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Preface

Tianshengqiao, a series of rapids with torrential flow and tremendous water head, formed by Nanpan River
which crosses mountains and valleys, and gathers thousands of tributaries, is recognized as the "rich mine" and
golden "terrain” of hydropower resources which is rarely seen. It is deeply concerned by the domestic and for-
eign experts working in the area of hydropower.

Since the 3rd Plenary Session of the 11th Central Committee of the Communist Party of China, the reform
policy promoted the rapid development of national economy which increased the demand for electric power. At
that time, a group of hydropower constructors, the pioneers of the time, arrived this fertile virgin land. In the
boom of machines sounded like the triumph song of human being conquering Nanpan River, Tianshenggiao
No.l Hydropower Station, the head station on Nanpan River, the upper reach of Zhujiang River, has been estab-
lished.

After the commencement of the construction in the beginning of 1991, Tianshenggiao No.l Hydropower
Project experienced struggles, arduousness, zigzags and successes. In the support of the related department of
State, State Power Company and Guangdong, Guangxi, Guizhou Provincial (Regional) Governments, as well as
various investors, the entire staff and workers of the South China Electric Power Joint Venture Corporation
(SCEPJVC) and participant organizations including design, supervision, construction and so on, held highly the
Great Banner of Deng Xiaoping's Theory, insisted on the fundamental route and the policy of reform and open
to the outside, and targeted to construct a first-class power station with scientific management and advanced
technology. Striving, coordinating, exploring, overcoming one by one difficulty, they gained great achievements
in project quality, construction speed and investment benefit. Some of the construction of main works occupied
first place in China. The project passed safely the flood season of continuous four years after the river closure,
and set the record that it took only four years from the river closure to power generation of the first unit for a
hydropower station in the order megakilowatt.

Tianshenggiao No.l Hydropower Station is founded by the entire staff and workers of SCEPJVC and innu-
merable hydropower constructors with their youth and blood. After eight years' fighting and hardness, the con-
structors have built the first concrete face rockfill dam in order of 200m in the valley of Nanpan River, and
opened up the reform way that the State and several provinces (region) jointly invest in light of the capital sys-
tem, and carry out project owners' responsibility system, construction supervision system, competitive bidding
and contract system. The power station is a major hydropower project for developing the power resources in
Southwest China and transmitting electricity from west to east, which will have a profound effect on the promo-
tion of establishing the united power grid and the form of the power market in South China.

For propagandizing the prominent contribution of the constructors of Tianshengqgiao No.1 Hydropower
Station, giving guidance to the successor, thanking the leaders of related State departments and Provincial
(Regional) Governments, all walks of life and the local people for their support to the station, the editors gath-
ered some precious instances from the long and difficult construction, and dedicated them to the readers. This

major hydropower station on Nanpan River is already put into operation when you have just got this beautiful
book.

Wang Shucheng
December, 1998
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The skeleton diagram of the catchment of Nanpan River and Hongshui River
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Brief Introduction to

Tianshenggiao No.1 Hydropower Project

Tianshengqgiao No.l Hydropower Project , situated on the mainstream of Nanpan River, which controls a catchment area of
"50,139 kmv’, is the first cascade of the Hongshui River Cascade Power Stations. The left bank of the dam site is Anlong County,
Guizhou Province and the right is Longlin County, Guangxi Zhuang Autonomous Region. The head complex of Tianshengqiao No.2
Hydropower Station is located about 7 km downstream, and the Lubuge Hydropower Station on Huangni River, a tributary of
Nanpan River, is located about 62 km upstream. The straight distance from the dam site to Guiy'ang City is 240km, Kunming City
250km, Nanning City 440km and Guangzhou City 850km.

The power station is mainly used for electricity generating, with the installed capacity of 1200MW, the guaranteed output of
405MW and the annual energy output of 5.23TWh. The reservoir, with the normal storage level of 780m, the dead water level of
731m and the total capacity of 10260 million m’, resulted in submerged cultivated land of 36.1 thousand mu and resettling population
of more than 40 thousand. The power station will transmit electricity to Southern China with one circuit 500kV AC line and one cir-
cuit £500kV HVDC line , and to Guangxi and Guizhou with other 4 circuits 220k V line.

The project mainly consists of concrete face rockfill dam (CFRD), open spillway, emptying tunnel, water diversion system and
surface powerhouse .

