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Filed test of aquatic resources investigation and the micro hydroelectric power
in the lida area
Jelgy FEw] miE e NI
Takasi YASAKI Tomoaki ICHINOSE Hiroshi OGAWA
Abstract

The city office of City lida investigated the number of locally designated rivers and calculated the load and abundance within the river
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range of 2,000m?. Based on these data, we explained about principle, electric usage, operation and maintenance of micro hydroelectric power
to people at each area and asked them to allow the use as a place for experiment. As a result, we could set the equipment at Noike campsite
because residents of the Chiyo area accepted our suggestion. For the setting cost of these experiments, we asked Global warming measures
section and Industrial section in lida city to consider the use of subsidy. Due to perform local production for local consumption of renewable

energy, we requested local firm to conduct the system design, manufacture and installation work. Under the consultant system we carried out

our experiments. At present, these projects are advanced smoothly with corporation of inhabitants.
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Fig.1 River of the lida area

Table 1 Specification of class A < B river

MNumber | Average | Awverage  |Average |Generation| Quantity of
of length | of flow of head |output generation
[km] rate [m#/s] | [m] [y] # 108k R]
Class A ki 30 3 7 1441 1245
Class B 19 20 1 3 A60 433

—

. Measurement, left, right, center of the river depth
of the water with measurement stick.

2. Measure waterway width and high obstacle.
Investigate structure of the wall.

3. Measure movement time, decide tangent of
the waterway, and carry away a table tennis ball.

4. Measure incline (&8 ) of investigation spot

5. Measure a number and height of the structure of
the bottom, dam and the step.

Addition, investigate the structure.

6. Investigate a property of water.

7. Check a number of consumption facilities and
houses within range of investigation spot 2,000 m?,
Addition, check a number and kind of outdoor lamp.

8. When possible, investigate upper, middle and lower
streamn of river.

Wall

Step

Number

LeftI Tente ,"I;{ight

Width

Fig .2 Method for measurement
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Cigawa(upper)

Iwaisawa

Takisawa
Number | River name, Length [lkm] | Head [m] | Speed [m/s] | Flow rate [m¥/s] | Output [W]
1 Twaisawa 2 3 0.579 0.097 2860
2 Innosawa 1.4 1 0.368 0,041 402
3 Hsodasawa 1.05 1.2 1.03 0.054 635
4 Simoarai pper) 1.5 1 0.391 0.129 1264
" Simoarai (down) 1.5 0.08 1.25 0.073 57
5 Takisawa 3.6 0.03 0.685 0.08 24
[ Araisawa 0.8 0.6 0.625 0.681 4763
7 Oigawa (upper) 3.6 0.133 1.613 0.258 336
" Oigawa (down) 3.6 0.184 1.9 1.9 3426
8 Komotokesawa 3.1 0.02 0.614 0.111 2

Fig .3 Example of the measurement data
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Table 2 Characteristic of locally designated river

(a) Length of river
0.5~0.9km 61 Numhber
1~1.9km 40 Number
Zkm ahore 11 Mumber Mammum 3.6km
(b) Height of head
01~1m 28 Mumber
1~35m 48 Mumhber
Jm above 13 Mumber IMax mum Sm
(c) Waterway of width
02-1m 43 Mumber
1~-3m 66 Mumber
Jm above I WNumber Mamdmum Tm

(d) Structure of riverbed

Sand and Stone 42 Number
Stone 11 HMumber
Stesl 5 Mumber

Concrete 39 Number
Stone parement 15 Number

(e)Structure of waterway wall

Filing stone 39 Mumber
Embankment 4 Mumber
Trees and Plants 1T Mumber
Steel sheet G Mumber
Eamboo and Tree 10 Mumber
Concrete 3T Mumber

(f) Water of property
Matural 16 Number
Aoriculture drainage 41 NMumber
Life drainage 14 Mumber
Apriculture and Life 42 Number
drainage
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Table 3 Demand load within the range of 2,000m?
(a) Kind of the outdoor lamp

Fluorescent lamp FZ Light
LED 42 Light
Llercury lamp 6 Light

(b) Public accommodation

Fublic hall 12 Foint
Meeting place 10 Point
Agriculture improvement center 9 Point
Firefighting team crew room & Point
Shrine and Temple & Point
Elementary and Junior high school 6 School
Findergarten and Nursery school 4 Foint
Disaster prevention radio T Tonwrer

