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Introducing the Reverse Running Pump Turbine to Shumarinai Power Station

by Ryoji OOTAKE, Yuta NAGANO, & Takafumi KOGUCHI

We delivered the reverse running pump turbine with the 800 x 700 mm pump diameter and auxiliary machinery to Hokkaido Electric
Power Co., Inc. Shumarinai Power Station, and performed installation and commissioning on site. The reverse running pump turbine is
less expensive than the reversible pump-turbine, and has almost the same efficiency in terms of pumping and generating operations. To
introduce the reverse running pump turbine, we conducted a model test with a miniature pump in advance to identify operation charac-
teristics. We also decided on the equipment specifications and control methods based on the results of the hydraulic transient analysis.
This facility adopts rotation speed control using inverters and converters in order to operate properly as conditions change on-site. The
completion of this power station enables previously unutilized irrigation discharge water to be collected as electric energy.

Keywords: Reverse running pump turbine, Hydroelectric power station, Unutilized energy, Variable-speed operation, Frequency control, Model

test, Hydraulic transient analysis
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Fig. 1 Location of Lake Shumarinai
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Fig. 2 Scheme of power stations
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Table 1 List of major updated equipment

PR - Bl ek i FEARALRR
Name of equipment Type Quantity Specifications
USRS o s L =1 .\ N .
s | MmRLREN AT R 1375 m'/s x 2375 m X IHEEIE 705 min ' x KB 700 KW
R ¥ T liiiE K H Horizontal double suction 2. .
Reverse runnin volute type = Pump Discharge Total pump head  Speed Output
pmmmmmeg Dﬁyp units | KM FERE218 m/s x AN 333 m x SN 600 min~ x AKHLH)) 632 kKW
. 800 x 700 mm Turbine Discharge Effective head Speed Output

Diameter
794 A4 — VAl ) g | M P90
Flywheel unit units MR*=988 kg - m® (GD*=MR® x 4)

s e e FEEpHE  FEIE 285 ~ 360 V x 177390 ~ 700 kW X [m]#i 34 £ 580 ~ 705 min
(St BB ) ;Jig_ifs??f?ﬁl_ca o % | Motor Power voltage Output Speed
(Generator motor) mwd&nméi & units | FETEHE © FEIE 190 ~ 305 V x 171169 ~ 570 kW x [al#i# i 400 ~ 600 min !

Generator Power voltage  Output Speed
UNEFIS BE)NY T T4 57 = #8700 mm X FEJFH DCI10 V
Inlet valve Motor operated butterfly valve units | Diameter Electric power supply
A5 _ 9 A | FI£E700 mm X A8 SS400
Inlet pipe sets | Diameter = Material
st 5 A
fﬁ;ﬁfﬁ HEIA b L—F i & | 11#50 mm x 27 1) — > 40 Mesh
caung water Auto strainer units | Diameter Screen

supply unit
HERYT KRERFE=R T I=) I££40 mm x JREIFEH ) 3.7 kW
Vacuum pump Water ring vacuum pump units | Diameter Output
Eo PRIRST ey 20 2k s 7 B 116865 mm < EEIREH) 37 KW
Submersible motor . . .

Submersible vortex pump unit | Diameter Output
pump

e AL I 2 i Ak IV ENIZ 4

(&%) 1 A, | Transformer panel Power input panel Power input filter panel
(Electric equipment) set aN— i A UoN— %

Converter panel Inverter panel
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Brackets [ ] indicate equipment which we do not deliver.
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Fig. 11 Hydraulic transient analysis (Pump trip mode)
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