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Abstract: Driven by achieving the target of carbon peak and
carbon neutrality, such new energies as wind power and photo-
voltaic (abbr. PV) generation rapidly develop, and large-scale,
clustered, partitioned and stratified grid connection become the
key development direction. In allusion to power system power
flow fluctuation and voltage excursion due to large-scale grid-
connection of new energy, a layered and partitioned grid-con-
nection planning method for wind and PV power station
clusters was proposed. Considering the topology of power grid

and the impedance of transmission lines, based on the graph
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theory the power grid was partitioned, and a multi-indices
assessment system to connect new energy into power grid, in
which the voltage excursion, power flow fluctuation and the
indices of economic operation were included, was constructed.
Taking the minimized curtailment of wind power and PV power
as the objectives, a layered and partitioned grid-connection
planning model for new energy was established. The estab-
lished model was simplified by the second-order cone approx-
imation method of AC power flow, thus each assessment index
was solved, and combined with TOPSIS comprehensive evalu-
ation method all feasible schemes were assessed to determine
the optimal grid-connecting scheme. Finally, using IEEE 39-bus
system as computing example, both effectiveness and practic-

ability of the proposed planning method are verified.

Keywords: renewable energy; layered and partitioned;

voltage excursion; power flow fluctuation; grid-connection

planning
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Table 2 Schemes for grid-connection of new energy
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case 2 W, —2 W, — 17 S;—6
case3 W, -2 W, — 17 S, — 14
case 4 W, —2 W, — 19 S;—5
case 5 W, -2 W, — 19 S, —6
case 6 W, —2 W, — 19 S, — 14
case 7 W, — 17 W, — 19 S, —5
case 8 W, — 17 W, — 19 S;—6
case 9 W, — 17 W, — 19 S, — 14
case 10 W, — 17 W, —22 S;—5
case 11 W, — 17 W, — 22 S;—6
case 12 W, — 17 W, —22 S, — 14
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Table3 Computing results of the proposed methods under
different schemes

FE BRRBEY% MKMW A RE/MW FERFEMW

case 1 2.74 54.11 55.98 62.49
case 2 2.65 93.56 47.86 62.06
case3 2.70 53.99 48.01 137.14
case 4 2.71 50.70 47.87 87.32
case 5 2.71 39.46 47.12 87.48
case 6 2.82 58.21 50.24 164.03
case 7 2.68 52.15 48.46 84.28
case 8 2.71 42.50 48.57 84.03
case 9 2.79 47.40 49.13 166.71
case 10 2.82 49.14 50.10 88.21
case 11 2.74 45.65 48.22 87.99
case 12 2.78 47.96 48.80 166.71

/AN R AN T %) I S ) | K 7 N T
FIEIX 4 A~ FE 4R, R F TOPSIS 254 PFAk 5%
12RO, A RS AR AR
FRAINL R /58 0.2172, 05134, 0.4753, 0.2224
0.1551, 0.5948, 0.2232, 0.1462, 0.5221, 0.2202,
0.1860, 0.5251, &l s fiw. AL, 7% 8 ik
%, BIXCRY W, Al W, 20 SIHEAE 17 575 45
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Fig. 5 Results of TOPSIS integrated assessment

19 5755, JefRHuE S, H7E 6 51 5.,
3.3 IfEeor

A 3 AR ST R XU RE VR 3wk B 3 J2 41 IX
FEN W 7 AR, AR SO R T T SR i 4
RN S5 RFE 0 A A0 T i SR Ak 25 R i AT %
e, H AR B R ER R R T
FI I B9 7 iR NI T R R Tk 2 B, R
ZERER 4 R

R4 FR2ARRBAETEERE
Table 4 Comparison of calculation results of different
solving methods for case 2

T HUTEIRES/% SR s/MW A5 D RR/MW
AR vk 2.71 42.50 48.57
FET R AL 2.85 66.16 48.36
FET AT Tk 438 54.81 4234
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