRAE TR S, RGN 1 R o
TR BN A sE D 1.10 A10.90, fLAkmt ]y 1
d, e R E TEEE 5 95 5 R G ER], H 4 fi
FR(51Z H KRGO 0 ) ARE SR AT
FAEBCE, AN1E 2 Przs o H R L ATLER 1 A L AR
R RE BCE TEEE S 35 sl R G AnER B, Aoh
HLALH ) BRSO L A i R 2 BOR AR BUE (s
ZAH) Wk 1 PR,

4 5

2 ; 3
1:1.05 | 0.08+10.30 | 1.05:1

1.6+j0.8

1 IEEE 5 TR ARG LM
Fig.1 System structure of IEEE 5-bus
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Fig.2 Forecast daily load curve
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Continuation optimal power flow model based on Riemann integral

YUAN Yayun', ZHOU Weilin', YANG Yang”, MA Yifeng', GE Qin'

(1. State Grid Nantong Power Supply Company , Nantong 226000, China;

2. State Grid Taizhou Power Supply Company , Taizhou 225300, China)
Abstract:In the actual power system, the load changes at all times under the influence of various factors and it can be regarded
as a continuous function. The development of smart grid makes continuous time data acquisition and generator control come
true, so the continuous time load dispatching is imminent. However, the economy and security of the original static and
dynamic optimal power flow are limited to some extent with considering the optimization of discrete functions. The Riemann
integral method is applied to expand the optimal power flow, which consider continue time change of variables. A continuation
optimal power flow model is established based on Riemann integral. The precision and efficiency of the algorithm is verified
through the stimulation of IEEE 5-bus system. Simulation results show that a final optimal dispatching is found in the proposed
model with all the chance constraints satisfied. Moreover, the active power outputs of generators flow the fluctuation of load
well.

Keywords : Riemann integral ; optimal power flow ; multi-region ; continuation power flow ; communication constraint
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The distorted electric field on rooftop near angle tower of

500 kV double circuit transmission lines
HUANG Mingxiang' , BIAN Hongzhi ', LIN Yifu ', WANG Yifei >, YANG Dongyang >, FU Zhengcai *
(1. State Grid Fujian Electric Power Co., Ltd. Economic Technology Research Institute , Fuzhou 350001, China;

2. Key Laboratory of Control of Power Transmission and Conversion( Shanghai Jiaotong University ) ,Shanghai 200030, China )
Abstract : Power frequency electric field near the angle tower of double circuit transmission lines is seriously distorted, which
becomes an important factor restricting the engineering design and environmental assessment of the transmission lines. This
paper establishes a model for the simulation of power frequency electric field near the angle tower of 500 kV double circuit
transmission lines. The validity of the model is verified by the comparison between simulation results and measured data. The
distortion factors affecting the electric field on the rooftop are analyzed. Based on the electric field exposure limit, necessary
control distance between the house and the transmission line is estimated. The results show that the closer the three-dimensional
distance between the house and the line is, the more concentrated the electric field is and the more serious the distortion of the
exposed field on the rooftop of the house is. The influence of house height on electric field decreases with distance increasing.
Finally, the control distance between the houses and the lines under different house heights and turning angles is suggested,
which could be referred in the planning and design of transmission lines.

Keywords : 500 kV double circuit transmission line ; angle tower; power frequency electric field; distorted electric field ; contr-

ol distance
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