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State-of-the-Art Technologies for Micro-Hydroelectric Power Generation Systems
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The number of micro-hydroelectric power generation systems is expected to increase for the purpose of selling electric power following the
enforcement of the Act on Special Measures Concerning Procurement of Renewable Electric Energy by Operators of Electric Utilities in July 2012,

To meet this market requirement, Toshiba has developed the "Pico Hydraulic Power System" for open waterways. Unlike a conventional hydroelectric
turbine installed in a water pipeline, in this system the hydroelectric turbine generator unit is installed in an open waterway such as a canal, where it
converts the energy of the water flow into electrical energy. The system incorporates the following technological advancements: (1) a booster mecha-
nism to increase output energy through the flow guide structure, (2) simple site assembly of the turbine generator, (3) a dedicated permanent magnet
generator (PMG) for the control unit, and (4) a control system consisting of the PMG control unit and a power conditioning system (PCS) that can be
connected to a low-voltage grid without the need for an initial starting power supply. We have also developed the Hydro-eKIDSr series of axial-flow
hydroelectric turbine generator units for micro-hydroelectric power generation stations of up to 200 kW in capacity, and delivered a number of systems
since 2001. By using the control system of the Pico Hydraulic Power System, the Hydro-eKIDSr, series can be connected to a low-voltage grid for the
sale of electric power.
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Concept of Pico Hydraulic Power System
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Skeleton model of dedicated PMG for Pico Hydraulic Power System
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Specifications of dedicated PMG for Pico Hydraulic Power System

B B ft #%
ERHS 3kw
EREE 200V
TEAREIRE 90 Hz
BEAHR BN SH

L, BISRHEF URERE I TELI)ITHBEL TV S,
SIS B 720, FEEBEIIA o= asnN—F|2k 5
HIEPEA L VAR ARAFEER (PMG) 2R L7,

FERBEOME LB 412, X Flown HHEEROMHE
R2ITIRT,

2.3 BR-H#EIATL

I Flowns DS - Bl S AT 20, AH K Z HI# LT
KM D ZERENERTLREH MBIy M, B
7 R D B D 28 NS 2 Rl R8T — a7
T aF (PCS) 2250, HA=H 200 Vo Rfk # R 12z
T, HA100 Vo HEVEIZDHEIC L7z (K5, B6).

AKHEHIE T =y &, RFERRIIZ R )% BREL
TKBIMNA IR E 25 L) EEZ GBI L, H7 s
R IE BT OB B LKA L % 5 K9 12 Inlis 3
FEZ IS %o ARIEHIET = b DOFETE ] 2 [0l o BE O #
PH% 500 ~ 2,500 min™ &35 & T, KNP & ORI
IEERRRE D 2 {ThH, R HE 2 SR E F TO MR E ] 1E
IZLTWh,

RARHEAPCSIZE, AR TA FFA O R (G
Wi ) TULEL SN IRERESE TN TEY, KEET
BT AHILLMEETH %o

BREYIRE DK HLHI L = b, RfEERPCS OB T~
PAOFE, ROHIHEENOBRMLRIE, £ TPMGOE

34

BAEHORER

JKEFIEIZ b RFER PCS

EREHREE WEREE >
TN

]

) /T )

fREEMEE

5. EXR - G ATLBRIERR — KHHI L=y FCPMGHT)
RGN L 714, R R PCS TR IO 2 N A e
T5

Single-line diagram of PMG control unit and PCS
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PMG control unit and PCS
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