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Analysis of a Grid-Connected Hybrid Power System with Micro-hydroelectric and Photovoltaic System
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Abstract

As a part of various electric power sources, the micro hydroelectric and photovoltaic systems are expected to be one of the important
systems in distributed power systems. The authors have amalyzed grid-connected hybrid power systemwith micro-hydroelectric and photovol taic
system from points of view of the environmental data(SWA district)and so on. As for the result campared with the inter-regional association
system and the distributed system the former supplied electric power more efficiently.
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Table. 1 Specifications

Rated capacity : 1kWX4
Operation hours : 7:00 to 21:00
Type : cross flow

Diameter of water wheel : 0. 4m
Available heads : 1.5m

Conversion efficiency (Water mill) : 0.75

system

Conversion efficiency (Generator) : 0.95

Single crystal Si solar array : 100 i

Rated capacity : 14kW

Alrmass : L5

Conversion efficiency (PV) : 0.15
system
Conversion efficiency (Power conditioner) :
0.95

Environmental data : METPV * Suwa®

HB

system

MH system plus PV systenm
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Table. 2 Carbon-dioxide emission basic unit

Systems C02 emission quantifier
(ke/k¥h]
MH 0.011 Mic
PV 0. 053 PVe
Commercial power 0. 425 CPc
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Table. 3 Characteristic of systems

Muber Sell  Purchase Amual load A‘;g:jl
System of electricityelectricity consumption shape
houses [kWh/yr]  [kWh/yr] [%] rate[%]
MH 5 8613 8175 59.1(4¢.0) 13.13.0)
PV 5 13373 12802 36.0(2.6) 13.1(3.0)
MHPV 10 21986 20077 47.6(1.8) 13.1(1.3)
HB 10 19582 18573 53.6(1.7) 12.1(1.2)

()Standard deviation

Vol.33, No.3

Table.4 Stability

Coefficient of )
Lo . Coefficient of
variation with L
systems . variation withRatio of
Supply ratio of annual
) annual load form
electric power
Vi 0.077 0. 229
PV 0.072 0.229
MHEPY 0.039 0. 099
B 0.032 0.099
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