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Fig.1 Overall framework of planning scenario generation

method based on fractal interpolation parameter
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Distributionally robust capacity allocation method for flexibility device of
data center microgrid considering adjustable capability of
characteristic classification batch processing loads
CUI Yang',CHENG Yufeng',ZHAO Yuting',LI Jiayu’,LI Chonggang’

(1. Key Laboratory of Modern Power System Simulation and Control & Renewable Energy Technology,
Ministry of Education,Northeast Electric Power University,Jilin 132012, China;

2. Luohe Power Supply Company of State Grid Henan Electric Power Company,Luohe 462000, China;

3. Yantai Power Supply Company of State Grid Shandong Electric Power Company, Yantai 265200, China)
Abstract: The microgrid flexibility devices are primarily used to mitigate the fluctuation on both source and
load sides, the capacity allocation method should consider the impact of source and load uncertainty, while
the capacity allocation method for microgrid containing data center should further consider the adjustable
characteristic of data center loads. Considering the adjustable capacity of batch processing loads in data
center and the uncertainty of source and load, a capacity allocation method for flexibility devices is pro-
posed. According to different load characteristics,the batch processing loads are divided into two categories
to accurately quantify their adjustability, one category includes bandwidth-variant, time-limited and shiftable
loads, while the other category includes bandwidth-invariant, interruptible and shiftable loads. The two types
of batch processing loads are detailedly analyzed and a general modeling method is given. A data-driven
min-max-min two-stage distributionally robust optimization capacity allocation model is constructed, The
I-norm and %-norm constrained scenario probability distribution fuzzy sets are used and the column-and-
constraint generation algorithm is adopted to simplify and solve the model. The example analysis is carried
out with a provincial data center microgrid,which verifies the effectiveness of the proposed method.

Key words: data center; batch processing loads; characteristic classification ; adjustable capability ; capacity

allocation ; distributionally robust optimization
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Generation method of planning scenario for new power system based on

fractal theory
YIN Jiamin, XIE Ning, WANG Chengmin,ZHAO Pengzhen, FAN Chunju
(School of Electronic Information and Electrical Engineering,Shanghai Jiao Tong University,Shanghai 200240, China)

Abstract: The proportion of new energy in new power system is continuously increasing,and the uncertain-
ty of source and load makes it difficult to determine the planning boundaries of new power system,so it is
necessary to propose a generation method of planning scenario adapting to new power system. The fractal
characteristics of net load data are analyzed, and an overall framework of generation method for planning
scenario is proposed. On the basis of proposing a box dimension calculation method for net load time series,
a forecasting method for the initial point of planning scenario is proposed using the time-shift invariance
of box dimension. The fractal interpolation algorithm is refined,and a generation method of planning scenario
based on the initial point is proposed. The actual net load data of a certain area is taken as an example
for analysis,which verifies the effectiveness and feasibility of the proposed method.

Key words: new power system; typical scenario; planning scenario; fractal interpolation parameter;load fore-

casting
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Table C1 Interpolationtime sets for each group of typical scenes under different

historical scenario generation methods

3 52 LR35 55 A RO s il A I %)
T T1={1,5,812,13,16,20,22,24}
T 42 T,={1,5,7,13,18,19,21,24}
A TIs 43 Ts={1,5,7,12,14,20,22,24}
4l 4 T4={1,5,8,12,13,16,20,24}
41 T1={1,5,13,16,18,21,24}
. 42 T,={1,6,7,14,16,20,22,24}
_ A ,0,7,14,16,20,22,
K-means FEAH4 43 T5={1,5,12,16,19,20,21,24}
4l 4 T4={1,5,12,16,20,21,24}
41 T1={1,5,7,12,13,16,19,21,24}
. 42 T,={1,5,6,12,13,16,19,22,24}
Glbs 43 T4={1,6,7,12,14,20,21,22,24}
% 4 T4={1,5,6,12,16,19,21,24}
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Table C2 Scaling scale, box dimension, and initial point load prediction values of each group of typical

scenes under different historical scenario generation methods

7% ¥ M1 42 43 H 4
a 19.17 25.31 20.74 38.41
B g 0.9766 0.9843 0.9567 0.9848
N T g i WG S FNE/ MW 1116.087 1786.294 892.462 672.618
YIUE fSEBRE /MW 1119.634 1790.63 890.811 674.2606
WU 2 TR 22 1% 0.31 0.24 0.18 0.24
a 21.58 48.02 17.02 29.16
mEYEE 0.9718 0.9793 0.9634 0.9762
K-means % 27% YU S S/ MW 1243.855 624.055 1622.045 928.443
YIUE fSEBRE /MW 1241.485 626.134 1625.747 927.271
WU 2 TR 22 1% 0.19 0.33 0.23 0.13
a 35.34 23.43 16.21 41.58
YR 0.96822 0.971092 0.968 0.984256
VEIRECRER YU S S/ MW 598.4484 898.3575 1280.841 476.5624
YIUE ASEBRE /MW 597.132 900.497 1282.91 477.997
AU 2 TR 22 1% 0.22 0.24 0.16 0.30
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Fig.C1 Comparison of planning scene generation results before and after
interpolation time optimization
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Table C3 Comparison of generation results error between before and after interpolation
time optimization and traditional method

Ji BRIRZEI% PR ZE %
HEN 2 G 5.50 2.83
T I Z AL T 17.94 5.14
1475 1% 12.90 4.86

18007

1300¢

800
1200

/MW

B
/

=4

R

700
200
2500(
2000¢
1500}

1000
1500

1000

500
00:00 06:00 12:00 18:00 24:00
i %

SRR~ AN 21T DTN 21
C2 AR ERRIAT EMXIIA R E LRI LL

Fig.C2 Comparison of planning scene generation results before and after
reducing an interpolation time
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Table C4 Comparison of generated result errors before and after
reducing aninterpolation time

PARES BKIRZEI% TR ZEI%
e/ e (E B % J5 5.91 3.25

/D 4B I % B 5.50 2.83




