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Pelton Type (Multi Jet Pelton) 3 kW 

1/11/2010  

 1.  Max. Pressure  Max. Flow Rate (Test  3  )   Stator   

Item Pressure Flow Rate Velocity Volt Amp Frequency Speed Load 

  (kg/cm2) (m3 /min) (m/s) (V) (A) (Hz) (rpm) (W) 

1 9 0.044 0.15 155 0 51.5 1030 no-load 

2 9 0.048 0.17 215 0 71.2 1424 no-load 

3 9 0.057 0.28 255 0 84.6 1692 no-load 

4 9 0.063 0.22 308 0 102.14 2042.8 no-load 

5 9 0.068 0.23 350 0 115.8 2316 no-load 

6 9 0.085 0.29 415 0 137.7 2754 no-load 

7 9 0.091 0.31 445 0 147.6 2952 no-load 

8 8.9 0.097 0.33 480 0 159 3180 no-load 

                  

                  

                  

                  

 -  P= 8.0 kg/cm2 

 Gen. &Load   Load  Volts 

 

 6  Pole 
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Pelton Type (Multi Jet Pelton) 3 kW 

1/11/2010  

 1.  Max. Pressure  Max. Flow Rate (Test  3  )   Stator  

Item Pressure Flow Rate Velocity Volt Amp Frequency Speed Load 

  (kg/cm2) (m3 /min) (m/s) (V) (A) (Hz) (rpm) (W) 

1 8.9 0.052 0.18 238 0 79.68 1593.6 no-load 

2 8.6 0.108 0.37 230 1.1 78.1 1562 250 

3 8.2 0.174 0.6 220 2.2 77.9 1558 500 

4 8 0.22 0.75 223 3.3 82.3 1646 750 

5 8 0.269 0.93 220 3.8 84.5 1690 870 

6 8 0.303 1.04 220 4.3 86.5 1730 990 

7 7.5 0.388 1.33 220 4.8 88.3 1766 1110 

                  

                  

                  

 6  Pole 
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Pelton Type (Multi Jet Pelton) 3 kW 

1/11/2010  

 1.  Max. Pressure  Max. Flow Rate (Test  3  )   Stator   

Item Pressure Flow Rate Velocity Volt Amp Frequency Speed Load 

  (kg/cm2) (m3 /min) (m/s) (V) (A) (Hz) (rpm) (W) 

1 5.0 0.083 0.29 304 0 103 2060 no-load 

2 5.0 0.108 0.37 360 0 120 2400 no-load 

3 5.0 0.156 0.54 443 0 148.78 2975.6 no-load 

4 3.5 0.287 0.99 478 0 161.2 3224 no-load 

5 5.0 0.076 0.24 283 0 95.2 1904 no-load 

6 5.0 0.133 0.54 237 1.1 82 1640 250 

7 4.9 0.243 0.84 222 2.2 79.6 1592 500 

8 4.9 0.331 1.14 230 3.3 85.2 1704 750 

9 5 0.374 1.3 216 3.8 82 1640 870 

10 4.9 0.388 1.34 230 4.3 89.5 1790 990 

11 5.0 0.397 1.37 223 4.8 88.7 1774 1110 

  

x1 5.3 0.402 1.38 230 4.9 92.7 1854 1110 

x2 4.2 0.371 1.3 176 4.3 72 1440 1110 

x3 3.5 0.341 1.17 132.8 3.6 54 1080 1110 

  Balast LOAD  

 6  Pole 
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Pelton Type (Multi Jet Pelton) 3 kW 

1/11/2010  

 1.  Max. Pressure  Max. Flow Rate (Test  3  )  Stator   

Item Pressure Flow Rate Velocity Volt Amp Frequency Speed Load 

  (kg/cm2) (m3 /min) (m/s) (V) (A) (Hz) (rpm) (W) 

