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Facility Installations Inspection items
1. Intake weir Dam - Damage, frost damage, and cracks on surface
- Location, volume and turbidity of water leakage
Peripheral valley slope; | - Water leakage, cracks, collapse, landslide, scouring, etc.
appurtenant structures;| - Frost damage, abrasion, cracks, displacement, etc.
Other facilities; - Damage, loss, rust, etc.
Water stage recorder
Staff gage
Security fence
Lighting facility
2. Waterway:
(1) Intake + Damage, deformation, cracks, frost damage, abrasion, scouring, etc.
- Screen clogging
(2) Settling basin Basin interior; - Conditions of basin interior

(3) Headrace
(4) Head tank
(5) Penstock and

spillway

(6) Powerhouse

(7) Tailrace
3. Other installations

Peripheral bedrock;
Headrace interior;

Peripheral bedrock;

Steel penstock;
Penstock and
Spillway conduit;

Peripheral bedrock;

Foundation and
peripheral structures;

Structure;

Spoil bank;

Access road;

Screen;
Gate;

Trash boom and
trash rake;

- Abnormalities and their state
- Collapse, landslide, spring water, etc.
- Leakage, spring water, cracks, scouring, deformation, sedimentation,

paint film deterioration, etc.

- Damage, deformation, cracks, frost damage, abrasion, scouring, etc.
- Collapse, landslide, spring water and other abnormalities, and

their state

- Damage, deformation, settlement, etc.
"+ Damage, deformation, vibration, leakage, paint film deterioration,

etc., on pipe shell and saddle

- Damage, deformation, paint film deterioration and other

abnormalities, and their state

- Collapse, landslide, spring water, etc.
« Deformation, cracks, spring water, etc.

- Damage, deformation, cracks, frost damage, abrasion, scouring, efc.
- Collapse, landslide, spring water, etc

- Surface conditions

+ Abnormalities on retaining wall, bridge and other structures,

and their state

- Damage, deformation, loose fixing bolts, paint film deterioration, etc.
- Damage, deformation, etc., to gate guide
- Damage, deformation, abrasion, greasing, paint film deterioration,

and other damage to gate and hoist

+ Abnormalities and the state of switchboard terminal, wiring,

electro-magnetic switch contactor relay performance, insulation
resistance, etc.

- Conditions of indicators, switches, display lamps of each component
« Damage to rake and traveling device, abnormality to conveyer,

corrosion, paint film deterioration, etc.
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Component

Periodic inspection

External inspection

Internal inspection

1. Turbine

(Turbine internal)
Inspect and measure for abrasion, cracks, erosion, and rust on
the runner, guide vane and casing interior. Measure the runner gap
and guide vane gap. Check the bearing lubricant quality.

* Test: automatic start/stop

(Turbine overhaul}
Measure abrasion loss at each part. Inspect the sliding area and
packing for damage and fine cracks.

{Bearing overhaul)
Measure the damage and gap on the sliding surface. Calibrate the
cooling water pipe pressure resistance, thermometer and oil gauge.
* Replace worn parts.
* Tests: load rejection, vibration measurement, stroke output,

automatic start/stop

2. Speed governing device

{Mechanism)
Inspect for abrasion of movable parts, loose wiring/lever, and
strainer overhaul

(Controller)
Inspect the conditions of the printed circuit board and position
transducer. Measure the insulation resistance.

{Mechanism overhaul)
Owerhaul movable part and PMG. Replace worn parts.
* Tests: characteristics and load rejection

3. Inlet valve

(Inlet valve internal)
Measure leakage. Inspect for abrasion and erosion. Measure sheet
surface clearance. Inspect position indicator conditions.

(Operation mechanism overhaul)
Inspect for damage to movable part and sliding area.

(Valve body overhaul)
Inspect for abrasion and erosion. Inspect for damage to the
packing and the sealing condition.

* Replace worn parts.

4. Oil pressure supply and
lubrication oil system

(Performance}

Measure load operation time. Test oil quality.
(Oil filtration}

Test o0il quality.

(Oil pressure supply and lubrication oil system overhaul)
Inspect for abrasion and damage to internal movable part and
sliding area, and motor insulation resistance.

{Performance test)
Measure pump discharge and grease feed volume.

5. Water supply and
drainage system

(Strainer overhaul)
Inspect abrasion and erosion

(Pump overhaul)
Inspect for abrasion and damage to internal movable part and
sliding area, and motor insulation resistance.

(Performance test)
Measure water supply and drain volume,

6. Automatic turbine control system

(Performance test of alil relays)

7. Generator

(Generator internal)
Inspect for loose efectric circuit terminals, discolored, peeled or
loose coil, abrasion and damage to slip ring, loose and rusted
revolving part. Measure brush contact pressure and the insulation
resistance of electric circuit.

(Control system)
Inspect for shoe abrasion loss and operation state.

(Neutral grounding resistor)
Measure resistance and insulation resistance.

{Rotor lifting)
Inspect for loose rotor core and winding. Measure winding
deterioration. Inspect loose wedge, flaking varnish, and rust.
(Control system, bearing, and air cooler overhaul)
* Measure shaft current.
* Exciter characteristic test
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20.3.4 FHESR

B AERFOE R RO RHIEIHZ AR E LT P 2 oA T 5, Plifdn PRI A OB
REHIN, HEEAZZE L TR, BEZROD L & BITEREZBE L CEHN A ETT &
RET D, 2B, 77V b a—XFEOHERMIIOWTIE, RO ERERET D,

