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Okukiyotsu (1,000MW) & Okukiyotsu No.2(600MW)
Pumped Storage Power Station

Museum of Electric Power
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Upper Reservoir
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Dam

Okukiyotsu Pumped Storage Power Station

HEIHYUREM

Name:Kassa Regulating Reservoir

& % f£ (m)]

‘ Highest water level(m)

BR R+ EUrKBR I NS TH L

Type:Central Soil Impervious Wall, Fill Typed Dam

E&(m):90.00 £&(m):487.00 &M ()

Height(m):90.00 Length(m):487.00 Volume(ni):4,450,000

©4,450,000

1,306.00

1,306.00

TR OA AR (m)]

Available Drawdown

28.00

28.00

[# B Xk & (n)]

Total Storage Capacity(ni)

13,500,000 (EZ A 8:11,400,00)

13,500,000(Effective Storage Capacity:11,400,000)
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@5 E %S - % B Okukiyotsu No.2 Pumped Storage Power Station
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Highest water level
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_Same as Okukiyotsu Pumped Storage Power Station

(% & & & ()]

Total Storage Capacity(n)
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Intake Type = Reinforced Concrete Morning-glory Type Type Reinforced Concrete Lateral Runoff (Inflow) Type
(A # (m] 14.00~5.20 [+ % (m] =&:20.00 M&:22.00
Inside Diameter(m) 14.00~5.20 Dimensions{m) Height:20.00 Width:22.00
i K B [ ®1 ABEAL R (& X1 MABEALC XL
Headrace Type Circular Pressure Tunne! e Type Circular Pressure Tunnel _
M & (m)] 5.2 m] 5.7
Inside Diameter(m) 5.2 Inside Diameter({m} 5.7
(8 & (m)] 828.00 £ (m)] 697.27
Length{m) 828.00 Length{m) 697.27
= g 2] = | K7L KERHEK B = #MAxkOEFHR
% 7k Eg 'Ji‘l EE 7‘k Fﬁ '[I'_ype ] Egsz‘!?ct?ed Oriiice%fSurge Tﬁ l':I‘ype ] Orifice Typ-? =

Headrace Surge Tank

[+ & m)

Dimensions({m)

5%:77 ARE:7

Height:77 Inside Diameter:7

<+ & (m)]

Dimensions{m)

=2&:172 A®I13

Height:72 Inside Diameter:13

s % #] 2~4 #l 1~2
'an,s%ckg E& Elumber of Lines 2~4 Number of Lines 1-~2
(m] 5.20~2.55 (m & (m] 2.20~5.70

_ Inside Diameter(m) 5,20~2.55 Inside Diameter(m] 2.20~5.70

E £ M) 18.2%5:1,176 35.4%5:1,149 m] 1,292
Length{m) Unit #1,#2:1,176  Unit #3,#4:1,149 Length(m) 1,292

&= (B Rl wEK il Rl #ER

% = F)i- Type - Semi-Underground Type |':I'ype Sem -U::dergroqnd Type

Power House Cavern

[ & (m]

Dimensions(m)

Ex:37.00 £X:123.00 #§:25.00

Width:25.00 Height:37.00 Length:123.00

[+ & (m)]

Dimensions(m)

EX:120.00 EX:92.00 18:24.00

Width:24.00 Height:20.00 Length:92.00

Ko7kE [H R] XWMISCIABALTKE §:2 A] ABMISUIABALTKE
Pump-Turbine _ Type Vertical Shaft Francis Type Reversible Pump-turbine Type . Vertical Shaft Francis Type Reversible Pump-turbine
(H H w)] ®X260,000 X 48 [ #1 kw)l 15i#:308,000 254#:310,000
Output(kw) 260,000X4 Units Output(kw) Unit #1:308,000 Unit #2:310,000
[A # &w)] #®X280,000 X 48 (A #: W) 154#:320,000 254#:340,000
Input{kw) 280,000X4 Units Input(kw) Unit #1:320,000 Unit #2:340,000
RETHH (B K] ITHEERHAPRETEIDR [ K] ITHEEFHAHNEEEHR
Generator-Motor Type Vertical Shaft Rotating Field Synchronous Generating-Motor Type Vertical Shaft Rotating Field Synchronous Generating-Motor
(B & # R HYAUZRIEBE B @ & K] 15BYIURSBHE 25W AIXEXABHHK
) Excitation system Thyrister Excitation Excitation system Unit #1 Thyrister Excitation Unit #2 Variable Frequency AC Excitation .
[RE®ES(KVA)] 280,000 X 48 (@A (kVA)] 151#%:308,000 25 #:310,000
Output(kVA) 280,000X4 units Output(kVA}) Unit #1:308,000 Unit #2:310,000 =
[ERBHA(kW)] 280,000 X 48 [(Bm#HEA(W)] 185#:320,000 25#:340,000
Motor input(kw) L 280,000X4 units Motor input(kw) Unit #1:320,000 Unit #2:340,000
8 B 5 ] EHEHREDHSIX B ®» 5 ] 1SR ERFRTHREHHFX 25W . BCHEYH
Starting system Direct-Coupled Motor Starting(Pony Motor) Starting system Unit #1 Direct. Coupled Motor Starting(Pony Motor) Unit #2 Self-Starting
B K & [& K] AEEAL-ZN [& K] AREHLZ I
Tailrace Type Circular Pressure Tunnel __Type Circular Pressure Tunnel
(M & (m] 4.30~5.20 (A & (M 4.10~5.70
Inside Diameter 4.30~5.20 Inside Diameter 4.10~5.70
(2 £ (m)] 18:362.64 2%:374.97 3%5:444.84 4%5:457.17 [E£ K& m] 15:871 25:879
Length Unit #1:362.64 Unit #2:374.97 Unit #3:444.84 Unit #4:457.17 Length Unit #1:875.00 Unit #2:882.00
£ 5% 1 &L (B Al HAKOBEBHE
E:ﬁeﬁg“'ﬂ ,_?_;n{(‘k E Not applicable Type _Oritice Type
[+ & m] ®&&:107 ARI6~12
Dimensions{m) Height:107 Inside Diameter:6~12
)i = [ X] #BILIU-PRER [z ®] #EHEILIU-MERR
Type Reinforced Concrete Lateral Runoft (Inflow) Type Type Reinforced Concrete Lateral Runoff {Inflow) Type o

