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Abstract

The uncertainty of the distributed power supply’s output has a major impact on the voltage fluc-
tuation of power system, the power flow distribution and the power quality. Considering the
problems such as the voltage fluctuation of distribution network and the over limit, for the pur-
pose of regulating the voltage, improving the power quality and decreasing the system loss, a new
method named second-order cone programming method proposed in this article can solve the
reactive power optimization problem based on complex nonlinear programming problem in dis-
tribution network which includes the distributed power supply. Firstly, the new method which
takes the voltage deviation of each node in power system and the distributed power supply’s out-
put limit as constraints and takes the access location and the access capacity as decision variable
establishes power system SOCP model aimed at minimizing the loss of power system. Then the ar-
ticle solves the problem using Modern primal dual interior point algorithm. The validity and fea-
sibility of the proposed model and method are verified by the calculation results of IEEE14 system.
It also shows that the method has high computational efficiency and feasibility.
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1. 5|8

AT EBREEIREHL, A X H YR (Distributed Generation, DG) H 7 il N 2% E & R 2% & W FU I E A 1],
F Gl B T TG 1R 7E 28 5 BOSUER 56 7 T #1016 2 IRAE s IR o 2 2R 35 77 X, DG NG WL R 4t
HRTTRE . AR LA S22 A I WL R o & 11 (R SR AR 22 ) j[ 2] Bl K E AT DG #ABCHM, 2275
JRC HL P R PR ST 23 AT AN S8 1 DA K% H R TR B AN IR AR A 22 P L ) R G RRE R, XA AR A T R
SAAICNELE, Hh—AN i O R E, AEC F N R AR AR R — AN gL B
B SR B () e AL TC T B ) R 3]

ZHALEENL DG 2 N2 5] R L R BRRR IR A AN A DL R R R R AN AR SE 2 P ) R
Gk € A [4], 340 HL R G0 R 45 ) AN BRARAS SIS A AN IR e o JHrh— ) R A T HL R T
JEAERFAN A BVERIA, WATARS DG H2 A L I A T D 38R0 0 Dl D 224845 i ) 28 40 4 40 1 21 B 1K 5
[6]c XA @2 2 H AR ARG R B, FE6fE B AR e B Bt b, [5)B SHe o ri I 2R 0 0~ i
J7 R UL F s B R AR AN IR v B AN S 20 7] (8]

W pvkae B ARG W) R S 73R [9] [10] [11], "B FE MR 2R 1 0 ) 1] R A4 J0 JE vk P i F vk
(AR BRI — BB A% SEPRE . SRR A TSGR e ) 7. SCRR[12] A DG 2 N TC HL 25
EIRHIT7H, $2H T1E DG KA BRI T 25% M ATHE T, @i 575 s 45 i UK FE 45
Hrlc M DG #RI . SCHR[ 13150 288K DG #EANFCH M, X ACH AT A, 6T L 23k 6 D) B
.

BEXE B 0] R, AR SCAE JEUN A A R R R A o T 2 AT =X LR N F Y AT A BRARAL, AE
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IEEE14 5 giJE Al babAT el odr, 3l beB, ER 1 SR A s i A D i X 28 450RE . R ISP AR AT L o
R AT A B RIRCR .
2. [EXMBAREE
JEOR A PN RUBEIR 14 R AE AR PR 2 Mk A 1 8 5 R SRR Al 3R L — P B R L DR R A Y
THEE AR R Tk o R MO TS 8™ i AT I 2 W e b DB B IsAR R ke, &l
— RS FN — IR EIER AR BN R B G 5%, R ARG TR ig.
2.1. FIRFHEA R EEARIE
Xof A8 i) RS A Y ] AR A
min f(x)
st. h(x)=0 1)
Guin <& (X) < G
X, M) A~ g) AN BRI EL S RAA R MASE LA KA
FINFA AT 1w, AFERLREMH:

&—1-gun=0
gmaX_u_gZO (2)
[>0,u<0
HErE R S| NFAS B HEEF yo 2z w REBEE m, BIrRE NS R 5.
F:f(x)+yTh(x)+zT [g(x)—l—gmm]

r r 3
+WT|:g(x)+u_gmax:|_u[Zlnli+Zln”ij ( )
i=1 i=1
22. ERSKBHE
FEARAS AL B AN i AL Bl S AT PR 6l b, PR RER, 8 AR s W] 4733 A e A i o
a, =0.9995min min(_—l",A[i<();__ui’ Au, <0 |,1
Ali Aul_ (4)

a, =0.9995min| min| —, Al < 0;—, Aw, <0 |,1
! Az, Aw,

S, o a2 BB AR A AR K
2.3. EREHNTE
AR B B R BIPE  R B Se EB, BA MS B B RE L R, 7E R SRt 1o e
b, SO BRI, 250 A B T S, B L ORI 0 Rk S R, T MR 8 T
e ) B AOAR B D, RIS
Gap = Zy:(u)‘wf‘ - er)‘ ) (5)

i=1

Kb, FERGHHOEE WA u= O'XGap/(Zr) ;o NHOEGEETUEN 0.01~0.2; r AARERL WA
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(R DL 32 F B e x4 Y s SE DAL )

3.1. MR
LM AR B 0T A ) RS AR R 4 R
min{ch:Ax:b,xZO} (6)
55 (2- 1) AR X L PR A8 T i 3 1 3 2-2) -

max{bTy:ATy+s=c,s20} @)

X A(2-1) I -2) Rk I B R o), LS A

Ax=>b x=0
A'y+s=c 520 (®)
xs=0

BTN 15 DL (0 ek ) 0 L X 4 ) AL 3R T

min{(c—vrcO)Tx:Ax:b—vrbo,xZO} ®)
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A, WS, 0 Dy 0L PO ATATHER R 5 =b—Ax, K =c— ATy 5", ve(0,1).
OIS 29 SRR AT TR AR N T R -

b— Ax =vry x>0
c—ATy—s=vrc° s>0 (11)
XS =ue

3.2. THAHEFERE
ASCUAM 45 e N AR F AR 4 N JE T Al o Y «

min £ (x)= Y26, (12 + 72 =21, cos6,)

i=l jei

Py =P, =V, 3V, (G, cos0, + B, sin6,)
Jj=

QGi_QCi_QLi_ViZVj(GtJ'SinQy‘_Bijcoseij)zo (12)
j=1

Vmin < I/1 < Vmax

QGimin < QGi < QGimax

b, Gy Al By 4y BN 5 SOV TEZ Y, RIS RUIE R : Py A1 Oy 4 BN A I SO A T RS T T8
Poi F1 Qo WA AR SRR DIRE H A0s VoY A F eI (R 0, A9°H £ 7 1 PR A
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4. HBI5 4

UL IEEE14 TS FLH RGU0NH1, REGHREREHRERN 10 kV, FEHEIIZEN 100 MVA, 7E7145 1.2.3.6.8
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Figure 1. Solving steps
B 1. RESE
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Figure 2. IEEE14 distribution system
2. IEEE14 BLE R4k
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Figure 3. The compensation Gap varies with the number of iterations

B 3. AMZREIBEREIA ORI (L

Table 1. Optimization results of system state variables

# 1. RERTEEMUER

REEHE HIHGH W RFE BILFEE
g 1.0600 1.0171 1.0600
V) 1.0950 1.0013 1.0560
V3 1.0100 1.0500 1.0532
V4 1.0190 0.9969 1.0528
Vs 1.0358 0.9909 1.0493
Vs 1.0700 1.0060 1.0470
\% 1.0600 1.0156 1.0452
Vg 1.0900 1.0500 1.0467
Vo 1.0628 0.9949 1.0466
Vio 1.0652 0.9891 1.0474
Vi 1.0386 0.9939 1.0480
Vi2 1.0243 0.9922 1.0484
Vi3 1.0443 0.9917 1.0431
Via 1.0180 0.9744 1.000
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