KT FEEFT O T i D — W5l A #20-312 7~ 7,

# 20-3 FlEsh—

Component Part name Quantity Remarks
Turbine
Main unit Main bearing for 1 unit
guide vane weak for unit
point pin
sealing packing for 1 unit
runner for 1 unit —
guide vane for 1 unit During repairs, the damaged parts are repaired and
nozzle tip for 1 unit stored as auxiliary parts
bucket for 1unit —
Governor printed circuit board 1each
moving coil 1
various springs 1each
Oil pressure supply | Oil pressure lunit
and lubrication oil | Jybricant pump Only where an auxiliary system is not installed
system unloader spring 1
Compressed air safety valve spring 1 -
generator | pressure reduction 1 When not included in the auxiliary equipment as a set.
valve Not stored if available from other power plant stocks.
Automatic control | solenoid for 1
system | electromagnetic valve
Generator thrust bearing metal | for 1 unit
guide bearing metal | for 1 unit
stator coil 5-10
brush holder for unit
Exciter printed circuit board 1each
field breaker coil 1
semiconductor for 1 phase
rectifier
Transformer Bushing for 1 phase | Not stored if available from other power plant stocks.
bursting board 1
Switchgear
Breaker bushing for 1 phase —+
fixed/movable contact | for 1 phase || Not stored if available from other power
switching coil 1 each
Breaker switching coil leach —
Others
Generator main current transformer leach 7
circuit (per model) Not stored if available from other power plant stocks.
instrument transformer leach —
(per model)
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HEEH A-5-1: REHEHRS

1 Tl 3K

#5585, 56 WIS MA TS - T BIEHEORF O ETME L FISR~5, BT, K
SRR L2, MEES (F) R, 2oRETEMLTH L, 2. HEERTERL
EFIIE R, 3R] LREHLTHD, (B) K5-1413 5 EOKE] 2K,

(1) FhEigeE

1) KEEL— b ORES
AT LTEHIER DS A GHEHS OFRE T XOMRFH 21T FHEY ¢ NI A ZE 4 5
DI LIz i 2 5 L TR0 O THiALIAA I OKEER) & L TRETT %, KL — % 5.3.3
(2) IH->TRE LT (NEITER).,

2) ik
AT LIz B Y 55 km* THh 5,

3) i EHhFR DOIER
FHEHLS O B i &7 — 212 K DB 2 R 5, (1 A-B-1 )

4)  EREEHKE (Qp)
2 A-5-1 £ V0 90% i (328 H) (AT 2 FEHKE (Q) 2K D, b, v=
2T VAR TIE, Q& LT BWHELZTRH L TWA2, ZOfITIE0%E L7-bDTH D,

Q:=2.00 m*/sec

5) FKMEAKE (Qma)
£ A-5-1 1 0 KR ERK T0% 12k o m AR, Zhxm KIEHKRERE 35,
Qumax=7.50m*/sec
6) ZKEEHEWT
1) THWRE L72KEE AL — b OREWT 2 ~d (X 5-15)
7) HHEKEH (H) MOA%EZE (He) DFIHE
Hy=NWL — TWL=410—350=60m
H,=2,000/1,000+100/200+0.6=3.1
Hes=Hy—H=56.9m
7d, EUKEIER Ly =2,000m, KIEEHIER L,=100m & ¥ %,
8) AKHMDOEE K A Rh#
B K08 F 7K 7.5 mfsec, A 907475 56.9m MG HNTZ DT, o 12 #EX 12-6 1 K HEF K &

7TV AKEE TS, AT T 4,200kW (Qmax X Hes X 9.8=4,200 kW) & L T 5-2
NG 0.84 LT3,

£} -1



9) IAHAKOEREH T OFHH
S INIL)
P=9.8X Quax X Hes X 7 =9.8 X 7.5X56.9 X 0.84=23,500kW
)
Pr=9.8 X Qs X Hes X 7 1=9.8X2.0X56.90.63="700kW

B, KESEITLIAEE L, neldX5-16 05 7 T 2 v AKED QfQmax=0.27 2% A1
0.67 {Z 5MW & 50MW @ 100% Efafiif DA R D 2% Z[E LRD 5,

10) I EE )&

& A-5-1 IZE &R OF %2 7T,

E=213X10%kWh 720, Zd 5 H 1 kEEIE 1.6X10%Wh TH 5,
11) s =R

21.3x10°
— SO%Y % 100=69%
3,500x% 8,760
20+
\
~ . En ©@OEIEO
- s UF ™ ©000 x 100
® 1965
=WXI00= T2 %
10
Q00000 ON®_ @®
5
Nl . 1 ] ™%
38 328 (P QY @AY g3 P @I 8%

XK A-5-1  PRILHEERR (FRIIAHR)
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1% A-5-1 BAHEHEH (FHHAAR)

(1) (2) (3) (4) (5) (6) (1) (8)
H (oD% q (YD F1g | (4)/Qmax ¢ Q E
(od/s) (ni/s) (%) (10°mf) | (10°kWh)
7.50 7.50 100 0.84 108.9 14,17
168 168
________________________________ (2.00) | (2.00) | (27) | (€0.18) | ( 29.0)| ( 0.81)
183 Is 6.50 7.00 93 0.85 9.1 1.20
................................ (2.00) | (2.00) ] (27) | (€0.18) | ( 2.6)| ( 0.07)
’19 26 4.50 5.50 73 0.85 17.1 2.25
................................ (2.00) | (2.00) 1 (27) | (0.18) | ( 6.2) | (0.17)
3.80 4.15 55 0.79 13.2 1.62
256 37
________________________________ (2.00) | (2.00) | (27) | €0.18) | ( 6.4)| (0.18)
299 26 3.00 3.40 47 0.75 10.5 1.22
________________________________ (2.00) |  (2.00) | (27) | €0.18) | ( 6.2) | (0.17)
128 16 2.00 2.50 33 0.67 7.8 0.81
______________________________________________ (2.00) | (27) | (0.18) | ( 6.2) | ( 0.17)
165 3 0.30 1.15 15 0* 3.7 0
(1.15) ( 15) (0 ( 3.7) 0)
. 170.3 21.2
( 1.57)

(E) AKBERX : 75 v AKE
C o KH - FEERO G RN (X 5-16 DERLENZRITFH 5-2 IZ7”7F BMW & 50MW D5 %)
KD A% % SOMW OZIENSI 76 D)
(4) MIQuax<02 DA £ =00 &7 5,
{ >0.84 OA (1X15-8) £ =084 L7 5,
(7)= (2) X (4) X24x3,600
(8)=9.8x (6) XHex (7) %1/3,600
He=56.9m
() £ O NiE, 1 RENEEZTT,
(2 THEEEOHTE
1) BUK& A
- BE (Hd) =10m, $2TEE (L) =30m
Ve=8.69% (HdxL) **=5800m°
Ve=16.1X (Hd?>xL) %%®=4200 m?
Wr=0.0274 X Vc*#° =28 ton
Wg=0.145 X Q***=10 ton
MR R 1,100mm LV H H#IX o Hilgfztk a=17
A=55km?, q=8.2 m*/sec/km?, Q;=8.2xX55=450 m*/sec

2) HuknA
- JEE

i -3



- Q=7.5m%sec
FrxLOWNEED=22m (K6-2 Xv), FER=11Im
- B

Ve=171x (RXQ) %#¢=700 m®

Ve=147X (RXQ) %°=400 m?

