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Technologies for Hydroelectric Power Generation Facilitating Increased Introduction of Variable Renewable
Energy
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Theintroduction of renewable energy has been progressing in Japan under the feed-in tariff (FIT) scheme launched in 2012. Moreover, the move-
ment toward the realization of carbon neutrality by 2050 is expected to further accelerate the generation of electricity by renewable energy sources.
In this context, attention is being increasingly focused on hydroelectric power generation, which not only remains the major source of renewable
energy in Japan but also makes it possible to rapidly adjust to output power fluctuations resulting from the widespread adoption of renewable
energy sources such as photovoltaic (PV) and wind systems.

Toshiba Energy Systems & Solutions Corporation is making continuous efforts to develop technologies for hydraulic turbines and generators to
enhance their functionality and performance in order to improve the operational efficiency of existing systems, based on its experience and tech-
nological know-how cultivated through the development of a large number of hydroelectric power generation facilities. We are now working toward
the development of systems that can significantly contribute to the stabilization of power grids by integrating artificial intelligence (Al) technologies

including weather forecasting and energy balancing technologies to suppress power fluctuations.
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Flow of design optimization using generator automatic analysis tool
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Example of configuration of remote monitoring system for hydroelectric
power plants

WAz O DILNZ, LRI EAKAEEOH
hEIIEREERE 1, BT - PV LKA FEEEHALGD
RING L TEARICED, RO TN: % 5 5 E A
WA RIZIZDEFZEZ BN,
3.1 FARADELTOKAIKE
BitE, —MoKIFEFDHENTE TR EIEIN,
FAeEhEPEHIN TS, LrLl, ZHFI KR
WWEAZINTLBE, FAROPHFEINHKLBEEEZILNS,
SRFE S OISR, 2021 EEELSBIRESNDED, LD
FERE O “ R AR — KT NE, 2021 4F ]
JERET R TS, 2024 FFED SRR SN BT E /25T
(/)5(10)0
FIEE A EE S, R OGRS O LB LTl 5L,
ChEc—EHhTERSh T —BDOKIFEET
b, BN O BRNER COMMAHE 2 5 L EE
INd, 22T, FMEEDLEAMEFEEZED TS,
(1) EEREFHOILR AKHIE, KEFRDL SN
SAFHEIE T, KEDEOMETLLBICFYET —
v avRKIEREN 2 E DAL EFRDBFHET D, Th
LA T 57, B EFNELCHE DA
FIAR A JF TR EREA (0T A) ZRfmnk
IBRBEMETIMEN DD, Yk, B3R T LD

(a) T-Blade™Z>+

(o) 7V wE S+

3. T-Blade™>>+&XTUvBRSUH

BEL S BN ARDEIR T, EIaMmICEAR LS ER
DSUF RS - BT LT, EEHAZIAAL TV,

T-Blade™ and splitter runners

7%, T-Blade™5 v +0x 7 Vv o5 F %2505, #H
LCwat W S5q, T 7 2 @ iR 8 o 3k K% B 15
LT,

(2) ZHHE - SHEE), S I LK E - S

@ v FroZBGEIXE  RENELEEOHEM
LB ORMMIE, KEICKRZBZA I 22 EE
L, HBICHET BN ERS, 22T, &
R D F IR 2WIEN I E BT 5 F
WERMESLL, ZHE - RS 227550 )
DEHERRET % FIREE LTz,

(b) FEEBEEE T I VRO ESNE  FE
BEE FaALid, BEICK> TRESFHEAELTH
Bd 5, aANOHRR MBS IZBBREN R
5720, EENEIRICHS B2 HIBE 2o [Ei L,
AL OBER E B, D7, IEEE (Institute of
Electrical and Electronics Engineers) #i#& 1z #&
#7221 7 L3 (Thermal Cycle Test) (4)
LT L hikEr (Voltage Endurance Test) 235
MCE 2 EER, WIETE2XI1CL T3,

32 BKEBEVATL
B E OB KFEE S AT LT, BAEETES) Ok
AR, 275 GWYe Mok kb %L, HbiElHE

EZLEa2—Vol. 76 No. 3 (202145A8)



M4, EEFIAIVORY 15V

[RE T2 VDB A 7 )VikER%E FEE T E 22 ML, B%ibihen
MEEATEREIICL TS,

Stator bar undergoing thermal cycle test
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