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Fig.1 Schematic diagram of wind power output
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Fig.2 Wind power fluctuation distribution and
wind power distribution
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Fig.3 Schematic diagram of wind power fluctuation interval
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Table 1 Unit data of IEEE 6-bus system

LA Pﬁ'{; ]IJ\XL‘\X? (eriifllinfl) <MW,:limn—l) T./h Tw/h
G, 100 220 2.00 2.00 4 16
G, 10 100 1.50 1.50 3 12
Gy, 10 100 1.50 1.50 1 4
ULgﬂ W SU/$ S],/$ a/ . B/ .
¢ b a ($-MW™") ($-MW)
G, 177 13.5 0.00045 100 50 4.80 4.18
G, 130 40.0 0.00100 200 100 5.50 4.11
Gy 137 17.7 0.00500 O 0 6.75 5.60

F2 ffa KBTI ERBNHE
Table 2 Forecast data of load and wind power

B Af/MW KH/MW || BB s/ MW KU MW
1 225 53 13 273 37
2 219 48 14 270 37
3 207 44 15 270 36
4 198 43 16 258 38
5 195 42 17 255 40
6 195 41 18 264 42
7 204 42 19 276 41
8 222 43 20 300 40
9 249 43 21 291 38
10 267 41 22 285 33
11 276 39 23 270 28
12 282 38 24 255 23
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Table 3 Calculated results for different scenarios
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Fig.4 Hourly output of units for different scenarios
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Fig.6 Wind power integration interval of Scenario 1
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Table 4 Calculated results by different wind
power reserve models

g HE  TRHSHE
w/(MW-d!) &/ (MW-d™)

DR e AL [BRS

IHERMR2E 0.1470 1729.53 1373.28
ARICHBE 0.0095 2136.53 1567.32
[ 52 Fb i) 0.0054 2592.00 2592.00
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Table 5 Unit data of IEEE 118-bus system

ZL%E Pu/ P/ n/ ) % o Tu/h Ta/h PLATAE B 1 25 S/ Sor$ L Y B/ .
=) MW MW  (MW-min™) (MW +min™) ¢ b a ($-MW)($-MW™)
1 5 20 0.25 0.25 1 1 1795 3770 0.0283 30 1 6.75 6.27
1 20 50 0.50 0.50 1 1 5881 2294  0.0098 45 1 6.65 5.52
1 30 80 0.83 0.83 4 4 7433 1547  0.0459 45 1 5.50 4.11
1 80 300 3.67 3.67 8 8 6.78  12.89  0.0109 100 1 9.30 7.86
1 100 350 4.17 4.17 8 8 3296 1076 0.0030 100 1 9.30 8.09
2 25 50 0.42 0.42 2 2 5881 2294  0.0098 45 1 6.65 5.52
2 50 250 3.33 333 8 8 28.00 1233  0.0024 100 1 4.80 4.18
2 100 420 5.33 5.33 10 10 6416 834 00106 250 1 9.30 8.09
2 150 300 2.50 2.50 8 8 6.78  12.89  0.0109 440 1 4.80 4.06
3 8 20 0.20 0.20 1 1 1795 3770  0.0283 30 1 6.75 6.27
3 10 30 0.33 0.33 1 1 31.67 2624 00697 40 1 6.75 5.73
3 50 200 2.50 2.50 8 8 39.00 1329  0.0044 100 1 4.80 4.18
5 8 30 0.37 0.37 1 1 31.67 2624  0.0697 40 1 6.75 5.73
6 5 30 0.42 0.42 1 1 31.67 2624 0.0697 40 1 6.75 5.73
6 100 300 3.33 333 8 8 6.78  12.89  0.0109 100 1 4.80 4.06
15 25 100 1.25 125 5 5 1015 17.82 00128 50 1 5.50 4.11
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Table 6 Forecast data of load and wind power =
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Table 7 Calculated results for different confidence levels
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Coordinated optimization of active power and reserve capacity

for power grid with wind farm
LI Qian,LIU Tianqi,HE Chuan,ZHOU Yiguang,LI Xingyuan
(School of Electrical Engineering and Information,Sichuan University ,Chengdu 610065, China)

Abstract: The reserve capacity required against the forecast error and power output fluctuation due to the
randomness and fluctuation of wind power is analyzed,the relationship between the reserve capacity demand
and the power output of wind power is analyzed according to the probability distributions of wind forecast
error and wind power fluctuation,and a reserve capacity demand model of wind power is proposed,based on
which,a dispatch model with the coordinated optimization of active power and reserve capacity is estab-
lished for the power grid with wind farm. The system reserve capacity demand is divided into two types:
fast reserve and emergency reserve. The reserve capacities of two types can be optimally allocated among
the units while the optimal power output schedule of each unit is achieved. The simulative calculations are
carried out for the modified IEEE 6-bus system and IEEE 118-bus system,verifying the rationality and
effectiveness of the proposed model and method.

Key words: wind power; probability distribution; operational reserve; coordinated optimization; dispatch
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CBM calculation model for power system with large-scale wind power
LI Guoqing,LLIU Bin,CHEN Houhe
(School of Electrical Engineering,Northeast Dianli University, Jilin 132012, China)

Abstract: ATC(Available Transfer Capability) is a technical index for evaluating the safety and stability of
system operation and it is very significant of the reliability and economy of power system. Since the CBM
(Capacity Benefit Margin) is a key factor directly affecting the accuracy of ATC,an accurate and feasible
CBM calculation model is needed. The CBM calculation model is researched for the power system with
large-scale wind power. Aiming at the intermittent disturbance of wind power,a probabilistic CBM
calculation model based on LOLE (Loss Of Load Expectation,a reliability index) is proposed for the regional
grid. For the multi-region grid,based on the calculated generation shortage of each region for a certain
period,an optimal generation margin allocation model with the best economy as its objective is built for the
units in a feeding region to further determine the CBM of each transmission section among regions. The
calculative results for IEEE 30-bus system and IEEE 118-bus system verify the accuracy and effectiveness
of the proposed model.

Key words: wind power; capacity benefit margin; reliability; economic allocation; available transfer

capacity
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