Wr=0.0145 x VV¢'**=14 ton

Wg=1.27%x (RXQ) ****=4ton

Ws=0.701X (RXQ) %*¥=2ton

3) ibwhith

- Q=7.5m%sec
- HoE

Ve=515 X Q=4,400 m®
Vc=169x Q**¢=1,100 m®
Wr=0.120 X \V/c*®'=45 ton
Wg=0.910 X Q**=3 ton
Ws=0.879 X Q*®=4 ton

4) EKEK
- MEE 2RV
- 1=1/1,000. Qmax=7.5msec. L=2,000m, D=22m (K62 LY)
- B
Ve= (0.893XD?*+1.07XD+0.321) XL=14,000 m®
Vec= (1.07XD+0.321) XL=5,400 m®
Wr= (0.00911 X D+0.00273) X L=46 ton

5 ~y &7
- Q=7.5m%sec
Ve=808 X Q*7=3,300 m*
Vc=197x Q*"=830 m®
Wr=0.051XVc=42 ton

6) KIEE IR USRI EE
(@) KEEK
- Q=7.5m’sec. He=56.8m
BEONZE DM=18m (X6-3 LV)
P OIERE L=100 m OKESHEMI L v)
X ElKEA H=60 m
- S
Ve, =10.9xDm**¥x.=2 400 m*
Ve, =2.14xDm*%x =570 m?
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Wr;=0.018 X VVc=10 ton
tm=0.0362XHXDm-+2=6 mm
Wp;=7.85X 7 XDmXtmx10°x1.15X L=31 ton

(b) kit
- Q=7.5m¥sec, FHIAR UL LT 5,
D=0.8m, L=100m (KEZKIZIF7)
- HoE
Ve,=9.87 X D"* X L=680 m*
Ve, =2.78 X DX L=190 m?
Wr,=0.029 X Vc,=6 ton
Wp,=0.165xD** X L=12 ton
(c) GFtHcE
- Ve=Ve; +Ve,=3,100 m®
- Ve=Vc;+Ve,=760 m?
Wr=Wr;+Wr,=16 ton
Wp=Wp;+Wp,=43 ton

7) JEEAT
- Q=7.5m%sec, He=56.9m, s n=1
-
Ve=97.8x (QXxHe**xn%?) %727=3 000 m*
Ve=28.1X (QxHe?*xn?) %7%=1 200 m?
Wr=0.046 X Vc*®=79 ton

8) ok b
- fEE A
-Q=75m%sec, R=11m
Ve=395x% (RxQ) %°=1100m®
Vc=404 (RxQ) =170 m®
Wr=0.278 X Vc%'=6 ton
(3) WILHEH

FEHEROA EHICBITA THEEMA IR THEE A2 EE L. 138,000 X 10° 491H5 AT & R
LoD, LUTFICEEDOSEM., 1% A5-2 K OMTE A-5-3 ICEER O %211,

- AL, YEOSREGIZ PyVHe (P HIJ) kW, He : 4% Em) /37 XA —#—|Z

W Etic 7 ey L, A7 a =2 ko P+yHe =463x10° ok} LE A&k 7.
« FIF-RIINE SEOFEHR R E LT,
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- THREARTHEFIC L -7,
R THNE3EL L,

& A-5-2 TEERER RHLIAHN)
(10°EE B BA T
IH =] THEE (x10%) i1 Ll
1. HEfi L=
(1) BEeffEE8 \
(2) 5 3% Prax 0 ) Z,800 (3 +AITHFE) x 0.05
I aft 2,800
2. BEHNER 550 (3 +A4AT=H) x 0.01
3. +ARITHE
(1) HKH L 11,960
(2) HknO 1,330
(3) tbwbith 3,840
(4) F|oKEs 23,330
B ~v FF 2 3,510
6) KEEES 2,440
(7) RWrR 5,380
(8) MWIKES -
9 Hzko 640
0 HIT= 2,670 ((1)~(9)) x 0.05
7 at 55,100
4. KRAOKSE
(1) Y= PFPRUCRZY— 1,900
(2) &% 2,600
7 #H 4,500
5. BB 38,000
B #E L H % 100,950 1+2+3+4+5
6. EEBRUENR 15,100 EiETHER® X 0.15
7. PR 10,150 BETHE X 0.1
it 126,200 i=8%, T=34
8. @gagHF 11,800 (LLEEH)X 0.4%x i XT
T HR 138,000
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AL BAkEs

i Bl

IO A Tl S
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G EES

22

4

) L EX N
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HI

BERZ A
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koM -

T R
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12,000
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e
T ] R
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6. KEBEBRURKE |

.1/
a 4'7 U-— F
B

zom |-

A
2,100
12,000

3,100 |
T1e0 |

e
0% |7
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L

AN
Ny

koM -

]
2,000
12,000 4

3,000 |

1,200 |
e

T
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B BUKES ]

L
2NN
% ot

LU

BE s |

L%

- - |'15%

T2

9. kO

L

arvzy—tH
Y]

B &

ST
2,100
12,000

1,100 0 |
1o |
s
s |

10, TH

5%

2,670

h it

55,100

£} -7

464
8,400
336
2,760

P
840
168
266

B2

‘540
638

8,400
11,340 T
3,038

264

504
999

248

19z
404

2a0 T
2,400
gag T
1,792
L

S
357
123




ft3 A-5-3(2) KRAMSBRDO TEERNFE FHHLAHAR)