W ater supply facilities 4 Facilities
Park 4 Point
Other facilities 216 Farilities

(c) Other facilities

Farmhouses 46
General house 42
300 m® range house 37

Companies £ places
J& store 3 places
Funeral 2 places

Orchards 45 places
Mushroom forest 3 places
Flastic preenhouses 5 places
Electric fence 2 places

Fish breeding £ places

Municipal house 2 places
Post office 3 places
IMarket, Forrest center
Mursing facilities 2 places

Restaurant Warehouses 3 places
Lodging 3 places Material 2 places
Hot spring £ places Crarbage 3 places
Iall 2 places

Table 4 Specification of locally designated river

MNumber | Awsrage | Average | Average |Generation | Quantity of

of length | of flow of head | output generation
[km] rate [m#/s]| [m] [kw] > 1090kwWh]
Locally
designated| 121 24 0.028 2.8 83 72

river
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Hardware side Software side
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River and neighboring permission

Industrial Section. industrial center
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Fig .4 Consultant system
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(a) Pipe in operation

(b) Lake of water tape
Fig .6 Existing facilities
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Fig.7 Intake of appearance
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(a) Cross section (b) Top view

Fig .8 System setting stand [mm]

Fig.1 O  Supply of elctric pbwer using a tree
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t=5mm

1=3%5"
02=15"
03=25"

Stainless steel
Feathers: 14
Diameter: 200mim
Width: 100mm
Axis: 20mm

(b)Appearance (c) Specification

Fig .11 Turbine

Fig .12 Nozzle structure [mm]
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(a) Stator
$70. 3

Voltage 200~-00[ V]
Current 6[A]

Capacity 2. 2[kW)]

Pole number 8

Rotation 300~-1200 [rpm]

(d) Rotor

(Synchronous motor)

(c) Specification

Fig .13 Generator
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Three phase

Delta connection

Fig .14 Experiment connection diagram
Table 5 Generation data
IL[A] | I2[A] | V2[V] | £[Hz] |n[rpm] |Po[W] | 7 [%%]
D.75 | D.43 | 86D 12 194 110 T4
0.55 | 0.32 |113® 18 298 108 73
0.25 | 0.15 | 161® 24 412 G5 44
191 32 520
(DResistance @Light 40W @ Light 20W @ Noload

f:g e Flow rate: 21[&/s] Head:1.2[m]
140 ~
120 \’A><_F—“
100 Porer T " ~

80 —~ =

60 / Efficiency[%]

40 // L

20 Rotation < 1 Olrpm)

, : :

0 0.2 0.4 06 08

Current [4]
Fig .15 Output characteristics
Y -

(a)Resistance load (b) Lighting state

Fig .16 Measurement state

Fig .17Example of waveform (Incandescent light 40W)
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Table 6 Management situation
Iilonth Phenomenon Wotk Fhotograph
Dray
2013 lighting ceremony Preparations for
e switch and
powet line
523 Intake iz clogged Diead leaf
up with a dead leaf removal and pipe
atid a pebble and a refair
pipe comes off
215 Intake iz buried Intake repair
because of a pipe exchange
typhoor, and a
pipre iz bent
1015 Iieasures against Freparations for
eeting, wisit meetityg and wisit
10.16 Tree falls down by Bwritchboard
a typhoon and hits repair, measuring
a switchboard itstnument
directly and is itistallation
troken
10.27 Ohgerve from Cleaning of the
Lulinowra- City intake
citcunference
11.4 Intake iz clogged Cleaning of the
up with a dead leaf intake
citcunference
1118 Intake iz clogged Cleaning of the
up with a dead leaf ittake
citcunference
Table 7 Management notebook
Check Head Contents
Once a week Intake, Pipe, Removal of dead leaf and pebble,
Nozzle mouth Record of quantity generation and
voltage, Leak of water check
Once amonth | Turbine, Slope, Crack, Slack off, Run short of
Generator oil, Smell, Temperature, Vibration,
Unusual noise
1~ 2months Electric system i]?;'ii];f;'; Lamp, Power line, Dirt of
Approximatel | River conditions Quantity and speed measurement,
¥ six month Change of river, Washout
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