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Fig.1 Investment planning optimization framework

based on correlation rule-driven
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Table 4 Optimal investment schemes of four areas

in distribution network
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X, 19.46 0 17.52 16.98
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X, 0.40 0.40 0.40 0.40
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MBIt 35754 74.08 132.37 154.23
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Table 5 Reliability index results before and

after reconstruction

o SAIDI/ (h-a™) RS-3/ %
A i i i i i
L, 3.7894 0.5094 99.9567 99.9957
L, 5.7549 2.9585 99.9343 99.9662
L, 4.9837 2.1246 99.9431 99.9757
L 2.9789 0.5805 99.9660 99.9934

=

it A TR A A Ry I el b PR R A 2
U5 H 2 2k % DA P A S v, 0T HLAR B EOR 5 A
PRI (4T -

AR PR pe SR LATC H, X e AT SR SRR T
H bR, Fe It 0 e i RE 0 i IX A 25 S st 4 e 1
SR A e o DAL, R DX R ], e I el o ol
H R RS-3  SAIDI 8 Fi (B Q1] 5 Fr s, 45 28 o0t 15 il
B35 A LE N 6 BT o |l T34 0 23 B G A —
i IR AR sh i R S AR , IRl R
i {1 £ I % A WA A R o B s R A L P R 43
S ZE BTN, DT Vs e R O %) ARt b o, B AL e T
SR B I A K R A AR R ST T b
Ah TR HL R XL, A B ()35 A B SR AN AIG EL B it
RN CHE T8 2% B P B B 6 T 2 It 2 s 25 L ik
B IR RE IS B H IR

®3 ARBHREARTHERNSERETR

Table 3 Optimal investment schemes of distribution network under different objectives and constraints
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Optimization model and method of distribution network investment planning
driven by correlation rules for reliability improvement
CHAI Yanxin,XIANG Yue,LIU Junyong

(College of Electrical Engineering,Sichuan University, Chengdu 610065, China)
Abstract: With the access of clean energy and the deepening of the interaction between supply and de-
mand, the current investment planning optimization models with complete power flow equations and network
security constraints have the problems of cumbersome calculation and poor convergence in the face of a
large number of reconstruction measurements. An optimization model and method for distribution network
investment planning is proposed based on the correlation rules between reconstruction measurements and
reliability index instead of power flow and network security constraints. In this model, the correlation rules
between the reliability index of distribution network and reconstruction measurements is realized by choo-
sing appropriate machine learning algorithm. Based on the analysis of correlation rules between reliability
and reconstruction measurements, the optimization model of distribution network investment planning driven
by correlation rules is established with the objective of the maximum reliability improvement and the mini-
mum investment cost respectively, and the improvement benefit of various reconstruction measurements to
the reliability index of distribution network is considered to realize the optimized decision of distribution
network investment planning scheme. An example is given to verify the feasibility and effectiveness of the
proposed optimization model and solution method.
Key words: distribution network ; investment planning; correlation rules; machine learning;reconstruction mea-

surements ; reliability ; optimized decision;models
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Fig.A1 Correlation rule analysis sample based on neural network
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Table B1 Cost data of renovation schemes

Ui A it Cch Cor 5 CELBI/%  m/a | Sl bE cn COor 5 C™ EL A /%
X 13.2 Ji7t/km 3 20 Xs 25 JiJt/km 4
X> 14.7 J3 76/km 3 15 Xo 400 73 76/MW 4
X; 2.5 oA 3 15 Xio 26 JiJt —
X 11.4 Jit/km 4 15 X 37 Jigt —
Xs 15.6 JjJt/km 4 20 X2 28 JiTt —
Xs 2 Jigu/A 4 20 Xi3 40 Ji TG —
X; 3.5 /A 4 20 Xis 22 JiJt —
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Fig.C1 Energy not supplied with DG at bus 9 and 23(no remote terminal at bus 9 and 26)
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Fig.C2 Energy not supplied with DG at bus 9 and 23 (both remote terminals at bus 9 and 26)
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Fig.C3 Energy not supplied with DG at bus 23 and 30(both remote terminals at bus 9 and 26)



