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Abstract: With the construction of the southern regional power market, the scale of cross-provincial and cross-regional power transac-
tions is gradually expanding. In the future, the co-existence of the dual-track system of plan and market is expected to exist for a long
time, in which the decomposition of the contracted power is of great significance to the market operation and the interests of the
market entities. To better promote the implementation of the scheduling plan of the power generations and ensure the interests of the
market entities, a two-stage decomposition method of the preferential power generation plan electricity based on multi-band
uncertainty sets of inflow water is proposed. In the first stage of power decomposition, the annual power decomposition model for the
wet season and the dry season is established by taking into account the characteristics of inflow water during the wet season and the
dry season, so as to realize the seasonal decomposition of the annual power to the month. And then, with the goal of consistency of
the power generation progress, a monthly power decomposition to daily model based on the consistency of progress coefficients is
established. In the second stage of power decomposition, the uncertainty of inflow water is considered and described as a multi-band
uncertainty set, and a two-layer model is used to solve the conservative power decomposition curve under the power decomposition
curve of the first stage, starting from the time scale of the monthly power decomposition to the day. Finally, the planned power
decomposition curves and conservative power decomposition curves of each station are obtained by decomposing the hydropower sta-
tions in Yunnan Province as an example, and the effectiveness of the method proposed is comparatively analyzed.
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Fig. 1 Electricity decomposition logic relationship diagram
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Fig. 7 Monthly power decomposition results in dry season
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Fig. 11 Conservative electricity solution results in dry season
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Tab. 2 Conservative electricity of hydroelectric power stations

in dry season GWh
K 1 K 2 K L3k 3 K 4 K3k 5
276. 20 206. 78 151.72 49.39 196. 08
kepuhie  JKHEE7 o K8 JKHIEE9 KL 10
208. 63 216.93 127. 05 176. 04 356. 66
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Tab. 3 Percentage of completion of power generation plan of

hydroelectric power stations in dry season %

K 1 Keguh2 o UKHEE3 Kui4 JKHEES
37.24 89.32 95.97 32.42 100

TK HL ¥k 6 TR HL ¥k 7 JK L 8 JKHLZE9 KA 10
27.46 70.97 97. 44 69.61 100
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Fig. 12 Conservative electricity solution results in wet season
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Tab. 4 Conservative electricity of hydroelectric power stations

in wet season GWh

K 1 K 2 Kk 3 K 4 K3k 5
90. 34 28.8 25.2 72 75.79

Kl 6 KL 7 KLl 8 JKHLIE9 KA 10
166. 49 309. 63 297.78 320. 15 333.51
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Tab. 5 Percentage of completion of power generation plan of

hydroelectric power stations in wet season %
Kk 1 TR HL ¥k 2 TR HL ¥ 3 TR HL ¥k 4 JKHL ¥k 5
24. 87 8. 87 7. 86 19. 82 22.63
Keauie  JKHEET7 O JKH¥E8  JKHIE9  JKHES10
45.00 93. 54 75.50 97.20 100
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Fig. 13 Conservative electricity solution results when taking a
single band uncertainty set
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Tab. 6 Conservative electricity of hydroelectric power stations
in dry season when taking a single band uncertainty set

GWh

KN 1 K2 k3 KLk 4 KL 5
72.00 28. 80 43.76 28. 80 163. 15

IK L 6 IR LI 7 K EL3 8 KEuE9  JKEIE10
279.92 238.13 93. 04 168. 65 356. 66
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Tab. 7 Percentage of completion of power generation plan of
hydroelectric power stations in dry season when taking a single

band uncertainty set %
KB 1 JKHSE2  UKHEE3 JKESE4 JKHLEES
9.71 12. 44 27.68 18.90 83.21
TR HL ¥k 6 TR HL ¥k 7 TR HL ¥k 8 JKHRE9  JKELE 10
36. 84 77.90 71.35 66. 69 100. 00
®8 KEARKITEL
Tab. 8 Comparison of solving time s
Ik s} i)
X 30. 68
£ X [H] 178.75
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