Tailrace outlet

[ & (m)]

Dimensions(m)

EXi12 Ei19X2

Height:12 Width:19X2

<+ & (m)]

Dimensions(m)

=&:12.00 #8:23.00

Height:12.00 Width:23.00

T &6 i 2 it

Lower Reservoir

(& L]

Dam

S

[& L] B -_EREM

Dam i Name:Futai Regulating Reservoir
MR hRIBULe KBR I NN AAT LA
Type:Central Soil Impervious Wall, Fill Type Dam B _
E%(m):87.00 &K&(m):280.00 M (ni):2,350,000

e = Height(m):87.00 Length{m):280.00 Vclume_[rri,':2.§50,_000 ==

(@ & f (ml 825.00

High water level 825.00 .

(Fl A & ® m] 21.00

Available Drawdown 21.00

[# B K & ()]

Total Storage Capacity(ni)

18,300,000 (H% 8k &2:11,400,000)

18,300,000(Effective Storage Caeacilyﬂ 1,400,000}

[# K& £ (m)

High water level

LCEERRBAEARE

Same as Okukiyotsu Pumped Storage Power Station

T OBk E M)

Available Drawdown

(#8 B % & (nd)]
Total Storage Capacity(ni)
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EPDC Okukiyotsu Power Administration Office