(10° £ %BifT)
I # I/ H :=Xi4 TH THHE THR
1. Bk% A 240
T A= ten | 80,000 | 3 | 240
2. wxa |80
H— k ton 80,000 4 320
e T T e e e e
3. thebith 400
4. KEEBKRURKE ton 50,000 43 2,150
5. HokOs — b ton - - -
6. Z0Dfh — - 20% 610
/I it 3,800

(4) T
6.3.1 1T IS\ CHRHIE & RIS 5.
UET 0 s SRR S TERO EEBIRAS AR L AE SN BHE (U
WRE LCHRKN ERET 5. E1o AN ORTENROBRSHHIME Sh 5 LHE
SNADTLRED 2 RENROKMIE LN & ET 5,

(@) KITOFRIELE
PH=700kW (HZ%hH 1)
E=21.3x10°kWh (4ERF&EE &)
b,= Ct x ¢=26,000%(0.11+0.03)=3,640 £k Hifir /KW

Ct D AR T D R EiLAT 26,000 (5T /KW)
A DR (BI5]=E 10%)

b,=860+0.38+5,800x1.096=0.428 15 Hif7/kWh
BN 38%, FeEE 5,800kcal/kg. BAELHLMG 1.096 515 Hif7 kg
B=B,+B,=700x3,640+21.3x10°x0.428=11.7x10° £ Hi (i
(b) KOOFEMEHM
Ch=138x10° 15§ Hifr
C=Chx0=138x10°x0.11=15.2x10° £5#& Hi {7

Ch D KT DR (R FAT)
a L KSR SR

(c) BICOHE
B/C=11.7x10°%/ (15.2x10°% = 0.77
FRE@ & D) TR D= BIC DfEIEL 1.0 2 FE->TEY 7 4 — VT 020,
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2 BrKith =X
FESER L OE6EI R TIEIZIR > T, et EEEAE2 LI FICHARS,
(1) FrmikrEt
1) FLNfE, AKEL— B IORESROHE
AF LTINS B A OREFRXOBFH ATV LU OBEHRIC XL 0 Bk E 72 1350
Heuh XA EE LT,
> ALY A FOHIEIX, &S 100m THETAEER 350m O FE 722 L T\WbH Z &,
> @S 100m DX L TH 280%10° mP DRFABENEOND T L, KEEAEDLFIEICL DY
HE L TKBIEEZETHERET D Z 12X 0K 50m O¥SEENEONDL ZLhb, &
LKA ERET D,
2) ik A
AF LI HIJEX A 5310 1,050km? % 157-.
3) X AW A FTOVEWEL AR
T EBIFTO T — & 5 iiE 1z L v # A4 MoBT 3 E B TR L OYERRTEA
BEE2ROT-.
Qave=58.48 m*/sec
¥Qi=58.48x86,400x365=1,844x10°m?
ZZlZ,
Que : X LW A N TOEFE R (m’/sec)
2Q;: R & (m3)
4) Bk Ehii
XS X LA MCBT DEEEOIFKEfEEZ KD, 26X A-5-2 (ZRTHFK
A a2 ER Lz,
5) HERD & N OMERDEE 5
100 FEM O A TV &1, HHERD B 119m3km¥4ED 5 12.5x10%m3 L B &b,
T AAIAE 75 500m FREE L RET 5 &, RETKAER (Vo) 135 280x10°m° T& 5,
Vg/zQi=0.5 (=% 3 B Ik O e 2R %X 9-50 Z VTR, ZOHWEEZHET S L
10.0x10°m* & 72 %, 7235, HEMSHET OB THh 0 B2 R 2 B4 L Th LV, HERE = 13T
IR EHERANS EL. 428m Th 5.

Vs=119x1,050x100x0.8=10.0x10°m?
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6) RN DGR E
IERAKNL I T HERDIE 157 428m., K b o RV INER (IGERETE) 6.2m % & & 12 439m [T E T
be REDRIIILLTO LB TH 5,

> R E (EREM) 1FRERDE 2T % 234 m¥sec LT 5.
Qmax=Qave/0.25=58.42/0.25=234m"/sec
> KEKIZ 24 L, M5-22 LV 15570 OFiE 117Tmesec I2%F4 5% (D) 136.2m T

b5,
LWL=ELc+1+Dx1.5=428+1+6.2x1.5=439m

7) KA OAREE K O Tk A& (V)

., HE, FHEZED O L CiRAL 500m IZERET 5. ik A E(VO) I IT /KR &
Bt 276x10° i Th A, (1K A-5-2 IZHF KO B ORI 27T,

)

LWL 465

& 0 70 ; 206

4404 439
o/

’ 428
420

4& T ﬁm' T T T T I
0 40 80 120 160 200 240 280
AR (10°0°)

X A-5-2 BB EdRR

£+ - 10



HWL
ha=35m
Ve = 2384 m¥/s-day (206 x 10°m’)

LWL

h1 =100m

//‘//// LA A AV A A A A

¥o 173
X A-5-3 BFKHLORBREDEAK

8) AT KA B ARIKNAL M O AR AL DR IE
EAKAL 439m DS E F = v 745,

(@) FIHAKGE., A 2hETKREE &K O & O T3 (RCF)
FIIH 7k %8 (ha)=500-439=61m
B hBr K2 B (Ve)=272-22=256x10° ni
RCF=Y8 w100z 2260>10" ><1066 x100=14%<75% 12 iz
zQ, 1,844 %10
RCF & HpKMA OGN Z Y Th 5,
(b) VEAEETFEOWE
LWL -TWL _ 439350
HWL-TWL 500 — 350
PLEDN O AZEENRILT 7 2 AKBEOEIR AIRETEHIKORA TH 507 L D /S WD TIK
KOLZFEEET D,
(c) &AM Z465MIZTHRXET D,
LWL-TWL _465-350
"HWL-TWL 500 — 350
7TV AKEDBEEAREEBN TH LD TINEHMNT 5.
7B KA Z 43IM (TR E L CA 7T AR EBEAT 2 0G80E Higkestds2 &6 dH
D3, 2 2T RET CTH VBT D,
(d) LA EA5HWL500m, LWLA465m & L Ve=206x10°ni \Z ik E 7%,