1 4 0.068 0.23 233 0 78 1560 no-load 

2 4 0.175 0.62 430 0.1 144.9 2898 no-load 

3 4 0.175 0.6 216 1 74.9 1498 250 

4 4 0.29 1 350 1.3 123.5 2470 250 

5 4 0.297 1 230 2.2 84 1680 500 

6 4 0.358 1.23 314 2.6 114.3 2286 500 

7 4 0.362 1.24 236 3.3 89.1 1782 750 

8 4 0.379 1.3 262 3.5 100 2000 750 

9 4 0.373 1.29 231 3.8 89.41 1788.2 870 

10 4 0.373 1.29 202 4.1 80.4 1608 990 

11 4 0.374 1.29 179 4.2 72.4 1448 1110 

 6  Pole 
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Pelton Type (Multi Jet Pelton) 3 kW 

1/11/2010  

 1.  Max. Pressure  Max. Flow Rate (Test  3  )  Stator    

Item Pressure Flow Rate Velocity Volt Amp Frequency Speed Load 

  (kg/cm2) (m3 /min) (m/s) (V) (A) (Hz) (rpm) (W) 

1 2.5 0.05 0.17 132 0   0 no-load 

2 2.5 0.105 0.36 258 0 85.7 1714 no-load 

3 2.8 0.192 0.66 219 1 71.3 1426 250 

4 3.5 0.281 0.97 227 2.2 80.6 1612 500 

                  

                  

                  

                  

                  

                  

                  

  3000  W  P(Max.)= 3.5-4   kg/cm2 

 6  Pole 
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Kaplan Type  3 kW 

9/7/2010 (13.30) 

 1.  Low Pressure  Max. Flow Rate (Test  3  )   draft tube  4 m 

 

Item Pressure Flow Rate Velocity Volt Amp Frequency Speed Load 

  (kg/cm2) (m3 /min) (m/s) (V) (A) (Hz) (rpm) (W) 

1 0.5 0.  1.07 36   11.29 225.8 no-load 

2 0.7 2.492 5.35 151   57 1140 no-load 

3 1.5 2.56 4.77 200 0.5 69 1380 120 

4 1 2.8 4.131 215 1 71.2 1424 250 

5 1.5 3.329 6.23 221 1.1 77 1540 250 

6 1.5 3.58 6.52 220 1.5 78.4 1568 360 

7 1.7 3.601 6.59 220 2 79 1580 480 

8 1.7 3.595 6.55 218 2 74.5 1490 480 

9 2.1 3.765 6.5 226 2.6 84 1680 600 

10 2.1 4.101 7.47 220 3.3 79.2 1584 750 

 6  Pole 
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Kaplan Type  3 kW 

15/7/2010 (13.30) 

 1.  Low  Pressure  Max. Flow Rate (Test  3  )   draft tube  3 m 

 

Item Pressure Flow Rate Velocity Volt Amp Frequency Speed Load 

  (kg/cm2) (m3 /min) (m/s) (V) (A) (Hz) (rpm) (W) 

1 1.5 3.222 5.88 190 0.6 68.7 1374 120 

2 1.5 3.27 5.95 200 0.6 69.2 1384 120 

3 1.8 3.54 6.58 215 1 71.5 1430 240 

4 1.8 3.794 7.07 220 1.5 73 1460 360 

5 2.0 4.018 7.39 223 2 81 1620 480 

6 2.0 4.179 7.7 230 2 84 1680 480 

7 2.0 4.402 8.02 225 2.7 82.6 1652 600 

8 2.0 4.409 8.02 230 2.7 90 1800 600 

9 2.5 4.507 8.33 220 3.3 79 1580 750 

10 2.5 4.769 8.75 225 3.6 83.1 1662 850 

11 2.5 4.816 8.77 220 3.8 77.9 1558 850 

 6  Pole 
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Kaplan Type  3 kW 

19/7/2010 (13.30) 

 1.  Low Pressure  Max. Flow Rate (Test  3  )   draft tube  2 m 

 

Item Pressure Flow Rate Velocity Volt Amp Frequency Speed Load 

  (kg/cm2) (m3 /min) (m/s) (V) (A) (Hz) (rpm) (W) 

1 0.8 2.56 4.66 149   50.2 1004 no-load 

2 1.2 2.833 5.35 206   69.8 1396 no-load 

3 1.2 3.282 5.98 195 0.4 69 1380 240 

4 1.8 3.626 6.75 226 0.9 78 1560 360 

5 1.8 3.999 7.27 217 1.4 77 1540 360 

6 2.0 4.016 7.31 262 1.3 92 1840 360 

7 2.2 4.036 7.33 228 2.1 79.68 1593.6 480 

8 2.5 4.933 9 230 2.5 84 1680 600 

9 2.5 5.357 9.73 231 3.6 89.42 1788.4 850 

10 2.8 5.331 8.68 223 3.8 82.3 1646 850 

 6  Pole 
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 Micro Hydro Turbine 

Pelton Type (Multi Jet Pelton) 1 kW 

3 – 4 , March 2010  

Pressure 

(kg/cm2) 

