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ntake
Side Spillway 1 Spillway
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SandDrain
Sand Flush Gate kand Drain
[]
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Source: JICA Study Team
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® (
1)
V > (Qumax) X (120 ~ 180)
2)
V > (Qmax) X 20 sec tAx 0.8
[ J
=1.84-Bs-H"
Q u Bs
H
[ J
1)
0=06-4-\/2-g-H
0: (m’/s)
A: (m?)
H=WL- (m)
2)
£2=‘4.J__;%;§;5L__
1 + fe + fb + f
Je: 0.1~0.5)
Jo:
= {0.131+0.1632(D/R)*’} (6/90)"°
D: (m)
R: (m)
)

‘)
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)

f: = 124.5n° L/D“?
L:
) Power Canal Head Tank Air Vent Eﬁ'pe
Unjformflow Bs Penstock Gate h
depth at Quesign Trashr#cks
Spillway i
%
b i ¢
=z
Sand Drain CGate 30~50cm
Source: JICA Study Team
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o MOL
h>¢ (< 1.0m) h : MOL (m)
h># (6> 1.0m) p m
[ ]
— I Lyoors
¢ = 0.0068( v ) b W)
L (m)
H (m)
[ ]
[ ]
1/15 ~1/50
[
1)
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Q ./ﬁv:ﬂ.!é‘p!i%mv_v_ef.,
(ms) Disgharge
-y
N

Max turbifie tigchange ME:( firbire digcharge
Wi

without pord

1123} 4

Source: JCA Study Team
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) . (Qm Qout ) : 3’600
—Que) 3,600 H (m)

dH/dt ;1

_dH S(H) | (m/hour)
Qin (m%s)
Qout (ms)
SH) H

(m?) (aH*+bH
+0)
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Qin (m¥s) Nomogram for Inflow Estimation 1) 2
80 T, T (320 KW, Qout=0.65 m’/s)
070 v 2)
/
0.60 e
it operation| LA

0.50 3) 2 10
040 /// ‘// hour

4 r 7 -0.35m
030 A 687.000m

// -unit operatio Qn = -035 x

0.20 e (687.000 - 661.000) x
010 pd (687.000 - 586.000) /

' 3,600 + 0.65 = 0.395 m’/s
0.00

-1.0 0.2 0.0 0.2 0.6
dH/hour (m/hour)
Source: JICA Study Team
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10%
Removed cedimint Sediments

Tazgpligne juction heed

Open ots

Source: D.K.Lysne, New Norwegian Institute of Technology
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‘)

)

® ¢=15cm, L=20m
- 2g-H
I+f,+N-f,+f
fo=1.00( ), Nfp=0.40( ), f=45( )
H( )=15m V( )=206m/s
® ¢=15cm, L=20m, H=15m, V=2.06m/s
Q=0.036 m*/s (=2.19 m*/min = 131 m*/hr) :
10% 13.1 m*/hr (= 315 m*/day)
251
Dia. L H A% Q Q Sand Sand
m | m | m | s | mYs) | (m/hr)]| (m'/hr)|(m’/day)
0.10 10 1.5 2.17 0.017 61 6.1 147
0.10 10 3.0 3.06 0.024 87 8.7 208
0.10 20 1.5 1.70 0.013 48 4.8 116
0.10 20 3.0 2.41 0.019 68 6.8 164
0.10 30 1.5 1.45 0.011 41 4.1 98
0.10 30 3.0 2.05 0.016 58 5.8 139
0.15 10 1.5 2.51 0.044 160 16.0 384
0.15 10 3.0 3.56 0.063 226 22.6 543
0.15 20 1.5 2.06 0.036 131 13.1 315
0.15 20 3.0 2.92 0.052 186 18.6 446
0.15 30 1.5 1.79 0.032 114 11.4 274
0.15 30 3.0 2.53 0.045 161 16.1 387
Source: Calculation by JICA Study Team
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2.6

