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Abstract: Large-scale connection of wind power into distribu-
tion network brings great challenge to the secure and economic
operation of the system. To fully characterize the impact of ran-
domness and uncertainty of wind power on distribution system,

firstly, by means of principal component analysis the dimen-
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sions of massive high-dimensional scenario of large amounts of
wind power output were reduced, on this basis a stochastic
scenario selection method of wind power, which was based on
hierarchical clustering algorithm, was constructed, and the
standard to determine the number of optimal clusterings was
proposed to effectively divide the categories of wind power
scenarios. Secondly, a hierarchical scenarios clustering method-
based two-layer stochastic operation optimization system mod-
el for distribution network-natural gas network coupling sys-
tem was built to improve the adaptability of operation scheme
to wind power fluctuation from multiple time scales. Mean-
while, the Lagrange factor was led in, and the equivalent equa-
tion representation method of Karush—Kuhn—Tucker theory was
presented to translate the built stochastic operation optimiza-
tion model into single layer optimization problem to solve.
By means of computing example, the proposed method is
compared with existing operation optimization strategy, thereby
the effectiveness and superiority of the proposed method

are verified.
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Fig. 1 Output of an intermittent power generating unit
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®1 EERNEASH
Table 1 Parameters of generating sets in distribution
network

ML WLl ks 1m Lidse ) R HAZEY
KM S MW IIR/MW  IIR/MW  (USD-(MW-h)™)

i1 80 10 10 0.21
K2 110 0 0 0.07
i3 100 0 0 0.42
gl 50 30 30 -

R
22 100 25 25 —

K2 RASVNAESH
Table 2 Parameters of generating sets in natural gas
network

ML FRIh% Rl Rl R/

A F R

%5 (km*h)  (km>h) (km*h™)  (USD-(km®)™)
k1 150 50 50 0.84
K2 100 20 20 112

Bt FiL 1 22 4 rp XU L2 AR A Tl g
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Fig. 6 Per unit value curves of electrical load, gas load and
predicted output of wind power
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Table 3 Comparison of different scheduling methods

T H R IR )

N H Hif A/
Ik Gep VIR VYR FERU RS G fi R
(MW-h)  (km®) (MW-h) (MW-h)
gﬁﬁt 293476 2045 0 2896 4941
@%}{)}m 316329 1459 0 3047 4506
AR 295551 1808 0 2763 4571
. FERGE B R, S TR far i A S

Fr AR 11.03%; NG5t i 2 pE Lz
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Table 4 Comparison of different scheduling methods
under peak wind conditions with steep slopes
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Table S Comparison of different scheduling methods

CPUIHAETH/s
KHB B/ %
WEMEEE  FEOLOLILIRREE A SO B
100 0.297 24.453 0.515
90 0.438 56.297 0.532
80 0.391 28.860 0.875
70 0.313 2864.765 0.563
60 0.219 9016.453 0.422
50 0.328 9317.563 0.515
40 0.422 10000.380 0.640
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