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Startup of High-Head Pump-Turbine with World's Largest Capacity at Kannagawa Power Station
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The first unit at the Kannagawa Pumped-Storage Power Station of The Tokyo Electric Power Co., Inc. was recently commissioned.  This
new facility is equipped with a high-head reversible pump-turbine having the largest capacity in the world.

The equipment designed and manufactured by Toshiba for this power station represents a number of impressive firsts.  The reversible
pump-turbine has the world's largest unit capacity of 482 MW, and the pumping head of 728 m ranks among the world's highest. A splitter
runner with five long blades and five short blades in circumferentially alternate positions was adopted as an advanced technology, and has
contributed to a wider operating range and higher reliability of the pump-turbine through its higher hydraulic performance and smaller pressure
fluctuation than conventional runners.  An advanced control governor based on the latest numerical technology was also adopted, contributing
to a reduction in construction costs through its function of suppressing water surges in the waterway during automatic power and frequency

control (APFC) operation.
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Splitter runner for Kannagawa Pumped-Storage Power Station
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Splitter runner with 5+5 blades
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Comparison of turbine performance with conventional and splitter runners
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Results of turbine model test and field test for pressure fluctuation
in draft tube
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Configuration of waterway
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Comparison of simulation results for proportional-integral-derivative
(PID) control governor and advanced control governor
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Control system of advanced control governor

EZ 1 E1—Vol.61 No.5 (2006)



TKME B DK % Btk 5 % XI5 T i 2 i 1) 12
L, REESZIZ 24MATH S (ET),

4.2 Y—I5 2 OKUZENINTIEEEDIRETE

T RNV AN N T T S 0 E R H 720,
TR HE O 0] Hi 3 B2 2ok 9 B AR 0 1A b R O, ANBUEL R Ik
DHNF OREN % EH LT e H#H 52—
DWW, YIalb—Tary TOREZIT, Ml SEET~
DB EDR N R HFIMHER L2 ThEzar b
=5 Lo 7ar 55T TNIALLIHIET L2012,
FAZ )y 7 B THEBIREZR Y 7 by 7 AL % B 5
L7z 72, Y3ab—ar R efilzeE z Huvizss)
FEEDPFBETHHIEEMGEET A FIHEL T, F1ER Tk
THREIC XY, F2B R T B EARREICXY, B
MRE Il =Y ari RN R THIEEMHR L,
EIBRE T, AKRBCOENEEZ LKLz, ZORE,
YIial—varREERBEOMPMER Y —T s
DKM ZEBIIHRIBERE DR T & 72,

4.3 BIKHERER

R =8 2 OKIEH LB T S EA Y (2108) &
APFCH4fE D28 JH M % 43 S 2 72 KRB O R 1%
B8IRTEBYTHY, YIaL — T ar ke EEEEN
I—H LTV BZEDPHEFETETZe THIZEY, =TV
OEAEBTH RS EIER LG EICh, =Y 5y
DOKRMEF IR T DL Rl EE LIRS iETH 5
CEDHERRTE T,

PUEokBh, y—I % 7 oA RIS T 5 APFC
FBAMEOEIH LTH, KEBZWHITE57 KNV A b

400

2 a0 1,530
_

£ £

E 200 E

i £ 1510

ZE 100 <
o ! ! ! J 1490 ! ! ! |
0 250 500 750 1,000 0 250 500 750 1,000

BRI (s) B (s)

(a) HA RR—VEE (c) EBY—I5 VoK

850
840

% AVAAAN/A E 830
R VY 2 o
# ! ! ! ;" y ! ! ! |
0 25 500 750 1,000 8100 250 500 750 1,000
B (s) B (s)
(b) FEEBHLES (d) TEY—I&IKL
— EHEENMERER - YZalb—vaviER - - APFCIERIE

8. APFCIEGEZHEAM 210 OHBRER — > 32 —Yar iR
LB R R IZ X B LT B,

Comparison of simulation and field test results for 210-second periodic
APFC oscillation
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