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Interval optimal dispatching method of power system considering
source-load uncertainty and frequency security
SONG Xiaofang'?,ZHOU Haigiang’, XUE Feng'?,GAO Chao’,ZHAO Chunzhu’,YAN Yunsong'’
(1. State Key Laboratory of Smart Grid Protection and Control,Nanjing 211106, China;
2. NARI Technology Co.,Ltd.,Nanjing 211106, China;
3. College of Energy and Electrical Engineering,Hohai University,Nanjing 210098, China)

Abstract: An interval optimal dispatching method of power system considering source-load uncertainty and
frequency security is proposed. Firstly, the dynamic frequency characteristic of system is analyzed, and the
nonlinear frequency security constraint is approximately simplified to linear constraint. Then, based on con-
sidering the interval uncertainty of source-load prediction error,the mathematical model of the optimal dis-
patching problem of power system considering frequency security constraint is established. The interval opti-
mization problem is decomposed into the master problem in the baseline scenario and the feasibility check
subproblem for correction dispatching in uncertain scenarios and then solved based on the Benders decom-
position method. In order to reduce the amounts of scenarios to be studied,a few high-risk scenarios are
screened out according to the extent that the constraints of power balance,reserve and transmitted power of
line are violated,and the feasibility of the dispatching scheme in the high-risk scenarios is checked. Finally,
the proposed method is applied in the 10-generator 39-bus system integrated with wind generations. The
simulative results show that the interval optimal dispatching method can guarantee the power system security
in uncertain scenarios. Compared with the scenario-based method,the computational efficiency is significantly
improved,and the computational tasks are reduced largely.

Key words: electric power systems;uncertainty; frequency security; interval optimization; Benders decomposi-

tion; high-risk scenario set
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Table B1 Parameters of synchronous generators
% PHE al b el Csuid  Csnil Riu/ Rid Piminl Pimd L/ Liw!  Ty/
B OHR s @MW) MWD $KD $KD) MWD (MW MW MW h h  h
Gy 39 1000 16.19 0.00048 4500 2250 180 150 250 1000 9 9 7
G 31 600 19.26 0.002 550 275 130 120 130 676 6 6 6
Gs 34 370 17.7 0.002 200 100 100 100 100 608 3 3 3
Gy 36 600 22.74 0.002 170 85 130 120 130 660 4 4 4
Gs 37 530 23.4 0.002 150 75 120 120 120 640 3 3 3
Go 38 900 16.2 0.00031 4500 2250 150 120 150 830 9 9 7
Gio 30 670 27 0.002 50 25 90 90 90 450 2 2 2
e Ty IR 20 B LT 45 LI ] o
#B2 FRBSH
Table B2 Parameters of governing system
KNGS ke, By Teils M, /s D;

G 30 0.35 8 60 0

G 25 0.35 8 60.6 0

Gs 25 0.35 8 52 0

Gy 25 0.35 8 69.6 0

Gs 25 0.3 8 48.6 0

Go 25 0.3 8 69 0

Gio 20 0.3 8 84 0
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Table B3 Limit of branch transmission power

= B3 BEEMTIER LR

1k s WA PR b kg s L WA PR b kg e 1 WA PR o kg e 1 WA PR
R T MW R IR T MW R IR T MW R R T MW
1 600 13 700 25 570 37 900
2 497 14 900 26 437 38 600
3 840 15 498 27 800 39 800
4 285 16 280 28 642 40 336
5 900 17 268 29 185 41 800
6 237 18 708 30 289 42 372
7 185 19 530 31 185 43 185
8 198 20 900 32 322 44 192
9 488 21 185 33 900 45 483
10 800 22 185 34 800 46 900
11 700 23 514 35 900
12 800 24 185 36 185
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Fig.D1 Power generations in base dispatching scheme
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