YIRS =0.59<0.7

V& 7A5 R =0.77>0.7

9) REHROWE

206x10°
CFP=——

1844 x10°
VA B2 HAGHE TR A S LTRSS,

x100=11%>5%

£+ -11



10) = A H —7 DIERK
£t A-5-4 |2~ A —T OFFREF] AT A5-4 12~ AT —T OBl % R~
11) W AR EOF R
£ A-5-4 Z W CTRIEERIK &2 53R T 2.
S,=4,887(m°/sec—day)
S,=0(m°/sec—day)
Ve=206(106 m®)=2,384(m*/sec—day)
n=243(H)
Qave=58.48(m°/sec)
_S,+Ve-S§,

= +Qave

=48.18(m°/sec)
7eB, ERL Qi IIMRFIAANERE LT WE S L AFMOMEER N DA ONTETH 203,
EEORGI CIIEMOEENOH/ELNLIRETH D,

ft3# A-5-4 <R B —T DEHEH

(1) B ¥ (25 A& 3=2(2 W=ZQ... x(1) (5)=1(3) —(4)
A 520 i &
(m/s-day) (ni/s-day) (m'/s-day) (mi/s-day)
4 30 3,067.38 3,067.38 1,754.40 1,312.98
5 31 4,250.12 7,317.50 3,567.28 3,750.22
6 30 2,649.58 9,967.08 5,321.48 4,645.40
7 31 2,054.64 12,029.72 7,134.56 4,887.16
8 31 680.44 12,702.16 8,947.44 3,754.72
9 30 723.20 13,425.36 10,701.84 2,723.52
10 31 1,779.96 15,205.32 12,514.72 2,690.60
11 30 1,939.12 17,144 .44 14,269.12 2,875.34
12 31 1,487.62 18,632.06 16,082.00 2,550.06
1 31 886.66 19,518.72 17,894.88 1,703.84
2 28 618.08 20,136.80 19,532.32 604.48
3 31 1,207.68 21,344.48 21,345.20 — 0.72
Total 365 21,344 .48
Average Qave 58.48

£F-12



8

:

DN
/

/

-

R H0 5% M (m¥s-day)
/[

-
-

Ve =2384

June |[July |Aug.|Sep.|Oct.|Nov.|Dec.|Jan.|Feb.|Mar.

X A-5-4 <~ R2J—7 DOF| (Differential Mass Curve)

12) FREHKEDOPE
v — 7 Mk REfE 5 IR & OE LIk RIEH K &2 ET 5,

max= Qf ; 24 =230 m®/sec

13) FIERUKAL S OV AL
488m % FEYERUKNAL(NWL) & U KNI T B ATALE O RIZ S TH 5 350m &5,
NWL=500—(500-465)/3=488m
14) IKBEHEWTX]
11X A-5-5 Z:H,
15) KK O MER N E DGR
Hg=500-35/3-350=138
RO FE(HO) I 5.3.4(15)I2 X 5.,
Ho=axL; +bxL,~+cxLs+ Ah=850/700+ 155/200+0.6=2.6m
72 BIOKEIERR T 720 D T =0, = DR I(Ah) i 0.6m &5,
FEVE K= (Hes) Ixksiz X 5.
Hes=Hg-H0=138-2.6=135.4
16) /KHAIF DR IE K OVKH - FEEM DG RRHH

X 12-16 BRI T T v AKHEE L R KHEITEED D DOEREEIT 89% & 3
%, (F5-2 X0 HEE)

£F-13



17) Fe R R OV IR QBRI ) D FHE
Prmax=9.8%0.89x230%x135.4=270,000kW
IR R REI ) b A & 35,

18) 4EfEIFEE &
(@) ‘ERIFERME AR X 5
FHEIA-S-475 5 BEKDI 72N & D3I S 315 DO THRAED £ E21,344 m3/sec—day7b‘>‘§:é<“?'€
\ZAEFATRE T d 5, AEM DI B K EZ AW =B BEOMHE TR X 5,
E=0.8x0.89x21,344x135.4x24/10°=605x10°kWh

H—I90
< HWL 500
ha=35  /
TWL 350
MWK L=850m
(?23\@
NS _
&) RBPR
1 A-5-5 7K EEHERTX]
I' L -]

N
.

_ 6000 storage

/ <

L RS N
4@-" \qe’& ) /

| - 1 N \

= - Vacant

* | \
ZCCX)-_

/
Ve=2384

Apr.|May [June [July | Aug.| Sep.|Oct. [Nov. | Dec.| Jan.|Feb.|Mar.| Apr. | May

5
3

e|July

T8 A-5-6 ~ AW —7 & FER LI-ir/KiER

i -14



(b) ~AH—TIZk B HBENEDOHEA
T#A-5-5C~ A — T 2 L= HBIE N EOHER 271,

(i) A RIRAR
()R WEREIE = AC RN

D 8 D 3 AT A-5-6 (2R3 & 880 /K & OiHS o IEE K & 48.18
m/s CHKHIE N 5. HAKINCIZEK R AE Ulen X5 5K ZZ0REED 4 A 4]
DOIAKOIRIED 6 AR E T A D —7 OERQ)DIEA 1T 5 (B L Q A3 KAl K &
230 m/s LA EDGEREKINE T 5 0T, Q D KEIL i KAt K& 230 mi/s TH 5.

Q=(3,067+4,250+2,650-2,384)/91=83.33 ni/sec <230 m/sec
7 AR KHKRAL DN KL OIRETH U HENTEARIZE L L 725 X 95 IeKuhiEH 3
2,

(i) O

EFREDHTKHE 21T 5 O THIKITE L7220,
(iv) H:aTHE &

YAKOITHEEEZRD D,
(v) A RETAKRAL

(V) D IR BTk D KN 2 X A-5-7 12 X 0 sk A REF/KAL & 9%, 72 BAF X A-5-7 1
] A-5-2 (2R TIERANE & KA R D25 B % misec-day AL TEL72HDTH D,

(vi) il EREIAKAL
(V) D H RETKNL K O H WIRAL(RTH 00 7 RIKAL) DFERE 7 5 24 H DL RAL 2 KD 2,
(vii) MR A %05

B H OMNERBJKAL & FKAL 350m DN B 45 H O 7= %2 R b B 7 2.6m 7 b A%
ZEERD D, BREAZOEET 1B)ICREH I N TV D,

(vili) 1 7% =28 B =
HHEATIVEE R O H O IEED OEAEBE RO 5.,
(iX)(x) A h R

5-28 K V) VK AEEEN RTINS T D ZE W 2N = A SR D (9)M) k=T 24 H DK HE. - JE B D
R EFIHT 5, 7235.0.89 13X 5-16 D Q/Qumax=100%DETH 5.

