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Power flow data generation of security check for scheduling plans based on similar day selection

ZHOU Haifeng, XU Wei, BAO Yanhong, GUO Jian, YAN Minghui, WANG Maxiang
(NARI Group Corporation/State Grid Electric Power Research Institute, Nanjing 211000, China)

Abstract: Power flow data generation based on similar day selection is proposed to improve the accuracy and fineness of
security check for scheduling plans. Integrated similarity degree is defined to select basic operation mode from historical
operation modes of similar days. Topology information, reactive data and generator voltage data are extracted from basic
operation mode. Bus voltage can be kept near the voltage value in the basic operation mode through auto-switching of
reactors and capacitors during power flow calculation to form converged and reasonable internal network power flow data.
Operation mode of external network with similar boundary nodes is selected with largest integrated similarity degree. The
whole power flow data is generated through the joint of external and internal network power flow data. External network
is adjusted to maintain the boundary node voltage and tie line power as the value of internal network. Real engineering
applications in actual power grid have fully confirmed the practicality and validity of this method.
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Fig. 1 Flow chart of power flow data generation of

security check for scheduling plans
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Table 1 Results of reference mode selection
HEE kW i BREA G

A BIAK UMW IMW DMWY
06-18 10:00 / 36502 41891 6120 /
06-11 09:00 7 36799 42139 6110 0.9278
06-11 10:00 7 38255 43868 6433 0.3953
06-11 20:00 7 30568 36743 6786 0.136 5
06-04 10:00 14 37827 43243 6183 0.6194
06-04 20:00 14 27220 33779 7103 0.066 8
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Table 2 Results of reactive power and voltage adjustment

W Rpgk HEERTHUR/AV WEELEAV  WZE/%
04:00 I 510.77 508.52 0.44
10:00 XUk 513.49 515.41 0.37
20:00 b 512.50 510.83 0.33
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Table 3 Results of outside mode selection

%) T2 T T e 8 IR TI/MW
06-11 WiIT-H 4% N, =N, 572838
09:55 Wi N, =N, 345712
06-11 Wit 4% N, =N, 5670.12
05:25 T - N, =N, 414.561
06-04 Wit 4% N,, C N, 5076.71
15:27 T - N, =N, 578.873
06-04 WHT-HE 4 N, € Ny 6491.94
02:00 T - N, =N, 340.164
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Table 4 Results of tie lines’ active power adjustment

Zl TFc 246 W ﬁgﬁﬁ iﬁ]g}ﬁ ﬁlﬁ
HIMW HIMW Wi 2E/%
04:00 WA 4R 7 364.12 7362.53 0.02
WA 336.640 330.620 1.79
10:00 WA 4R 5779.73 578348 0.06
WA 340.490 332.480 2.35
20:00 W4 4R 6013.62 602335 0.16
WA 471.960 465.610 1.35
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Table 5 Results of boundary nodes’ voltage adjustment

WZ RN PERTEAY R LRV RE%
04:00 Ui 51151 511.73 0.04
10:00 St 515.19 517.01 0.35
20:00 St 517.02 518.12 0.21
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Table 6 Results of reactive power and voltage adjustment

W% BEE JHEEETERIEAY L ESELNEYIRY Wi 2E/%
04:00 &t 514.84 518.50 0.71
10:00 Xk 509.40 512.81 0.67
20:00 fF%& 508.73 504.14 0.90
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Table 7 Results of outside grid’s active power adjustment

PG EAET 23] FIhEMw IR R
06-11 W4 4R 237.58 7
09:55 WA 173.75
06-11 W4 4R 389.34 g

05:25 WIVL-A8 189.58
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