Head Tank Penstock Power house
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Max. PressureRise i
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Static Head i
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|
Sand Drain Gate 3
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{
|
|
. Max. i |
Negtive pressure occurs 5 sax wve'c.’c'lté’t ~ i
50 ~ 100 m max. Smis(inley i
5.0 nVs (outl et) i
Hydraulic Gade i
|
|
|
~
TWI

Source: JICA Study Team
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Appendix 2-2-7 6 2
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A, e
2(L/A)
a Z L
" z (Li/a;)
H, —1=2p-(A—w,/H;) t=t,+ (-1 4
1 1 H i
) v -1 L# Tﬂ
H? —(2+4p+4p°y2)H, + (1+2p)? :o|
2L
M=
a
5oV
29-H
) 2 H,+H -2=2p- (i H e V H;)
a-Vv,
é 2g-H
H®—(B-2A)-H +A>=0 oo h+H
1 H0
A=H,,-2-2py; \H;,
B=(2py,)*
Head Tank Penstock Power house H/H, Water Hammer at Turbine
1.80
1.60
1.40 =
L0 A A A
1.00 \ /, \ \\ \
0.80
0.60
0.40
0.20
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Source: JICA Study Team
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31

Applicable range
T F i i
ype orm n, (m-kW) Effective | Maximum
head (m) | output (kW)

Pelton turbine 12~25 75~500 | 300~5,000
Impuﬁlse High relatw; speed 55-65 40~300 | 300~5.000
Turbine | Impulse turbine

Crossflow turbine 90~110 8~60 50~1,000

Francis turbine 50~350 20~300 | 300~5,000
Reaction | b 1 age type bulb turbine | 600~950 6~18 | 300~2,000
Turbine

S-shaped Tubular Turbine 500~850 3~18 100~3,000

Source: JICA Study Team
5,000 kW
(2)
1)
1
2
2
1
2
2
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Inlet Guide vane
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tube
Tailrace
3.6
3.7
1 2
1
2
1/3  2/3 2
1/3 1/3
2/3 1/3 2/3 2
15 %
100 ——]
an
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Relative
efficiency o }-
nin mas 1/3+2/3 Gudevane
% bl 2/3 Guidevane B
ACudevam =
o |- 1/3 Guidevane L-I
| — A AP
30 L 1 | b o1 | 1 I I I
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1.25 m
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1 1 1 5
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N: min”
P 1
D: m
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ng 90 100 m-kW

1 P,
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Source: JICA Study Team
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F Af
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Wattmeter

* wW— # 2
d
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0D wewem

*] detect current and its director

Source: JICA Study Team
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(4) AVR

Power

source for
powerhouse

Rotational pa-rt
AVR : Automatic voltage regulator
ACEx  :Alternating current exciter
G : Generator
PT : Transformer for meters

Source: JICA Study Team
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CT
. EXTr L ; :
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: source for il bt
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L
@ i < i Slip ring
Rotational part
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Ex/Tr :Transformer for excitation
L :Reactor

:Thyristor rectifier

318 AVR
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o 2,
=a) |
é} 7,
No. Items Material

Valve Frame

Pressed and stretched
steel plate for general
structure

Valve Body

Ditto

Valve Axis

Stainless steel, Cast
carbon steel, or carbon
steel for mechanical
structure

Valve Sheet

Rubber

Speed Reducer

Electric Motor

3.19

150 m

1.1 1.2

2
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200 m

1.1

No. Items

Material

Valve Frame

Pressed and stretched
steel plate for general

structure
Valve Body Ditto
Stainless steel, Cast
Valve Axis carbon steel, or garbon
steel for mechanical
structure
Valve Sheet Rubber
Speed Reducer -
Electric Motor -
3.20
No. Item Material
;]fivmee Cast carbon steel
Valve Sheet | Bronze
Valve Body | Cast carbon steel
Axis of Stainless steel or
Valve carbon s'teel for
mechanical structure
Cover Cast carbon steel
Stand Cast iron
Stand Ditto
Speed )
Reducer
Electric )
Motor
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