Y H DA RN H=0.89xY H DEVEZNH
xi) W:EHEOHEE
ABEIEE)ERATRD S,

Ei=9.8x(10)x(2)x(7)x24/10°(10°kWh)

£} - 15



kY EMOREE ) EIT 609x10°kWh ThH 5.

HWL 500

Ej: 490 /
X
fiI

480 y
(m)

47

465 E_LWL 465

0] N 1000 2000 2384
FEB® (m7s-day)

1B A-5-7  EAKAL + AEAKALIH DRk 2 Bl

(2) LHEHEORE
1) XA
FAERIF2 7 )V — NENF LEZRET D,

127 (Hd)=100m

£ TE L (L)=350m

TR IR iE (B)=70m

R EHUE K £(Qr)=4,600 m¥/sec

K& 6.2.2()T R T EERNGRD S,

YU OF [ FER & 1350mm & 0 T X O HlsfR i a=34 & %,

A=1,050 km?®, g=4.4m*/sec/km?®, Q;=4.4x1,050=4,600m>/sec
Hd?x.=3,500x10*>100x10°
Ve=10.0xHdxL=350,000 m*
Vc=0.21xHd*x.=735,000 m*(B/L=0.2)
Wg=0.13xQf=600 ton
2) Buknm

- JEH
- Q=230 m%/sec

£} - 16



R ME 2 RICERET 5 & 1 KH T 0 OFFHERIT 115 mYsec THHD T, F v FL D
WEIZIX 6-2 LY D=6.2m & 725,

n=2

Q=230 m%sec

D=6.2 m

ha=35m

Ve=130x[{(ha+D)xQ}"?xn**]**'=58 200 m*
Vc=56.5x[{(ha+D)xQ}?xn****=20,900 m*
Wr=0.04xV¢=840 ton
Wg=0.9x(ha+D)"*xQ=310 ton
Ws=0.5x(ha+D)"°xQ=170 ton
3) EKIK

- MEHES h v

+ D=6.2m &£ Y R=3.1m, L=850m, n=2

-
6-5 £ 1 1,=0.55m &+ %,
Ve=3.2x(R +tp)°xLxn=72,500 m*
Ve={3.2x(R+tp)>-nR*}xLxn=21,200 m*
Wr=0.04xVc=850 ton

i+ -17



8T - )

1% A-5-5 <RI —T 2k BBHEIHEERKIR)

(1) (2) (3) (4) (5) (6) (7 (8) 9) (10) {1y
AR XBEH|  BKE | FAER | FAE OO FEY | EHES | ZELHR | T EZE 2B YE| BHE
A | 8% 7k =(4)+(1)— (BF) =(6)-350- | =(7)/135.4 | #HFR 0.89x(9) | 9.8xa0X(2)
(2)—(3) 2.6 X(7)x24/10°
(m®/s-day) | (m®/s-day) | (m®/s-day) | (m*/s-day) (m) (m) (m) (#2) (m) (10%kWh)
(7) 2,384.00 500
(#1)
8 31 680.44 1,493.58 0 1,571.86 495.0 497.5 144.9 1.07 1.0 0.89 45.3
9 30 723.20 1,445.40 0 849.66 485.9 490.5 137.9 1.02 1.0 0.89 41.7
10 31 1,779.96 1,493.58 0 1,136.04 490.0 488.0 135.4 1.00 1.0 0.89 42.3
11 30 1,939.12 1,445.40 0 1,629.76 495.5 492.8 140.2 1.04 1.0 0.89 42.4
12 31 1,487.62 1,493.58 0 1,623.80 495.5 495.6 143.0 1.06 1.0 0.89 4.7
1 31 886.66 1,493.58 0 1,016.88 488.4 492.0 139.4 1.03 1.0 0.89 43.6
2 28 618.08 1,349.04 0 285.92 474.1 481.3 128.7 0.95 1.0 0.89 36.3
3 31 1,207.68 1,493.58 0 0.72 (0) 465.0 469.6 117.0 0.86 0.99 0.89 36.1
(1)
4 30 3,067.38 2,499.90 0 567.48 480.8 472.9 120.3 0.89 0.99 0.89 62.2
5 31 4,250.12 2,583.23 0 2,234.37 499.5 490.2 137.6 1.02 1.0 0.89 74.4
6 30 2,649.58 2,499.90 0 2,384.00 500.0 499.8 147.2 1.09 1.0 0.89 7.0
7 31 2,054.64 2,054.64 0 2,384.00 500.0 500.0 147.4 1.09 1.0 0.89 63.4
Bt 21,344.48 21,345.41 0 — - ¥4 489.2 74 136.6 - — - 609.4
(#1.) 48.18 x 31 = 1,493.58
83.33 x 30 = 2,499.90
(iF2.) Mok = 35 Hi HEZEZ 2.6m

(F3.) BEFHEZE 1

50
35.4m

¢SV



4 P—vHLy
- Q=230 m*/sec. g=115m*sec., ha=35m, L=850 m. n=2
Ve=38xqx(ha+L)"*xn=47,600 m®
Ve=11xqgx(ha+L)"*xn=13,800 m*
Wr=0.05xV¢c=690 ton
5) KEEH
R TS
- =115 m*sec, n=2. H=500-350=150 m
B oM DmM=5.1m (1 6-3 £ v g=115 m%sec |Z%f L)
PR DIER L=155m
#FEF/kEH H=500-350=150 m