The concrete face rockfill dam, with a maximum height of 178m, the upstream slope of 1:1.4 and the downstream slope of
1:1.4 in average , is one of the highest being built in the world. Its top, resting at elevation 791m, measures 1168m long and 12m
wide. The rockfill dam embankment with a volume of 18 millions m’ is divided into 8 zones .The thickness of concrete slabs at the
top and bottom is 0.3 and 0.9 m respectively .

The spillway, with a total length of 1745 m, is set on the right bank. The approach channel is 1122m, in length and 120m in
width . Its maximum excavation depth is 125m high. There are five radial service gates sized 13m x 20m on the overflow weir with
an elevation of 760m . After the overflow weir , there is a discharging chute of 538m long and 81~73.5m wide with 5 aeration slots .
The spillway, adopting flip-bucket energy dissipation, with a maximum discharge of 21750m'/s, is the largest among the side spill-
ways having been built in China . The gross amount of excavation is up to 20 million m*.

The emptying tunnel, with a total length of 1062m is set in the right bank .It is equipped with a plate caterpillar emergency
gate sized 6.8m x 9.0m and a radial service gate sized 6.4m x 7.5m. There are pressure tunnel with a internal diameter of 9.6m at the
upstream side and a free-flow tunnel of 8m wide and 12m high at its downstream side . The service gate with a check hydraulic head
of 130m and a gross water thrust of 89000kN is in advance of the projects of same type having been built in China.

The diversion and power generation system, located in the left bank, includes an inlet approach channel, an intake tower, 4
concrete-lined power tunnels with an internal diameter of 9.6m (1/3 of which adopts post-tensioned prestressing concrete lining), and
steel lined high pressure tunnels with an internal diameter of 8.7~7.0m . The surface powerhouse houses four 300MW power generat-
ing units. The rock slope with a maximum excavation depth of 109m,at the back side of the powerhouse , with a complex geological
structure, is consisted by interlayers of mudstone and sandstone .It is strengthened by shotcreting and anchoring ,as well as pre-
stressed anchorage cable.

This project, with the total investment of 10352 million RMB (including partial foreign funds), is jointly invested by the State
and Guangdong, Guangxi, and Guizhou provinces (region) in the capital proportion of 2:5:2:1. Its construction works are managed
by South China Electric Power Joint Venture Corporation (SCEPIVC), acting in charge of the owner, and the concrete affairs is under
the charge of the Tianshenggiao Construction Management Bureau of SCEPJVC. The project is designed by Kunming Exploration,
Design and Research Institution (KEDRI). The supervision engineers are from Changjiang Water Resources Committee(CWRC).
The main constructors Nanshui Company (a joint venture of the Armed Police Hydropower Corps No.1 and the MJ Company of
Brazil), No.7, No.9, No.14 Hydropower Construction Bureau and Gezhouba Hydropower Construction Incorporation. The main gen-
erators are supplied by Harbin Electric Machine Manufactory and the main transformers by Xi' an Transformer Manufactory.

According to the preliminary design examined and approved by the State, a total of 9.5 years is needed for construction work.
The construction was started in June 1991 after half a year' s preparation. The river closure was in December 1994, The dam was

completed about 4 years later. The first unit is put into operation in December 1998. After that, one unit will be put into operation
each half a year.
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After eight years' hardness, the first generating unit is put into operation. This is another harvest of the project transmitting
electricity from west to east which generations of people have fight for, is the achievement resulted by various investors,
supervision organizations and construction organizations and in the support of the State Planning Committee, the State
Development Bank and four southern provinces (region). It puts down a brilliant page on the history of the State and four
southern provinces (region) jointly building power. Gao Yan, president of State Power Company (right) and leaders of four
southern provinces (region) attend the summing-up meeting of generating of the first unit
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Gao Yan, president of State Power Company (SP) cuts the ribbon for
paralleling into the network and generating of the first unit of
Tianshengqiao No.] Hydropower Station
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Yuan Maozhen, president of SCEPJC
has a speech on the meeting celebrating for
generating of the first unit of Tianshengqiao
No.1 Hydropower Station and commission of

two-circuit Tian-Guang transmission project
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The outer view of the powerhouse of ' Y o
Tianshenggiao No.l Hydropower Station
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The picture shows the first generating unit of Tianshenggiao No.1
Hydropower Station



