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Japan’s first commercial hydropower plant－Installed capacity: 4,500kW　 Discharge: 16.7m3/s　 Effective head: 33.7m

　　

　　 　　

　　



First full-scale dam higher than 15 m in Japan
Ohi Power Plant－Installed capacity: 48,000kW　Discharge: 139.1m3/s　Effective head: 42.4m

With auxiliary dam 26.8 m high on the left of the main dam 73.2 m high
Soyama Power Plant－Installed capacity: 54,000kW　Discharge: 93.7m3/s
Effective head: 67.2m

Kasagi Power Plant－Installed capacity: 41,700kW
Discharge: 165.8m3/s　Effective head: 30.4m

Highest dam in the Far East at that time introducing U.S. technology
Komaki Power Plant－Installed capacity: 72,000kW  Discharge: 138.7m3/s  Effective head: 62.7m

First hydropower plant on the Kiso River System
Installed capacity: 9,600kW　Discharge: 27.8m3/s   Effective head: 46.2m
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Dam height: 186m   Crest length: 492m   Dam volume: 1,582,845 m3

　　　  

Installed capacity: 335,000kW   Discharge: 72.0m3/s   Effective head: 545.5m

Courtesy of
SHARP Corporation

Courtesy of
SANYO Electric Co.,Ltd

Courtesy of
Mitsubishi Electric Corporation
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Installed capacity: 81,000kW　Discharge: 33.6m3/s
Effective head: 278.3m

Dam height: 43.5m

Dam height: 186.0m

Installed capacity: 335,000kW
Discharge: 72.0m3/s
Effective head: 545.5m

Installed capacity: 105,000kW　Discharge: 46.0m3/s
Effective head: 269.0m

Installed capacity: 74,200kW　Discharge: 46.0m3/s
Effective head: 189.8m

Dam height: 76.7mInstalled capacity: 124,000kW　Discharge: 74.0m3/s
Effective head: 193.5m

Dam height: 51.5m

Installed capacity: 54,000kW　Discharge: 50.9m3/s 
Effective head: 124.6m

Installed capacity: 29,700kW　Discharge: 50.1m3/s
Effective head: 71.5m

Installed capacity: 72,000kW　Discharge: 47.2m3/s 
Effective head: 177.0m
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Installed capacity: 1,280,000kW　Discharge: 382.0m3/s
Effective head: 394.7m

Installed capacity: 1,900kW Discharge:1.70㎥/s
Effective head: 142.13m

Installed capacity: 490kW Discharge:2.82㎥/s
Effective head: 22.50m
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Installed capacity: 466,000kW　Discharge: 248.0m3/s
Effective head: 219.4m



Maintenance of Facility Performance

Daily/Weekly Visual Inspection

Measurement 
and Monitoring

【 】
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Periodic Inspection

Deterioration Diagnosis

Repair and Improvement Works

Monthly Visual Inspection

Computerized Control Board
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Keage Power Plant
Turbine and Generator overhaul

Panel displayed at ICOLD2012 in Kyoto 

KANSAI’s maintenance technology
has sustained the hydropower
history from 1891.

Deformation Mode by Eigenvalue Analysis

Spillway gates are important facilities to 
keep the storage of water even in the 
event of an earthquake. KANSAI 
observed earthquakes at several points 
on an actual spillway gate and also 
conducted earthquake simulation 
experiments to identify the vibration 
characteristics. KANSAI prepared 
3D-FEM model of the gate for eigenvalue 
analysis and confirmed that the series of 
predominant frequency from the analysis 
coincided with that from experiments. 

Static and dynamic behavior of the Kurobe Dam body and foundation rock has 
been measured during over half a century. Regular measurement and monitoring 
ensures the safety of the dam and  provides valuable data and information for 
upgrading of the dam design in the next generation. 

Automatic Grouting Control System on mix proportion

The system allows the user to reduce the grouting time and 
amount of cement fluid waste. Unlike the conventional batch
change style, by changing the mix of cement fluid inside the grout 
mixer during grouting, the mixing proportion can be
finely adjusted.