Ve=(20.3xDm?-49.5xDm+41.3)xn"*xL.=61,900m°
Vc=(0.5xDm?+2.5xDm)xn**x.=5,000 m*®
Wr=0.018xV¢=90 ton
tp;=0.0313xHxDm+2=26
Wp=7.85x7x5.1x26x150x1.15x2=1,130 ton
6) FEEIT
- Q=230 m*/sec. He=135.4m. n=4
Ve=97.8x(QxHe?*xn"?)%"#'=91,100 m*
Vc=28.1x(QxHe?*xn?)%%=49 600 m*
Wr=0.05xVc=2,480 ton
7) HoknA
3 JEEy
- Q=230 m¥sec, D=8.0m([Xl 6-2 #4MF L. R=4.0m)
Ve=395x(RxQ)**"°=10,400 m*
Vc=40.4(RxQ)***=4,300 m*
Wg=0.278xVc*®'=46 ton
(3) HILHEH
AR R O TR & FE i TR & BE L 4,529,000x10° F1E AT & AT LS. L
TFIZREDSEM, 13 A5-6 38 L UM A5-7 ICREFI OFEM A 7R,

- HE THIT AT D 2% 8 LRI L,
-EERBEERR T M E OS]4 PV He (P 1) kW, He 0% 75 m)%& /3T A — & — (T S0k

B XL

WZ7mry L AR Y27 o P[WHe =23,200 (Zxt LEHZ kD7,

£+ -19



s FFRIZNE A EO R FRE LTz,

- TEHEMIXEFICX S,

R THNIAHEL L,

B, Z OB TIXEEAKNRED O RERTEERIIEEL TRV, RGO/ R. AL
nYx7 hERD LN E B E 2T OEER (E72I3EER) O TEEZ2RET S,
Z OBIOBE AR 71 27T0MW R BT A 5 B EAT(F 72 1 XBER 5 FEAR) £ T B2 100 kn
95 L 6 FIX 6-6(b)h 5 140kV2 [FIFRZ BIRT 5, 2 O THHAG 2 04 U, 2] U C
EERLERZRTET D,

(3) MRFEAM

1.1(3) THIV 7= KW Hi i K2 OF KWh Bl 2 F N TR 2 3l 9 5 .

() MR
Ph=270,000kW
E=605x10°kWh
B=B+B=.270,000x3,640+605x10°x0.428=1,240x10° {5 Hifir
(b) FHEH
C=4,529x10°%0.11=498x10° £5 & Hifff
(c) RRFME
B/C=1,240/498=2.5
WoT. 27y MIMOTREWREEZB LTS,

fF -20



1 A5-6 THBRIER(EANMR)

(10vgEE B
H B I #H =B i 3
1. BEIERCIHUBHER
(1) HfTEE
2) FHERUVBER 45,700
(3) EREFrEMm (3 ARTHEHE) x 0.02
N # 45,700
2. BMEXNEKE 68,500 (3 +RIE#H) x 0.03
3. +ARIE
(1) & )i 33,000
2 a4 1,647,800
(3) gtk -
(4) Bk 73,300
(5) HAEE 113,000
® -y 63,700
(7 KEEK 19,900
(8) HEfr 211,800
9) Bk -
a Aoko 13,100
) HIE 108,800 ((1)~@0)) x0.05
/h 2t 2,284,400
4. KOBHE
1 = rPROCRZY =V 95,500
2 #%E 67,800
/h 2t 163,300
5. BRBSE 650,000
BEITHE 3,211,900 1+2+3+445
6. EHBRUBNE 481,800 (EETEH)X0.15
7. THER 321,200 (EEIEE)x0.1
T YLpESE - REMERDBES
Hi 4,014,900 i=8% T=4%
8. BEdFF 514,100 (DI EH)X0.4XixXT
BRIER 4,529,000

fF -21




& A-5-7(1) EARIFOTHFENRETKHX)

(10° S M BT )

I % H H

Hifr

TEHR

IEYE

I # %

THERBEHL &

RN

-(U2:2/7U~F9A:j

:/7u—r§ﬁaA_"

R

O #=Al

O TE

® Zofh

80 350 000
2,000

735 000

1

1 680 800
33 000
1 647 800

SLTEEO 2%

28 000

1 470 000

149 800 i

wito 0%

CBoko

o wE

@ 3vru-t |

® ##H
@ %-GDﬁﬁ

80 58,400
20,900
840

2 100

12 000

73 300

43 890

14 658

4 672

10 080

tEito 5%

KRR

@ mm

KRR

@ &

@ %@M"mmmm

600 72
2 100 21

12 000

500
200
850

1

113 000

43 500

44 520

10 200
14 780 E

Bito 15 %

mﬁ /7/7_mmm”_

@ #H

() a /'7 U - b_”___

@ %

@ %@@mmmm”.

80 47,
2 100 13,
12 000

600
800
690

63 700

28 980

22 630

3,808
8,280
Lo 55 %

KEEH

@ wE

@ avry-r |

- ® #H
@ %5a>ﬁﬁ

ton

80 ' Gl
2 100 5

12 000

900
000
90

19,900
'10 500

3 368

4, 952""
1 080
Lidito 20 %

RER

@ W

@ 3=k |

® #H
@ %-a>ﬂﬁ

80 91
2 100 49

12 000 2

100

600

480

l

211 800

104 160

70,592

7 288

29 760

LR 0%

o

woko
o @

@ 3vry-r |

- © &E
@ %—o>ﬂﬁ

80 10
2 100

400
4 300
12 000

46

13,100

832

552

2,686 | L

9,030

*®

Eito 2

BIE

108,800

Lidito 5

3R

7N i

2,284,400
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fH#& A-5-7(2) KR D THE (RTK LK)

(10° £/ B GT)

I % 1§ H HifL T 5 B (f ITH KR I # B
REREAY: 3022/ : S N ] 885000

F—h ton 80,000 600 48,000

2. BukO 31,600
.......... N Fvhal B T ________24 800
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H Mo q By Fiy ¢ Q E
(m'/s) (m'/s) (10°m’) | (10°kWh)
ISR S (SRS I 89.00 |
SN2 U PO 9 | 89.00 | 89.00 | | 0.89 | 422.9| 132.0
95 40 | 92.50 | 70.75 | .. 0.89 | . .244.5| 76.3
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TREH A-11-2:. 32— FREEKER ST LOEH

