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Reservoir Sedimentation Management for Hydropower Plant Sustainability

- Influence of Sedimentation Progress in Storage Reservoirs on Hydropower Plant Operation -
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Synopsis

Reservoir sedimentation is one of the most important problems for securing long term
achievement of hydropower plant operation in the future. We have already classified the
sedimentation problems regarding the reservoir types and proposed effective sediment
control measures for regulating reservoirs. On the other hand, sedimentation problems in
storage reservoirs need to be more studied. In this paper, we have evaluated the
influence of sedimentation progress in storage reservoirs on power generation by
analyzing long-term operation record. Finally, future influence of reservoir
sedimentation was predicted from the viewpoints of changing active storage capacity,
inflow water regime and the maximum hydropower discharge.

X—T— F: KFEERT, HEW, Ek, AKREHE
Keywords: hydropower plant, reservoir sedimentation, storage reservoir, water use
efficiency
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ERTRIEA BRI 1988 £ 5 2011 4EE T 24 4]
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KT (%) = 1
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Db &b E/NEL, FFIT 2000 FLIRETH AT
ITONTZFET 2 EBIORTH- T2, KEHAEND
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2010 4FE DN PAERE DK - MARAE LT, ¥4
R EBED WD Uiz, KERAREN LH TR L
ol —J, G M TR, HERDROERKIZLY
BT K BENOHERRNBAD LTS, LRk
B n, IFARMEREEIICBWTE, —BEOICESS
M7 B IR T K B BN OHERS S HEIT L T
0, HABEOEIZLDWMASZMEOEROFE T
HHHLOD, WRKEHREMETLTWS Z &2
WTED.

Fig. 3 38 L UV Fig. 4 (C E #1538 L OV D s /K
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BETHEmZRLTWAS. E #SE, SHSSHE T

Table 1 Reservoir Turnover Ratio (Active Water
Capacity) Original and as of 2011

Reservoir turnover
ratio (Active Cap.)

Original| 2011

Reservoir
(plant)
/Area

Original
Active Cap.
(1,000m3)

Start of
Operation

A/Hokuriku | 458,000 1960 3.14 3.19

B/Hokuriku | 330,000 1961 4.14 4.21

C/Kii-Nanbu 68,000 1962 4.42 4.47

DiSikoku-Nanbu 72,500 1970 5.33 5.65
E/Hokuriku 50,000 1964 7.56 7.66
F/Kii-Nanbu 89,000 1960 12.55 13.63

G/Chubu 205,444 1956 24.98 31.97

Table 2 Secular Change of Water Use Efficiency

Res. Sedimentation Ratio| Water Use Efficiency
(Plant) [L988~2011] 1988~2011 [1988~2011 1988~2011
Average | Change® Average| Change”

A 1.68% | 0.058%/yr.| 99.67% |-0.059%/yr.
B 1.59% | 0.045%/yr.| 99.11% [+0.035%/yr.
C 1.10% | 0.066%/yr.| 78.73% |[1+0.485%/yr.
D 5.61% | 0.105%/yr.| 91.22% |—0.158%/yr.
E 1.36% | 0.133%/yr.| 97.89% |[—0.183%/yr.
F 7.94% | 0.058%/yr.| 78.84% |—0.104%/yr.
G 21.86% | —0.027%/yr.| 89.82% |—0.125%/yr.

*change means inclination of regression line.

<
o
o

100% L

)
[
)
t
T
[
Q
5)
10
®
'Q
[
[
[
~J
o
o

Ototal inflow
owater use efficiency

year |y total inflow and turbine
discharge (M m3/year)

O NN ¥ © W O o S © o O
0 o O O OO O O O O O O @ —
D OO OO OO OO O O O o o O
— - - = — — o N AN N o~ «

Fig. 3 Secular Change of Water Use Efficiency in
Hydropower Plant E (1988-2011)
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Fig. 4 Secular Change of Water Use Efficiency in
Hydropower Plant D (1988-2011)
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Table 3 Summary of Comparison between Record

and Simulation Result at Reservoir D

Sedimentation
Ratio in Active
Water Cap.

Maximum of
Dam Gate
Discharge

Date of Dam
Spillway Gate
Open

Total Volume
of Dam Gate
Discharge

6.4% (2005)

601m3/sec

2:00,6th Sep.

29,458,000m?

20%

670m3/sec

14:00,5th Sep.

34,575,000m?

50%

700m3/sec

3:00,5th Sep.

45,800,000m?

Average Yearly Total Inflow Volume : 384,572,000m3
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900 N dam water level (record)
2 dam gate discharge ( s.r. 30% ) ”
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Fig. 6 Comparison of Dam Gate Discharge Condition between Record and Simulation Result at Reservoir D
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Table 4 Multi Regression Analysis Result

Plant Coofficient Water Use Efficiency
Reservoir Record |Calculation
A/Hokuriku 99.67% | 101.79%
B/Hokuriku 99.11% 97.50%
al=+0.03509

C/Kii-Nanbu 29 =—0.06467 78.73% 84.35%
DiSikoku-Nanbu 23 =—0.1183 89.82% 91.30%
E/Hokuriku b =+1.065 97.89% 92.84%
F/Kii-Nanbu 91.22% 90.91%
G/Chubu 78.34% 76.08%

Correlation Coefficient 0.926
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Fig.10 Prediction of Water Use Efficiency
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