Statement on the Adoption of Hydrological Data for Preliminary Design

Report of Xiaogushan Hydropower Plant

Gansu Province Water Conservancy & Hydraulic Power Survey Design Institute
was established in 1958. This institute is the only Class A comprehensive survey and
design unit in Water Conservancy industry in Gansu Province. It is qualified for
surveying, planning, designing, scientific study, consulting, and engineering
supervision for all styles of hydropower plants and it is well experienced in
implantation of above mentioned aspects. There are 613 professional staffs including
senior engineers, engineers and other kinds of technical staffs in the institute.

Gansu Province Water Conservancy & Hydraulic Power Survey Design Institute
possess 9 Class A national certificates and 3 Class B national certificates in the
aspects of engineering survey, engineering supervision, engineering consultancy,
engineering mapping, soil and water conservation, and Environmental Assessment of
Engineering construction projects. Since 1978, more than 90 outcomes of
engineering design and scientific achievements of our institute was awarded
National and provincial Prizes for advanced technology and superb designs, which
witnessed our position as the first class hydraulic and hydropower survey and design
institute in China.

The Feasibility Study Report, the Preliminary Design Report as well as the
Engineering design for Xiaogushan Hydropower Plant, were accomplished and
designed by Gansu Province Water Conservancy & Hydraulic Power Survey Design
Institute.

For the designing of hydropower plant, the accurate and reliable hydrologic data
of the Heihe River is the most important data for calculating the capacity and the
average annual power generation. The catchment area at the sluice gate site of
Xiaogushan Hydropower Plant is F=9427.8km?, which locates 29.6km upstream to
Yingluo Gorge Hydrological Observation Station. Since Yingluo Gorge Hydrological
Observation Station was founded in 1944, up to now, the catchment area of Yingluo
Gorge Hydrological Observation Station is F=10009 km?2. This hydrologic station
covers complete observation items with long time observation data series (n=57
years), good control on selection of sections and high testing accuracy, so this
hydrologic station is the main referential station for Xiaogushan hydropower station
design.

The runoff of Heihe River is mainly recharged from the precipitation water and
melting snow in Qilian Mountain area. Its annual distribution is not even, which is
corresponding to feature of annual precipitation distribution characteristics. The most
runoff appears in the flood season (from June to September). The variation of annual
water condition is as following: from April to May, with the rising of temperature, snow
in mountain area upstream melt and recharged into the river. The flow is increasing,
the amount of which accounts for 11.7% of annual flow. Flood period lasts from June
to September. The flow accounts for 68.2% of annual flow also the historical flood



generally would occur during this period. The precipitation is reduced from October to
November, which is the recession period, and its flow accounts for 10.5% of annual
flow. The dry season lasts from December to March (next year) and the runoff is
mainly recharged from underground water. Due to the influence of frozen river, some
precipitation is frozen in the flow channel; it will be melt into runoff until the next spring.
During this period, its amount accounts for 9.6% of annual flow.

According to the analysis of the annual runoff series data from Yingluo Gorge
Hydrological Observation Station, it shows that there is no obvious periodic variation
as wet season or dry season. Above-30 years’ observation data series, the
parameters fluctuate steadily, especially, above- 40years’ observation data series,
the statistical parameters fluctuate very little. In terms of the average annual runoff,
data can keep in the range from 50.2 m®/s to 50.8m>/s and the value Cv keeps in the
range from 0.139 to 0.152; so it concludes that Yingluo Gorge Hydrological
Observation Station has 57-year annual runoff series from 1944 to 2000 as excellent
representatives. It can be used for engineering design.

According to hydrological features of hydropower plant and river, the selected
typical years are based on the evidence that the annual water flow and water flow in
the flood season (June ~September) are both close to design frequency. The detailed
information as follows: flood year (P=15%, 1959); normal year (P=50%, 1965); dry
year (P=85%, 1992). Total installed capacity and annual average power production
are calculated based on putting the water flow data of typical years into the formula.
With reference to industrial common practice, hydro energy computation for
hydropower plant is strictly based on relevant regulations of Specification for
Hydropower and Hydro Energy Design (SL76-94) and The Normal of Hydraulic
design of Hydropower Plant. The selected hydraulic data from year 1944 to year
2000 (57 years) is monitored and provided by Yingluo Gorge Hydrological
Observation Station, which belongs to Hydrological and Water Resources Exploration
Bureau of Zhangye City and the data is accurate and reliable. In order to utmost
utilize water head, when our institute designed Xiaogushan hydropower plant,
designers from our institute calculated total installed capacity and annual average
power production of the plant objectively based on relevant regulations. According to
the existing hydrological data, the core data is calculated, which is the best and most
accurate data obtained with various factors taken into account. The design of the
hydropower plant is based solely on reliable data without human factors such as
deliberately reduce annual operation hours or annual power production.

By analyzing on and comparing to the hydrological data from year 1944 to year
2000 (57 years), it is concluded that the Heihe River has been in the wet period for
the last six years. The increased water flow of Heihe River is the main reason of the
increase in power production. It is unpredictable and uncontrollable.

Hereby the statement.

December 9", 2011
Gansu Province Water Conservancy & Hydraulic Power Survey Design Institute
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