Thickness of concrete Slope gradient
Dam Country Height Crest length menbrane :
() (@) Max. Min. Upstream Downstream
(cm) (cm)
McKay US 48.8 822.9 32 20 1: 1 75 1:2.00
Don Martin Mexico 30.5 1,219.2 30 20 1:1.75 1:2.00
Bucks Creek Us 39 304.8 - - 1:1.40 1:1.50
Dix River uUs 83.8 310.9 46 20 1:1.2~10 1:1.40°
Salt Springs us 100 396.2 91 30 1:1.4~11 1:1.40
Lower Bear River No.1 us 74.7 292.6 91 30 1:1.30 1:1.40
Lemolo No.1 us 36.6 236.2 46 30 1:1.30 1:1.30 -
Paladela Portugal 110 - 110 30 1:1.30 1:1.30
Wishong Us 90.2 1,015.0 87 30 1:1.3~1.0 1:1.40
Courtright us 96.6 274.3 91 30 1:1.3~1.0 1:1.40
Pinzanes Mexico 553 - 55 30 1:1.20 1:1.30
Ishibachi Japan 53 345 60 30 1:1.4~12 1:1.50
Nozori Japan 44 - 152.5 60 40 1:1.30 1:1.30
Quoich Britain 38.4 320 38 30 1:1.30 1:1.40
Grandes-Patures France 20 240 150 30 1:0.40 1:1.00
Greziolles France 30 126 20 50 1:0.99~0.84 1:1.00
Sassiere France 30 300 30 20 1:1.40 1:1.40
Bakhadda Algeria 60 220 70 30 1:1.30 1:2.50
New Exchequer Us 149 378 — 70 1:1.30 1:1.40
Cabin Creek Upper us 62 454 — - 1:1.10 1:1.75
Fades France 68 235 - - 1:1.30 1:1.30
Rama Yugoslavia 103 230 - - 1:1.10 1:1.30
Kangaroo Creek Australia 59 178 - - 1:1.30 1:1.30
Pindari Australia 45 487 - - 1:1.30 1:1.30
Cethana Australia 110 213 30 - 1:1.30 1:1.30
Alto Anchicaya Colombia 140 240 30 30 1:1.40 1:1.40
Chuza (Golillas) Colombia 135 106 - 30 1:1.60 1:1 60
Yacambu Venezuela | 158 107 - — 1:1.50 1:1.50
Foz do Areia Brazil 153 830 - - 1:1.40 1:1.40°
Khao Laem Thailand 141 980 30 30 1:1.60 1:1.60
Machintosh Australia 175 877 - - 1:1.30 1:1.30
Murchison Australia 89 210 - - 1:1.30 1:1.30
Sugarloaf Australia 85 1,000 — - 1:1.50 1:1.70
Cirata Indonesia | 126 453 72 45 1:1.50 1:1.50
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R Storage | Dam Watex"ﬁght Thickness of asphalt %e
Name Completi Country capacity |height facing Up streat'n slope membrane layer
on year A0°m) @) surface areal gradient (cm) thidkness
(10°'m”) {cm)
Zoccolo 1965 |Italy 33 66 42 1:251:2 20 -
Silvergrund 1964  |East Germany 0.19 | 12 20 1:1.7 26 10
Kessenhamm 1964 |West Germany 0.3 18 3.8 1:2 14 -
Kruth-Wildenstein 1964 |[France 21 35 13 1:1.5 29.5, asphalt 7 -
Ulmbach 1965  |West Germany 0.8 20 6.3 1:1.8 15 -
Moravka 64/66 |Czechoslovakia 11 39 25 1:1.75 28 —
Ohra 1966 |East Germany 20 59 22 1:2 27 10
Innerste 1966 |West Germany 20 35 39 1:1.75 31 10
Ste-Cecile d'Andorge 1966 |France 21 45 8.0 1:1.7 22 -
Upper Blue River 1966 [US 2.6 22 6.2 1:1.7 25 -
Homestake 1967 |US 55 69 52 1:1.6 35~17.5 -
Magosawa 1967 |{Japan 6.9 13 8.0 1:3,1:2 16 -
Ronkhausen 1967 | West Germany 13 27 9.0 1:1.8 11 -
Nagold 1967  |West Germany 5.5 31 8.0 1:2 25 7
Kindaruma 1967 |Kenya 17 28" 15 1:1.7 28 8
Trapan 1967 |France 1.3 24 6.0 1:2.5 28 -
Otsumata 1968 |Japan 1.8 52 11 1:1.7 30 8
Villarino 1968 (Spain 2,475 23 51 1:1.75 17 6
Salagou 1969 |France 170 52 20 1:1.5 32 -—
Pedu 1969 |Malaysia 1,047.8 61 15 1:1.7 15 -
Manzanares el Real 1969 |Spain 40 40 32 1:1.75 27 8
Legadadi 1969 |Ethiopia 40 25 13 1:1.55 15 -
Grane 1969 |West Germany 45 67 39 1:1.75 20 -
Alesani 1969 |France 11 65 13 1:1.7,1:1.6 22 -
Dungonnel 1969 [Nohembelnd] 11 | 17 | 42 1:1.7 31 13
Coo-Trois Ponts 1969 |Belgium 20 9.0 1:2 13~17 -
18
Coo-Trois Ponts 1969 |Belgium 25 12 1:2 17~21 6
Gijon 1969 |Spain 2.5 15 15 1:2.35~1:1.95 30 12
Abono 1969 |Spain 17 15 1:2.35 29 10
Diga di Saretto 1969 (Italy 025 | 13 1.5 1:2 —
Ninokura 1971 {Japan 2.8 37 7.0 1:2 27 10
Poza Honda 1970 |Ecuador 98 40 25 1:2.5 28
Ry de Rome 1970 |Belgium 0.8 22 4.0 1:1.85 31 8
Nidda 1970  {West Germany | 7 33 16 1:1.6 125 -
Ponte Liscione 1970 |Italy 60 50 1:2 34 10
Obernau 1971 | West Germany 15 60 28 1:1.93 26 8
Vallon d'01 1971 |France 2.8 45 16 1:2 22 —
Schombach 1971  |East Germany, 14 30 1:2.5 28 8
Miyama 1974  |Japan 25.8 76 41 1:1.9 42 15
Tataragi 1974 |Japan 19.44 65 30 1:1.80 33 8
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