Flow Rate 

(m3 /min) 

Volt 

(V) 

Amp 

(A) 

Frequency 

(Hz) 

Speed 

(rpm) 

Power 

(W) 

Load 

(W) 

Handwheel 

Adjust 

7.2 0.055 140 1.8 42 635 252 No Load 1  

6.5 0.247 380 9.5 89 1290 3610 No Load 3  

6.6 0.098 116 1.7 37 568 197.2 250 4  

6.5 0.156 182 3.2 54 824 582.4 250 4  

6.5 0.153 111 2.1 38 570 233.1 500 4  

3.3 0.173 67 1.6 23 354 107.2 500 3  

3.0 0.213 120 2.3 43 582 276 500 3  

2.9 0.268 140 2.7 48 665 378 500 3  

2.2 0.470 206 4.6 61 952 947.6 500 3  

2.0 0.459 152 3.6 51 766 547.2 750 3  

1.7 0.695 194 4.4 59 891 853.6 750 3  

1.5 0.604 110 4.0 44 635 440 1250 3  

1.5 0.586 63 4.2 29 438 264.6 1750 3  

1.4 0.580 249 5.1 10 1045 1269.9 
Grinder 710 

W 
3  

1.4 0.574 238 5.1 68 1034 1213.8 
Grinder 1050 

W 
3  

1.4 0.569 185 4.1 59 893 758.5 
Grinder 710 

W + 1050 W 
3  

3.7 0.44 258 1.2 57 1143 465.5 
 10-

24 V.DC. 

 

3  
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 Micro Hydro Turbine 

Pelton Type (Multi Jet Pelton) 3 kW 

6 , March 2009  

Pressure 

(kg/cm2) 

Flow 

Rate 

(m3 

/min) 

Volt 

(V) 

Amp 

(A) 

Frequency 

(Hz) 

Speed 

(rpm) 

Power 

(W) 

Load 

(W) 

Handwheel 

Adjust 

2.3 0.268 212 1.7 62 1238 958.5  380 W 3  

2.0 0.377 130 2.6 45 923 523.4  770 W 3  

1.7 0.377 210 1.9 65 1269 1215.5 
  

6-24 V.DC. 

 

3  

2.3 0.245 209 2.1 71 1431 1011.2 

  

6-24 V.DC.  

Inverter 360 W 

Input 12-24 V. DC. 

Output 220 V. AC. 

 65 W 

 

3  

1.9 0.375 165 2.3 52 1063 915.3 

  

6-24 V.DC.  

Inverter 360 W 

Input 12-24 V. DC. 

Output 220 V. AC. 

 670 W 

 

3  

 



 

.   

 3  

5.7 Amp. 

220 V. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 16  2

 

 

 

 31

 

2552 

 1.1 

 Amp. 
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 kW 

 

 

2 

 (Micr

 (PI

 2

ro Hydro Tur

ICO Mini H

 

220 V. 

 (Starting 

 

 

 

rbine 3 kW) 

Hydro Turbin

Current) 

(Running Cu

ne 3 kW) 

 

urrent)  

 

 



 

 

(kg/ 

cm2) 

Ve

(m

2.1 0

.  

 (Turb

2552 

Flow

  

  

 

 

 

 

 

 

 

 

 

 

 

 

locity 

m /sec) 

Fl

R

(m

/m

0.24 0.

ine) 

w Meter , V

low 

Rate 

m3 

min) 

Vol

(V)

129 238

 

Velocity , Vol
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lt 

) 

Amp 

(A) 

8 6 

lt , Amp. , F

3 

Frequen

cy 

(Hz) 

79 

 (PICO

 (

 (PIC

Frequency 

Spee

d 

(rpm) 

- 1

(

O Mini Hydro 

- .)  4 

CO Mini Hyd

 Valve 

Load 

(kW) 

H

 

 

.1 kW 

) 

 

Turbine 1 kW

  16 

dro Turbine 1

 

Handwheel 

Adjust 

100 % 

W)  

 

1 kW) 



Pre

(kg

1

1

essur

e 

g/cm
2) 

Velo

(m /s

1.5 0.4

1.25 0.4

1.00 0.6

 

.  

