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Abstract

Analyzing the peak load capacity of hydropower system during the summer peak season is of great signi-
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ficance for formulating hydropower operation strategies, relieving the pressure on the power grid during
peak supply and ensuring the safe operation of the power system. This paper proposes a method for ana-
lyzing the mid-term peak load capacity of hydropower system. Firstly, based on the hydropower electricity
generation plan issued by the power grid, the beginning water level and water inflow forecast of the hy-
dropower stations, a peak power generation dispatch model is established to ensure the electricity supply
from hydropower during peak demand periods. Furthermore, a fast solution method is put forward based
on the calculation of the maximum daily power generation capacity of the hydropower stations and the
dynamic classification of their operation modes. By using rolling calculations for power allocation, efficient
solutions to the peak load problem of hydropower stations are achieved. The study is conducted using the
mid-term peak load in a region of southwest China as an example. The results show that the proposed me-
thod can dynamically adjust the positioning of hydropower stations based on their power generation ca-
pacity, quickly obtain reasonable operational results for the mid-term operation of hydropower stations,
and facilitate the rational arrangement of the mid-term plan, providing decision support for the scheduling
and operation of the hydropower stations during the summer peak season.
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Figure 1. Schematic diagram of daily peak power generation of hydropower station
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Figure 1. Diagram of overall solution approach
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Table 1. Parameters of hydropower plants

* 1. BEASY

HL EHAE/MW BOR R AL i /m /s B K AL /m SEK AL /m 1B K AL/m
A 1750.0 2965 284.08 278.0 293.0
B 400.0 418 274.28 260.0 300.0
C 140.0 116 655.82 650.0 680.0
D 120.0 596 329.01 328.0 335.0
E 75.0 90 434.99 407.0 445.0
F 70.0 51 731.85 723.0 775.0
G 45.0 68 287.19 285.0 294.0
H 51.0 122 335.87 328.5 347.0
I 72.0 147 606.73 590.0 625.0
J 25.0 13 936.63 927.0 950.0
K 132.0 91 368.99 352.0 392.0
L 129.0 46 539.93 536.0 575.0
M 25.7 11 527.57 496.0 546.0
N 375 68 294.30 290.0 306.0
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Figure 3. Daily supply of hydroelectricity
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Figure 4. Daily peak output of each hydropower station
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Figure 5. Results of typical hydropower stations
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Figure 6. Electricity supply for different typical inflow scenarios
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Table Al. Inflowscenario under the 25% confidence level
T AL 25%RIERHFRK
FH D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 DIl D12 D13 D14 DI5
A 1513 1332 1448 1399 1018 991 1040 1250 1013 1070 854 826 846 870 983
B 1323 1302 709 1279 26.1 6.9 2.3 158 0.0 1240 644 664 208 232 275
C 46.5 445 524 572 641 458 503 793 877 655 91.0 955 756 763 755
D 182.1 1074 113.6 1777 688 71.1 293 587 659 463 117 509 540 505 468
E 313 234 202 165 139 122 104 89 8.5 8.6 79 269 299 229 18.0
F 220 5.1 7.5 144 88 3.9 113 3.0 6.2 3.4 7.5 9.2 6.4 8.0 4.7
G 6.5 6.1 4.5 3.0 4.6 3.4 3.1 3.2 2.1 3.0 3.5 43 6.9 6.2 4.5
H 50.6 449 357 260 323 233 192 150 19.1 142 215 275 323 302 278
I 284 148 128 109 94 9.0 7.6 3.7 23 2.1 1.5 0.9 1.2 0.1 0.1
J 8.3 7.4 4.4 33 2.8 2.4 1.2 1.2 3.0 2.8 1.9 1.8 1.2 0.8 2.9
K 258 8.6 11.8 27.7 155 35 6.9 86 250 62 6.9 149  29.1 9.1 5.1
L 6.3 6.2 4.9 5.0 34 306 3.0 3.4 1.8 290 26 3.8 35 2.4 3.6
M 2.9 2.8 2.0 2.0 1.7 1.5 1.3 1.2 1.1 1.1 1.1 35 0.4 176 0.4
N 66.0 51.7 439 306 243 267 249 175 77 299 149 74 1.7 18.1 274
Table A2. Inflowscenario under the 50% confidence level
T A2. S0%RIEFEHF KK
FEL 3k D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 DI15
A 1479 1302 1416 1367 9954 969 1017 1222 990.2 1046 835 807 827 850 961
B 1293 127.3 693 125 255 6.7 22 15.4 0 1212 63 649 203 227 269
C 455 435 512 559 627 448 492 775 857 64 89 934 739 746 738
D 178 105 111 1737 673 695 286 574 644 453 114 498 528 494 457
E 306 229 197 161 13,6 119 102 87 8.3 8.4 77 263 292 224 176
F 21.5 5 7.3 14.1 8.6 3.8 11 2.9 6.1 33 7.3 9 6.3 7.8 4.6
G 6.4 6 44 2.9 4.5 3.3 3.0 3.1 2.1 2.9 3.4 42 6.7 6.1 4.4
H 495 439 349 254 316 228 188 147 187 139 21 269 316 295 272
I 278 145 125 107 9.2 8.8 7.4 3.6 0.9 1.3 0.8 0.9 1.2 0.1 0.1
J 8.1 7.2 43 3.2 2.7 23 1.2 1.2 29 2.7 1.9 1.8 1.2 0.8 2.8
K 252 84 115 271 152 34 6.7 84 244 6.1 6.7 146 284 89 5
L 6.2 6.1 4.8 4.9 33 299 29 33 1.8 283 25 3.7 3.4 2.3 3.5
M 2.8 2.7 2 2 1.7 1.5 1.3 1.2 1.1 1.1 1.1 3.4 0.4 172 04
N 645 505 429 299 238 261 243 171 75 292 146 72 114 17.7 268
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Table A3. Inflowscenario under the 75% confidence level

