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DG A M DG AT LA DG TR gkt

VES DG, DG, DG, DG, WH
1 T DG A 7 DG H#EA 5
2 PQ PQ 002170 002028 4
3 PQ(V)-1 PQ(V)-1 0.03295 002697 6
4 PQ(V)-2 PQ(V)-2 -0.04057 -0.04372 5
5 PV PV 0.10476 002862 5
6 PI PI 0.06386 006206 5
7 PQ PV 0.02170 008119 4
8 PV PQ 0.11018 002028 5

. PQ(V)-1 Fl1 PQ(V)-2 G99 2% 7 LA JG il i R T 0 T 4B
KA HLAE S £ 1R S 20 & A LA KUPLAE S 45 1 A9 PQ
(V) ER DG,

RS TECHEM 2 4 DG 7 S EREEA PV Y
SRR DG B, DG, 5 S DG, 9 5 1E 7 L R 43 5
0.999 44 p.u.F10.999 62 p.u.; £ T % 7 FEH M DG,
T EA PV T 28R DG B DG, T A IE FHLE R
0.999 55 p.u.; 177 % 8 HHECHL W DG, 15 sidEA PV
TR DG I DG, W AIEFHEN 0.999 41 puu.,
LA UL Y R G H A PV 1288 DG H G Yk i
JC SRR A fd DG 1 19 1E P R I A T AL R R
H 72 [R) B B HE I 4% 1 L R A B T AR 4 Y S
AECEAER

iy —J7 M, N 3 ATt =R STfi E FL  TG
DG A FE AR DG B, 3 T A SCE 25 /9 i
W SIOEAH 22 R K, AT B HIE T AR SO B R
B WAL A1 AN A ik () A B DG RE

1% 3 P 8 Bl DG 2 A5 % H G thi o A
(A5 BT TC H T = AR T B 4 R g an Tl 2 i
N R R BRAE RS L AE R TR, 534N R 3 AT
JE 2 % 3 1 DG fa th £ A AT DI U 3 (b M)
He#s .,

1.010
Fen}
hEE
& 0975
Rt
0.940 .
0 1 2 3 4 5
WS
(a) HE 1
1.010
bl
EQ‘E
& 0.985
bt
0.960 ; ; : :
1 2 3 4 5
e
(b) %2
1.010
bl
‘:LE
& 0.985
"
0.960 :
1 2 3 4 5
s
(¢) THE3
1.01
m
‘:E;:
& 097
2

1.010
=
= 0.995
iy
0.980 : ! . !
0 1 2 3 4 5
TS

() %6



4] ® 0 8 & iR B

F34%

TR

(h) TE 8
—a— A, —e—BHl,—m— CH

2 ESWMDCEANARTETAZHEBIE
& & 43 75

Fig.2 Three-phase voltage amplitude of different
nodes for eight DG grid-connection schemes
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Fig.3 Active power output of different phases for
DGs in scheme 2 and 3 of case 1
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Tab.5 Grid-connection parameters of
different DG node types in case 2
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Tab.6 Three operating modes and iterative times of case 2
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Tab.7 DG reactive power boundary violation and
reactive power output of case 2 in mode 2 and 3
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Fig.6 Phase-A voltage amplitude of different
nodes for three operating modes of case 2
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Application of support vector machine based on grid search and cross validation

in implicit stochastic dispatch of cascaded hydropower stations
JI Changming'?,ZHOU Ting',XIANG Tengfei’, HUANG Haitao'
(1. School of Economic and Management,North China Electric Power University,Beijing 102206, China;

2. School of Renewable Energy,North China Electric Power University,Beijing 102206, China)
Abstract: The combination of SVM (Support Vector Machine) theory combined with grid search and cross
validation is applied to the implicit stochastic optimal dispatch of cascaded hydropower stations under the
condition of uncertain inflow. With the minimum system structure risk taken as the training objective of
SVM and the parameter distribution law combined,the exponentially divided grid is searched for determining
the optimal model parameters. K-fold cross validation technique is adopted in the evaluation of SVM
training performance,which decreases the influence of training sample randomness on the performance of
training model and improves its generalization ability. The implicit stochastic optimal dispatch of cascaded
hydropower stations is simulated on the hybrid programming platform of VC_ and MATLAB,which shows
that,the implicit stochastic optimal dispatch based on SVM with optimized parameters enhances both power
generation capacity and process.
Key words: support vector machines; grid search; cross validation; hybrid programming; cascaded hydropower
stations; optimization; hydroelectric power
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Decoupled three-phase power flow calculation for distribution network with DGs
YANG Xiong', WEI Zhinong',SUN Guogiang',SUN Yonghui',DING Xiaohua®,XU Xiaohui’
(1. Research Center for Renewable Energy Generation Engineering, Ministry of Education,Hohai University,
Nanjing 210098, China;2. China Electric Power Research Institute(Nanjing),Nanjing 210003, China)

Abstract: A method of decoupled three-phase power flow calculation is proposed for distribution network
with DGs. The three-phase load models,sequence parameter models of distribution network and the grid-
connection models of different DG types are built based on the sequence component method. Based on the
structure of distribution network ,the three-sequence decoupling-compensation models of unsymmetrical line
and the path-loop analysis method,an effective method of improved power flow calculation in sequence
network is proposed for the unbalanced three-phase distribution network. The grid-connection interfaces for
different DG types are classified into PQ,PQ(V),PV and Pl node types,the corresponding DG models
suitable for the power flow algorithms of unbalanced three-phase distribution network are built,and their
iterative calculation models are derived. Case analysis verifies the effectiveness,versatility and convergence
of the proposed algorithm,showing its better performance in DG node handling and DG reactive power
boundary treatment.
Key words: distribution network; three-phase decoupling; power flow calculation; distributed power

generation; three-phase unbalance; models
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