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Review of safety and management of dam in china

[Abstract] Dam is key infrastructure of national economy construction and social development in China.
It is of very significance to improve and strengthen dam safety conscicusness and management level, Dam
safety situation is reviewed and safety management is outlined in this paper, and new notion is presented

for the improvement of dam safety and management.

1 Introduction

China is a country with abundant water resources. The theoretical potential hydro-energy is up to
6. 98 GW. The technical development hydro-energy in China reach 541 GW, ranking first in the world.
In order to make use or water resources and hydro-energy, more than 87thousand dams have been
built in China, among them there are 26300 dams higher than 15m. The total storage capacity of res-
ervoirs in China is about 634 Gm®. The total installed capacity of hydropower stations has broken 170
GW in China. The annual water supply ability is 240 Gm®. Irrigated area is about 240 million acres,
There are about 310 million people, more than 132 large or middle-scale cities and 480 million acres of
farmland in the protected areas. The dams play an important role in national economic construction
and social development and stability in China.

However, for various reasons, parts of dams have unsafe factors, and there are a great number of
ill dams and dangerous dams in China. Such a situation not only influences the role of dams but also
threats seriously both the lives and properties of people who live in the downstream areas. Even more
it can lead to a burst of flood. For example, in Aug. 1975, Ban Bridge Reservoir and Shimantan Res-
ervoir were broken due to great storm scouring, leading to disaster. Therefore, the management of
dam safety must be improved. These reservoirs must be maintained and strengthened in time, so that

we can make full use of them. On the other hand, it can improve the level of management of dam safe-

ty.
2  Overview of dam safety stitation in China

2.1 History of dam safety

Since People’s Republic of China is founded, there are more than 87thousand dams in various
types, including about 510 large dams with storage capacity over 0. 1Gm® and about 3260 middle ones
with storage capacity of 0. 01~0. 1Gm®. The rest 83315 dams are small ones. The majority of these
reservoirs were built in 50’s, 60’s and 70’s. They laid a solid foundation for the construction of water
conservancy and hydropower and played an important role in the economic construction. But limited
by conditions at that time and short of scientific technical consideration, there are some problems such
as low flood control standard, poor engineering quality and hidden dangers for a large number of res-
ervoirs,

According to incomplete statistics, there were two high tides of dam failure. One happened dur-
ing the end of 50’s and the beginning of 60’s and most of these reservoirs were of middle and small

size. Another happened in 70’s because of social upheaval. After 80’s, because dam safety manage-

AT R TR LIS 21 LA TRERERSVILCEE£E, 2000,



ment was strengthened and reservoirs with potential danger were reinforced, the failure of dam has
decreased.
2.2 Situation of dam safety

Since 80’s, Ministry Of Water Resources and Ministry Of Energy (the State Power Corporation
of China) organized respectively Dam Safety Supervision Center and Dam Safety Monitoring Center.
Statute and code of dam safety management were set down and issued. The safety management was
strengthened and periodic inspection of Dam was performed. Dangerous reservoirs were also be
strengthened.

On the other hand, the reservoirs built in the two tides have worked for above 30—40 years.
Therefore, they may become aged gradually, especially for dangerous reservoirs, and there will occur
new dangerous reservoirs in future. According to incomplete statistics, the rate of dangerous reser-
voirs in large and middle size is 30% and 40% in small reservoirs. The funds only for strengthening
reservoirs are over 12,000 million Yuan. Therefore, it will be a tough task to manage, maintain and

strengthen reservoirs.
3 Management of dam safety

Strengthening dam safety management is key measure to assure dam operation safely. It includes
mainly dam safety management system, legislation, periodic inspection of dam, registration of dams,
consolidation treatment of dangerous reservoirs, etc.

3.1 Dam safety management system

At present the dams in China are principally divided into two parts: water resources and hydro-
power. The dams of water resources, whose main function is flood control and irrigation, come under
the jurisdiction of MWR. The dams of hydropower, whose main function is to generate electric pow-
er, come under the jurisdiction of the State Power Corporation of China. Ministry of Energy and Min-
istry of Water Resources (the State Power Corporation of China) organized respectively Dam Safety
Supervision Center and Dam Safety Monitoring Center. Two centers are responsible for the Ministry
of Water Resources and the State Power Corporation of China and perform the function of dam safety
management. Then, monitoring centers of dam safety were also founded in Safety Organizations of
Drainage Area, the water conservancy or hydraulic power bureaus of every province, city, and auton-
omous region. It formed system of safety management of water conservancy dams and hydropower
dams.