The compact FDEM system for the shallower sub-surface ground was developed. 
This system which is composed of a transmitter with 16 frequencies, a receiver and 
interpretation software is featured by its portability, speedy interpretation and 
applicability to the ground shallower than 20 to 30m. 

Images taken by digital camera

Frequency Domain Electromagnetic Method

Integrated Image 

Confronted image and sketch of
cracks (red lines) 

Image Processing Unit

Dam

One Element Prism Total Station

KANSAI has developed a image data acquisition system applying  for such as surface of 
dams and concrete lining of tunnels and has confirmed the  availability with a certain 
level of accuracy. KANSAI believes the new investigation method  ensures the safety of field 
works and economic efficiency. 

STATIC AND DYNAMIC BEHAVIOR
OF THE KUROBE DAM

LONG TERM RECORDS OF MEASUREMENT AND OBSERVATIONS ON A HIGH ARCH DAM

1. Introduction
The Kurobe Dam, 186 m high, is the
highest dam in Japan and was
completed in 1963 as the fourth
highest concrete arch dam in the
world.

Static and dynamic behavior of the
dam body and foundation have been
measured over a period of 50 years,
having been commenced during
construction period up to now. Not
only did this ensure the dam safety
but also provide valuable data and
information for upgrading of the dam
design in the next generation.

2. Static Behavior
Reservoir water level, seepage, horizontal and
vertical displacement of the dam and foundation
rock, angular displacement, strain, stress,
temperature and width of joints, dam chord length,
and valley width have been measured.
Fig-1 shows the deformation of the right abutment.
Fig-2 shows that the fluctuation pattern of the
valley width has closely matched with the spring
water observed at the nearby Kanden tunnel. That
is, the valley narrows as the spring water
increases, vice versa. It is thought that the
deformation of the mountain body is in proportion
to the seasonal fluctuation of the groundwater level
due to snowmelt and precipitation, resulting in
incremental stress to the dam body in the dam
chord direction.
The deformation of the dam crown is well
explained by three-dimensional FEM analysis by
taking this stress into consideration.

KUROBE DAM AND LAKE

Fig-2. Fluctuation of the Valley Width

3. Dynamic Behavior
Various sizes of earthquakes have been observed at the Kurobe Dam. Fig-3 shows epicenters of earthquakes
observed at the dam site. Fig-4 shows that the observed seismic motion of the dam crest at the higher magnitude
seems to have the slightly lower dominant frequency. Fig-5 shows that the observed seismic motion at the higher
water level seems to have the slightly lower dominant frequency. Both indicate the natural frequency of the dam
exists around 2 to 3 Hz.

  

Western Nagano Earthquake (1984)

The Noto Hanto Earthquake (2007) 
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Logarithmic scale of fourier spectrum

Fig-3. Epicenter Map of Earthquakes Recorded
at the  Kurobe Dam

Fig-4. Fourier Spectrum – Magnitude (Mj)
(dam crest, stream direction)

335,000 kWMaximum output

545.5 mEffective hydraulic head

72.0 m3/sMaximum power discharge

199,285,000 m3Total storage capacity

3.450 km2Reservoir area

1,583,000 m3Dam volume

492 mCrest length

186 mHeight

Dome type concrete archDam type

Features of the Kurobe Dam

Fig-1. Deformation of Rock Mass (right bank)
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RESERVOIR WATER LEVEL OUTFLOW IN KANDEN TUNNEL
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Logarithmic scale of fourier spectrum

Fig-5. Fourier Spectrum – Reservoir Water Level (dam
crest, stream direction)
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Digital Camera

Data Logging Unit

The Investigation Method of Hydropower Facilities by using  Digital Camera



　
（ ）



（ 〈 〉）
Water pollution in a reservoir causes a big environmental problem to the downstream  
area as well as the reservoir itself. 
KANSAI is conducting regular monitoring for water quality in
reservoirs and observed data are compiled into a database for environmental assessment.

The Imawatari Dam on the Kiso River is equipped with a Denile-type fishway
based on the experiment with real sweetfish.
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Dam height: 126m
（ ）

Installed capacity: 1,008,000kW
Discharge: 1,080m3/s　Effective head: 112.5m
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Installed capacity: 70kW 

Dam height: 99m
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