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Abstract: Against the background of increasing penetration of renewable energy in power
systems, pumped storage serves as a key flexible resource for peak regulation and new
energy accommodation. The newly issued Notice on Improving the Capacity Pricing
Mechanism on the Generation Side restructures the profit framework of pumped storage,
enabling stations to gain extra revenue by participating in spot and ancillary service markets
besides fixed capacity compensation. To quantify the short-term and medium-long term
revenue of pumped storage under the new policy, this paper establishes an integrated
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revenue calculation framework combined with a dynamic decomposition price forecasting
model. First, a provincial unified capacity compensation model is formulated in line with policy
provisions; a spot market dispatch optimization model is constructed targeting maximum
revenue guided by real-time electricity prices, together with an income calculation formula for
ancillary services to form a comprehensive economic evaluation system. Second, a dynamic
decomposition-based spot price forecasting model is developed by integrating decomposition
algorithms and machine learning. Finally, a 1200 MW pumped storage station in Western
Inner Mongolia is adopted for case calculation and sensitivity analysis. The results show that
the spot market model can more flexibly expand the power generation revenue margin of
pumped storage. Construction cost control and forecast accuracy of electricity prices are two
dominant sensitive indicators for profitability. It is predicted that spot prices in Western Inner
Mongolia will keep declining in the coming five years and the profit margin of pumped storage
will shrink accordingly. Optimizing operational scheduling and diversifying market participation
can effectively hedge the adverse impact of falling electricity prices.
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participating in the spot market with those from
traditional models.
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Table 5 Analysis of the impact of changes in traded

electricity volume on investment returns

AR B (2kWh)  EAGNEIGEEE  BURIE RS
-20% 10.08 5.96% 0.35
-10% 11.34 6.24% 0.27

0% 12.6 6.41% /
10% 13.86 6.60% 0.30
20% 15.12 6.74% 0.26
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Fig.5 Comparison of the impact of three sensitivity
factors on the internal rate of return on equity
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Table6 Comparison of Prediction Accuracy Between

the WT-LGBM Model and Other Models

RMSE (Jt/

CRPR il MWh) MAPE R?
WT-LGBM 7.34 3.11% 0.9634
SGD 15.13 7.61% 0.8027
LGBM 17.04 7.37% 0.8444
MLP 19.16 10.91% 0.7507
EN 20.07 13.58% 0.7264
LSTM 21.3 13.73% 0.6919

K FH 2023-2025 4F 52 75 L 5% 117 37 B 524 i Bl i
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N EAE 5 BRSO A 6 B, & T RMSE.
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Fig.6 Comparison of electricity price forecasts and
actual values
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Table7 Forecast of Inner Mongolia West Spot Market
Intraday Prices, 2026-2030

Jt/MWh
Unit: Yuan/MWh
i B 20264F 20274  20284F  20294F  20304F
0 3422 321.7 306.2 294.6 285.9
155 340.8 320.2 304.7 293.1 284.5
24 339.7 318.9 303.5 291.9 283.4
34 332.7 312.7 297.6 286.3 277.9
45 3145 295.8 281.9 271.3 263.2
51 308.6 290.4 276.7 266.3 258.3
6 312.8 294.3 280.4 270.0 261.9
78 268.1 251.6 239.5 230.1 2227
84 205.7 192.2 182.0 174.3 168.1
9 182.7 170.4 161.4 154.4 148.6
10 /4 156.8 145.9 137.8 1315 126.3
14 144.3 134.2 126.6 120.6 115.8
124 118.5 106.3 97.9 91.4 86.5
134 112.4 101.3 93.4 87.2 82.5
1415 115.7 104.2 95.9 89.5 84.6
154 142.3 128.5 118.3 110.7 104.7
16 /4 224.2 206.9 193.8 183.7 175.4
17 /5 362.5 341.3 325.2 312.6 302.8
18 4 468.3 4457 426.8 411.3 398.4
194 452.7 4311 413.3 398.4 386.0
20 5 421.3 401.3 384.9 371.1 359.3
2144 410.3 390.8 375.0 361.7 350.4
2245 3785 360.7 346.4 334.2 323.6
2354 332.2 313.7 299.2 288.0 279.1
RE 2Ly 282.8 265.8 252.8 2427 234.6
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AR, B84 HIEE, 2030 4 18 M IA
398.4 56/ MWh, 271 [HMRA I B 4.7 5
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Table8 Overall benefits of pumped storage
hydropower from 2026 to 2030

o R EE%W Y EE%/JiQE“— EJEEEI&ZE? PEA G P8
w(fzon)  WEs (oo Uz S
2026 2.00 1.93 7.67 6.27%
2027 1.93 1.9 7.64 6.18%
2028 1.86 1.86 7.60 6.07%
2029 1.80 1.80 7.54 5.90%
2030 1.75 1.75 7.49 5.75%

M1 8 1 R, LL 80% LA/ T £y 2 Dy kv
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Fig.7 Comparison of revenues under an 80%-90%
accuracy rate in electricity price forecasts from 2026
to 2030.
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