3.2 Safety legislation

After establishment of two centers, statute and code of dam safety management were set down
and issued by Ministry of Water Resources and the State Power Corporation of China. It includes
“Statute for Dam Safety Management of Hydropower Station”, “Practical Code For Safety Inspection
of Existing Dams”. “Guidelines for Dam Safety Register of Hydropower Station”, “Technical Code of
Concrete Dam Safety Monitoring”, “Water Code of People’s Republic of China”, “Flood Control
Regulations of People’s Republic of China. ” The above-motioned documents formed the perfect legis-
lation system of dam safety management in China. China Dam safety management stepped on the track
of legislation management.

3.3 Periodic inspection of dam safety

According to “Appraisal Methods of Dam Safety” and “Statute for Dam Safety Management of

Hydropower Station”, dams were inspected periodically. It lasted 12years to compete the first round

periodic safety inspection of 96 hydropower stations, from 1987 to 1999. Specialists were invited to-
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gether by the department responsible for the work to form consulting group. Through the first round
periodic safety inspection, dam project grade, design standard, strength and stability, operation
mode, ageing, durability, landside and monitoring system were checked. It showed that there are
some dams with unsafe factors, such as inadequate discharge capacity, serious dam body cracks, and
excessive foundation seepage amount and reservoir slope slide. So measures must be taken in order to
change this situation, At present the second round periodic safety inspection has been carried out. 129
dams are arranged to perform the periodic safety inspection in the second round inspection, Since
1995, safety inspection has been performed on large reservoirs and effect has been obtained. Howev-
er, compared with what is required, the present work of assessment of dam safety still has a long way
to go.

The practice proves that it is an effective approach to understand the dam safety condition and im-
prove the dam safety management. The periodic inspection has become an important institution,

3.4 Registration of dam safety

According to “The Registering Methods of Dams” and “Guidelines for Dam Safety Register of
Hydropower Station”, since 1997, Dam Safety Supervisi;)n Center of MWR is responsible for the reg-
istration of dams. Now the registration of large reservoirs has almost been finished. The registration
of middle reservoirs is in process. For small reservoirs, the registration is in reparation.

Registration of 110 dams of hydropower stations was finished. Among them, 100 dams were as-
sessed as grade A.

3.5 Consolidation treatment of dangerous reservoirs

According to the problem found in dam periodic inspection, rehabilitation and treatment of hydro-
power stations were extensively implemented, including heightening the dams, treating the cracks in
dam bodies, taking measures to treat the seepage of dams and foundations, implementing modification
of monitoring devices and so on.

43 reservoirs were first defined as essential dangerous reservoirs, and now 37 reservoirs have been
treated. In 1992, another 38 reservoirs were defined as essential dangerous reservoirs and the treated
plan has been carried out. 8 reservoirs have been treated. In the future, another dangerous reservoirs
will also be strengthened.

Rehabilitation and treatment of dam play an important role in improving the level of dam safety

and making full use of project profit.
4 Dam safety moniforing

With the development of science and technology, the whole level of dam safety monitoring tech-
nology in China produced a qualitative leap.

Dam safety monitoring plays the role of ear and eye in the aspect of ascertaining the operation reg-
ularity, detecting the latent deficiencies in time, verifying design and building construction.

4.1 Dam safety monitoring instruments and data automatic acquisition

(1) Dam safety monitoring instruments.

China began to develop and manufacture the related monitoring instruments since the middle of
fifties. With the efforts for the past decades, especially for recent ten years, China has made great
progress in the performance and automation. More than 10 kinds of instruments, such as the Carlson-
type, the vibrating-wire, capacitive-type and the step motor-type have been developed.

At the early stage of seventies, China began to study and produce laser-collimating system, ap-

plied successfully in the projects such as Fengman, Taipingshao, etc. In recent years, GPS technolo-
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