mroia-yrs BREFERREH RERE-REM

WEERFERR KIRHEAE pp—— -
Longitudinal Section of Waterway, Okukiyotsu Pumped Storage Power Station .tyﬁgb*ﬁﬁﬁﬁﬁ Cross Section of Kassa Dam
nL 1,310
— 10 m . ' i
1400 HREHEAKAL m’“ < Soil Impervious Wall
[ F—ETI WEkE Bk 20 IRLekE
i r"' Intake Gateshaft Surge Tank — 7 £ ¥ Filter
i 1324.00 .~ N .
: 3 p— Bk IV AR 2
it o 1300.00 TER BANE A
L K {T 1278.00, k5 BKE 255.00 Penstock Cross Section of Cross Section of
: i o - | e Tailrace Tunnel Headrace Tunnel o
i . 11| - WAy Y5 LHEE Longitudinal Section of Kassa Dam
- e [: 193,53(166.24) / 13.95
i ST : _ S \vim_@_ﬂ!?_ \ 5 LIAR wn /
- 1200 5.00 i ¥ ™ T1 1. 200, 79(|73 50 X\ % Dam Crest
| - T = { i) Spill Wi
s 20.00 15.0015.00 . N el
[ 1150 BRR #oknt
Rock Surface ’}:‘ Py
(VWS EBERT. T I o Tl
Figures in ( } in indicates those of #2 waterway Foundation Treatment Tunnel b8k g
1100 S
I Diversion Tunnel
4 \ (;)ﬂ;gg;l Ground Surface KSTRRL 2L
8 1025. o : AL
w \\\ / CrossiSectioniol B=E4 LZSERRE Cross Section of Futai Dam
1000 5. \ A Draft Tunnel
i '4 \. ) 7
955,00 \\ d5 Soil Impervious Wall
I \ \ \ 933.00 i‘ﬂ Lok
i N 3%, T — 7 4 L7 Filter
! WEEPRER HOKIHERE (1 SHKER) v920.50 | “ﬁ?' S RY 930.00
- 300 Longitudinal section of Outlet {No.1 Outlet), Okukiyotsu Pumped Storage Power Station l : >
I i o Power House
1 Powerhouse Turbine = ll | gl Turbine _ RWAHT i1
Centerline Centerline ||| Centerline - . y
KB ;‘ ‘q 8 L SN KEHEL E_F4 LHERE Longitudinal Section of Futai Dam
I 3.00 il b | \
L 800 Turbine Center il T ———— 267 7 LTAL 280m mi okt
(> | S
B = KHLP-L T51.00 ¥ 778.93 e | 33 i W.a g Dam Crest Spill Way Gate
i3, : =7Xe]
= 66_ 2_70_33 = % Rock Surface
[ s 86.37 | | esess || 148 | e T _RER
' | e1.47 | HTRR 235.46 AR 2025 | | "? O
PELLELITY Su— .
Steel Lining Part 16.00 EEME L AN Hoss
bz
Foundation Treatment Tunnel  Diversion Tunnel
WSS RE_REFT KIEHIUAE
Longitudinal Section of Waterway, Okukiyotsu No.2 Pumped Storage Power Station
Bk 3 # 7k B Headrace Kok QiR AE N
EL.m _ BROT— FZIH Intake Gate Shait 18/E7K 48 Surge Tank Cross Section of Tailrace Outlet
r 1400 H %R A
! Kassa Reservoir \ -
| _g.HW.L 1306.00 |
1300 __;_&‘ﬂ,L._I_Z_LB_Q‘L___ —
P B —4
5 BIEM
1200 L=127.08m | PISRAE X A L=570.00m
Bk 0 s Steel Lining Part
[L=290.0m EKE& D=5.70m L=697.08m
= 1100 Intake Headrace Turbine Center Center of Join
KE# R i L‘
| Power n
: . 8 House % B i ;
- 1000 Wk B ARAERNTT KEE RN B \ B K B Tailrace .
{ Cross Section of Headrace Tunnel Cross Section of Penstock © N\ !ﬂ}_ﬂ(‘ﬂ SUrge Tank ! e :
| Center of \\ N 7.&7}(_1_3’7'— FEITR
Branch \ AY \ —— =
900 \-\ ’_‘//’_ﬂ__‘qh_"""-—-— f’; N
N\ / —EEEn
Penstock .\\ A | //_ # Futai Reservoir
KE " ?
+ 800 o — ] ,L/ < HW.L. 825,00
= : YOV 840
| \¥ i B =
| b -'———_—‘_-—-——-——_-—-.=I-=“="=‘___ SR
~ 700 9
% L= 97.38m 2% 37 X ) L=656.52m
[ 125 L_IO.S .25m
ARE X | SL =870.83m (A3 214.31m) ok O
[ F47K#E D=5.70 2 % L =878.69m (AR 222.17m) Je=11;0m
14.50 15.00 gteel Lining Part Tailrace Ta 1race S
0 i
eSSt 1 |

EFMREHA R
EPDC Okukiyotsu Power Admmlstratlon Office




Rhota vy, REEREN RB2E_REMR

WEEEFEFT HHERmE

Transverse Sectional View of Power House,
Okukiyotsu Pumped Storage Power Station
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Variable Speed Pumped Storage Power Generation System gx*hﬁu? 1 °°”“°ntio S
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In the case of constant speed (synchronous speed) machine, the power (frequency) regulation control is not available in pumping mode due
to it's operational restriction inherent to the pump at a given head in the synchronous rotating speed. The variable speed machine adopts
variable mechanical speed control of rotating field of generator-motor with variable frequency. control of excitation current in order to keep
the power frequency of generator-motor lead same as that of power network. This enables the power (frequency) regulation control even in

pump mode and contributes enhancement of power network stability.
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Conventional Excitation System
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Variable Frequency AC Excitation System
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.§;§7§%Eﬁ? %ﬁ*ﬁ*ﬁ@ Single Line Diagram of Okukiyotsu & Okukiyotsu No.2 Power Station
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Cross Sectional View of Power House,
Okukiyotsu No.2 Pumped Storage Power Station
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Transverse Sectional View of Power House,
Okukiyotsu No.2 Pumped Storage Power Station
(-5 238 GV
#1 Turbine Center Line

2RBAMEL
#2 Turbine Center Line

x175.50 ARER(KT}

1
HIAENR, |

Crane Rail Top
L—nKBEL_767.50

Transformer
E8

1 Ao
155,50 d mHEA

9

741.50
s G 145.00

Turbine Center

5.00 |
—~
b . ars] a ol
WEERE_SEFT RERIETETH (EL755.50)
Floor Plan of Erection Bay (EL.755.50 Floor),
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EPDC Okukiyotsu Power Administration Office

502 Mikuni Yuzawa-machi Minamiuonuma-gun
Niigata-ken Japan 949-6212 TEL 025-789-2707
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