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Toshiba’s Experience with Adjustable-Speed Systems for Power Systems
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Adjustable-speed pumped storage systems, which are effective for automatic frequency control (AFC) operation during times
of off-peak power demand such as late-night hours and holidays, have been installed and are in commercial operation. The
advantages of the adjustable-speed system have been corroborated.

Following the completion of the No.2 Unit of the Yagisawa Power Station owned by The Tokyo Electric Power Co., Inc., which
is the world's first adjustable-speed pumped storage facility, Toshiba has completed two other adjustable-speed pumped storage

systems. We have also expanded this technology to the flywheel generating system, which has been successfully commis-

sioned as the first such unit developed in the world for stabilizing electrical network frequency.
It is expected that the application of these systems will increase from now on.

EZ2HE

WA MR EES AT LADOBHASL DEESIRAZ ED
W TR LS B2 28 SR 10 T D I 0 B A (ATC ;. Automatic
Irequency Control) 25T fiE & 70 1), SRIEOREF 2N AT
2, WEEGMEEAERLMMTE S, 2Ok, N 10
RS HE 2tk & LR TR AT 2D ER MG L,
LFTICE L DEIMLISEIIL T 5,

22T, MFhow g, 97T > b TORGER
BEUNL AT ADISMEMTH B 774 w4 — Wil
AT AZOCTEINT B,

BRI EN )

RO R BIRIEE S AT 4 TH B A EIERRA
RBETEIT (2 SR8 85 MVA) ISl kIR ICY A 7o
Yos— & 2L 2o iV TR L 22 BRI BRI R
A (324 360 MVA) b Zaar v—y &L, i
AT ADEHEE R L, ARSI AT LADE LD
EHERE L2 B GTO Zfleda 2l L A7 A0 ML,
LT B FEGR B TS T BT (2 551 345 MVA) 12 L
TATPEZ WAL 72,

Wikld, T BHRIEEN3 7Ty hTHERY AT A

BZ L Ea— Vol51 No.l2 (1996)

BEMLL, ks iR S8BT o) wT 48 E Al % e
S Ltze SHHDT T ORIEEREIC X 2T, KD
PR GE A RS & 2o F, SO, ElkFE R
RO T - BN, SREOS R T 4 2 ¥
VR B & OB RAER T -2V 7 be =2 AH
MiofEIc I DL 6N T3,

O RO E G R 2B LRI Lo RIS
HH5FB L EAMIC, kP SHBT T A RAL—NFEE
FA Iz nf 28 o 2 7 AL 2 il S A 7o RN I G A
HD7 5 4 h4 —Nams 27 A2 I Tz Hig L.
U, RO REDCIE L T hEkO AN X —2
MBI R L T 2 2320217940 T, A
P ATA X 5 FHISA A TH Do WL IR T @RI 6]
AT ARNAL, AR RGEL 2.

H AEEIBKREY AT LADHME

B4 11 W 2R BRI & A T A DRI 27T,
FEEBIEO MR 713, ZHESHE T RIS IS 12
FeSB, RIS 8 H O MR I ) 2245
o LIRS B L T E TR E N 5.
FEEBENED ML 112 ZHRER 2 Y & Mls- L
LR A FEET B ZOMBERER DOMREIEE 0, & L,

59



Zrings

il 2

EHAR

1. AIERIGKEEY AT LOEN SRR
TIEENEE & MR R TN E NS,
Configuration of adjustable-speed pumped storage system
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Control scheme
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Model of U-bolt supporting structure
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Adjustable-speed pumped storage system with cycloconverter
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Adjustable-speed pumped storage system with GTO inverter-converter
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AFC test in pumping mode
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Pump starting by cycloconverter
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Flywheel generator
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