= A3 T5%IRIERIG T RK

FHL D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 DIS

A 1183 1041 1133 1094 7963 775 814.0 9782 7922 8374 668 646 661 680 769
B 103.4 101.8 554 100.0 204 54 1.8 12.3 0.0 97.0 504 519 162 182 215
C 364 348 41.0 447 502 358 394 620 68.6 512 712 747 59.1 597 59.0
D 1424 840 888 1390 538 556 229 459 515 362 91.8 398 422 395 36.6
E 245 183 158 129 109 9.5 8.2 7.0 6.6 6.7 6.2 21.0 234 179 141
F 17.2 4.0 5.8 11.3 6.9 3.0 8.8 23 4.9 2.6 5.8 7.2 5.0 6.2 3.7
G 5.1 4.8 3.5 23 3.6 2.6 24 2.5 1.7 23 2.7 34 5.4 4.9 3.5
H 396 351 279 203 253 182 150 11.8 150 11.1 168 215 253 236 21.8
I 222  11.6  10.0 8.6 7.4 7.0 59 2.9 0.0 0.0 0.0 0.0 1.0 0.1 0.1
J 6.5 5.8 34 2.6 22 1.8 1.0 1.0 23 2.2 1.5 1.4 1.0 0.6 2.2
K 20.2 6.7 9.2 21.7 122 2.7 54 6.7 19.5 4.9 54 11.7 227 7.1 4.0
L 5.0 4.9 3.8 3.9 2.6 23.9 23 2.6 1.4 22.6 2.0 3.0 2.7 1.8 2.8
M 22 2.2 1.6 1.6 1.4 1.2 1.0 1.0 0.9 0.9 0.9 2.7 0.3 13.8 0.3
N 51.6 404 343 239 190 209 194 137 6.0 234 117 5.8 9.1 142 214

DOI: 10.12677/jwrr.2023.125050 462 TK YR 5T


https://doi.org/10.12677/jwrr.2023.125050

	水电站群迎峰度夏顶峰能力分析方法
	摘  要
	关键词
	Method for Analyzing the Peak Load Capacity of Hydropower Stations during the Summer Peak Season
	Abstract
	Keywords
	1. 引言
	2. 迎峰度夏水电顶峰问题
	3. 水电顶峰求解方法
	3.1. 总体思路
	3.2. 水电站日内最大发电能力试算
	3.3. 水电站运行方式动态分类
	3.4. 电量分配滚动计算

	4. 算例分析
	5. 结论
	基金项目
	参考文献
	附  录