 (Turb

 

Flow

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ocity 

sec) 

Flo

Rat

(m3 /m

41 0.22

47 0.26

68 0.37

ine) 

w Meter , V

w 

te 

min) 

Volt 

(V) 

25 217 

66 230 

74 227 

  5 

Velocity , Vol

224

 

Amp 

(A) 

- 

- 

- 

 16 

lt , Amp. , F

4 

Frequen

cy 

(Hz) 

46 

49 

49 

 (Micro

 2552 

 (PIC

Frequency 

Speed 

(rpm) 

- N

- N

- N

o Hydro Turb

O Mini Hydr

 Valve 

Load 

(kW) 

No Load 

No Load 

No Load 

bine 1 kW)

ro Turbine 1

 

Handwhee

l 

Adjust 

50 % 

60 % 

100 % 

 kW) 
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Pressur

e 

(kg/cm
2) 

Velocity 

(m /sec) 

Flow 

Rate 

(m3 /min) 

Volt 

(V) 

Amp 

(A) 

Frequen

cy 

(Hz) 

Speed 

(rpm) 

Load 

(W) 

Handwhe

el 

Adjust 

1.5 0.46 0.248 271 - 55 - 

Grinder 710 W 

 

Volt  

60 % 

1.1 0.69 0.337 280 - 59 - 

Grinder 710 W 

 

Volt  

100 % 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

.  

(Water Guid

F

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (Turb

e)  

Flow Meter , 

bine) 

Velocity , V
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Volt , Amp. , F

6 

 (Micro

 (

   6 

 (PI

Frequency 

( -

 Lo

o Hydro Turb

- .) 

 3 

ICO Mini H

 Valve 

 (Turbine) 

- .) 

 2.2  

 (Water Gui

  

ad  Grinde

 500 W  2

bine 1 kW) 

 

 2552 

Hydro Turbin

 

de)  

 1.7  

r   940

2  

 

ne 1 kW) 

 

 W 1  



Pre

(kg

 

 

 

 

essure 

g/cm2) 

Velo

(m /

2.6 0.

2.4 0.

2.5 0.

3.5 0.

4 0.

 (Turbine)

 2.2 

 

 

 

 

 

 

 

 (Turb

 

 

ocity 

/sec) 

Flow 

(m3 /m

16 0.0

19 0.1

34 0.1

40 0.2

65 0.3

) 

 

bine) 

Rate 

min) 

Volt 

(V) 

85 207 

05 244 

86 320 

16 130 

52 248 
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Amp 

(A) 

Freq

(

- 

- 

- 

1.1 

1.4 

( - .) 

 ( - .

7 

quency 

(Hz) 

Spe

(rp

44 -

51 1,0

68 1,3

70 -

52 1,2

.)  

eed 

m) 

L

(

- 

022 

355 

- 
Grind

261 
Grind

 (Turbine)

Load 

(W) 

- 

- 

- 

der  

 940 W 

der  

 940 W 

) 

Handwheel 

Adjust 

30 % 

40 % 

50 % 

70 % 

100 % 
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Pressure 

(kg/cm2) 

Velocity 

(m /sec) 

Flow Rate 

(m3 /min) 

Volt 

(V) 

Amp 

(A) 

Frequency 

(Hz) 

Speed 

(rpm) 

Load 

(W) 

Handwheel 

Adjust 

1 0.30 0.160 211 - 45.6 907 - 30 % 

3.5 0.58 0.313 240 1.3 51 1,237 
Grinder  

 940 W 
80 % 

2.2 0.91 0.497 190 1.9 57 1,154 
 

500 W  1  
100 % 

2.2 0.86 0.465 94 2.5 37 715 
 

500 W  2  
100 % 

   

 1.7  

            

 Micro Hydro Turbine  3 kW  1 kW 

 

 Spec.  

 2   

1.  

  (AC. 220 V.) 

          2.   

