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Tab. 2 Characteristics of 11 cascade hydropower stations
in the trunk stream of the Tao River
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Tab.3 Water diversion mode of the first phase of the Western Route of the South-to-North Water Transfers Project
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Fig. 2 Water abandonment of the cascade hydropower station in the

Taohe River without considering the expansion condition
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Tab. 4 Installed capacity and water abandoned after expansion of the Taohe River cascade hydropower stations
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Fig.3 Water level and output of Jiudianxia hydropower station after expansion
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Fig. 4 Power generation of the Taohe River cascade hydropower stations under the condition of water transferring
in the first phase of the Western Route of the South-to-North Water Transfers Project
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Fig. 5 Guaranteed power generation of the Taohe River cascade hydropower station under the condition of water transferring
in the first phase of the Western Route of the South-to-North Water Transfers Project
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Influence of water transferring from the Western Route of South-to-North
Water Transfers Project on power generation of the
cascade hydropower stations in the Taohe River

LIU Hongxin', WANG Limei', WU Chengjun™’
(1. School of Civil Engineering and Transportation, North China University of Water Resources and Electric Power, Zhengzhou 450045, China;
2. Yellow River Institute of Hydraulic Research, Yellow River Conservancy Commission, Zhengzhou 450003, China; 3. Key Laboratory
of Lower Yellow River Channel and Estuary Regulation, Ministry of Water Resources, Zhengzhou 450003, China )

Abstract: The Western Route of South-to-North Water Transfers Project is a major strategic infrastructure in the
national "four horizontal and three vertical" water resources allocation pattern, diverting water from the upper
reaches of the Yangtze River into the Yellow River. In 2020, the Comparison and Demonstration of Planning
Schemes for the Western Route of South-to-North Water Transfers Project was examined and approved by the
General Institute of Water Planning of the Ministry of Water Resources, and following schemes were formulated:
the upper route (UR), the upper and lower combination routes (ULR), and the lower route scheme (LR). The water
diversion for the first phase of the Western Route Project is 8 billion m’.

Two water transfer processes were set up in each scheme to study the influence on power generation of the
cascade hydropower stations in Taohe River based on the ULR and the LR schemes. At the same time a maximum
power generation scheduling model and a guaranteed output calculation model of cascade hydropower stations were
constructed. The two-layer improved invasive weeds optimization (TIIWO) algorithm was used to solve the above
models. Meanwhile, a method for assessing the expansion potential of the cascade hydropower stations was
proposed.

The results showed that the expansion potential of cascade hydropower stations in the Taohe River was greatly
enhanced by the first phase of the Western Route Project. The installed scale of the cascade hydropower stations in
the Taohe River was increased to 1,128.62 MW and 1,642.1 2 MW, respectively, by the ULR and the LR schemes
in the uniform water diversion mode, and to 1,109.12 MW and 1,603.62 MW respectively, by the rich and poor
water diversion mode without altering the installed utilization hours of the hydropower stations. Considering the
expansion potential of the cascade hydropower stations in the first phase of the West Route Project, the power
generation of the cascade hydropower stations in the Taohe River was increased by 105.13% and 194.87% by the
ULR and the LR schemes, and by 101.89% and 192.90% respectively by the water diversion scheme of the rich and
poor water diversion mode. Considering the expansion of the cascade hydropower stations in the first phase of the
West Route Project, the guaranteed output of the cascade hydropower stations in the Tao River was increased by
171.30% and 319.96% through the ULR and the LR schemes, and by 113.69% and 225.39% through the rich and
poor water diversion mode.

The power generation efficiency of the cascade hydropower stations in the Taohe River is greatly increased by
the water diversion of the Western Route Project, and the added value based on the LR scheme is approximately
double that of the ULR scheme. Under the same water diversion scheme (the ULR scheme or the LR scheme) of the
first phase of the Western Route Project, the uniform water diversion mode has comparatively more advantages than
the rich and poor water diversion mode for improving the power generation efficiency of the cascade hydropower

stations in the Taohe River.

Key words: Western Route of the South-to-North Water Transfers Project; Taohe River; cascade hydropower
station; hydropower expansion; guaranteed output
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