  Inverter 

 DC.  AC. 220 V.  
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Instructions” 
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 2

  

 2-1   

 

    2-1  

 

  

.   

 

 

 

  

 

  (intake) 

 

 (intake)  10.1 

 

.   (forebay tank) 

 

 

  

 10.2 

 

.  (forebay tank) 

 penstock 

.   

 

 

.  

 

( ) 

. 

  

     

. 

 

220 V 50 Hz 

             

110 V 60 Hz 

.  (100-500 ) 

.  

 

.  

 

 

. 
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  11 

   

 

 20   20 

 

 

.   hydraulic power 

 hydro power ( ) 

 

 

 (nozzle)  (case) 

 1500  

 

 

 

 

. 

 

  

 

    

 (Power) 

 (W)   

(kW)  1000   1  

  5  

  3  

 

  

  2-2 

 2-2 

  

 30 % 

 

  

 

   

(head)  

 net head 

 

 

 (Efficiency) 

 

 

 70%(  30 

%) 

 

  40%  50% 

  

3.0   

  

3.0 ×45% = 1.35  
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 1  

 (Power) 

 Head (Flow 

Rate)  

 = ( ) x (

 x 9.81 

(Power = Head(metres)×Flow(liters/sec) ×9.81) 

  Head 60   Flow  

rate  10  (l/s)

Power = 60×10×9.81 = 5886   5.9  

 

.  

  

 

  

  

 10 

%   

   13.4 

 

.   

 

   

 14 

 

 

.  

 

 

  

 

  

  13.1 

 2  (1) (net head) 

(2)  (3)

 1 

 

 : 

(Head  loss) 25 %  65% 

 

      80% 

(1)  Net Head 

 25 %   

Head loss  0.25 ×60 =15  

 Net Head  60-15=45  

(2)  

 65 %  

Mechanical Power ( )  

=  ×  

= 4414 × 0.65 

= 2870  

(3)       

 80 % 

 

  

Power ( ) 

=  ×  

= 2870 × 0.8 

= 2295   2.3  
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3.1 

(1)   
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3.2  

(1)  

   

 

(head)   

(2)  

  

(3)  

 

 

 

(4)   

 

 

 

(5)  

 

 

 

 

3.3  

(1)   

 

 (   

  

(2)  

 

(3)   

(4)
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9.  (Scale map) 

10.  

11.  
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13.  
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 4  

  

  

 

 

 

 1    

  

 

  –  

   

(head)  (flow) 

  

  

 40,000   

 

    

 

 2   

 

(1)    

(2)  

(3)

 

(4)

 

 3     

 (head) 

(flow)  

 

 

 4  . 

 1  

  1  

 

   

  

  

 5  . 

 

 6  

 

 1 

 7  

 

  

  

   

(1)  10 % 

   

(2)   10% - 25% 

  

(3)   25% 

  

 8 (head)  

(flow) 

 (head)

(flow)
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  (

)  45% 

 9  

  

 

  

   

 

 

  

 

 10  

 

(1) (Net head) 

 ? 

(2)  ? 

(3)  ? 

(4)  ? 

(5)

 

 11   

 ( ) 

  

 

  

(1)   

(2)  

(3)   

 12   (Scale map) 

 

 13  
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 ( ) 
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 5    

 

5.1 (option)  

 

2    

(1)  

  

 

(2)   1 

  

 

   

  

 

  

 

 

 

 

  

 

 

  

 

 

  

 

 

          

 

 

5.2 (Cost Breakdown) 

 – 

 

  1 

    

   

 40,000  

   

 

 - 

  

 

 

900   1,700   

 (part time)  

 

 

 

  

 

 

 ( 1 – 2 % ) 

 2 %
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5.3  

  

 

  

 

 

 

 (light packages) 

 

Light packages ( ) 

  

 

 

  15  

 

 

 

 

  

 

 

(1)  

 40,000  

 15   

1  600   

 

(2)  5   

 1    

0.000125 %  ( 40,000

)  

(3)

 

  100  

 500   

 5  

(4)

 

 

 

 

 

   10  

 

 

(1)  1  

(600 )  40,000  

(2)   

10,000  83.33   

   10  

  0.833  

(3)  1 

  

0.833  (  0.00833x600=5  

)  

(4)   

 1  
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   10 % 

 

 1 

  

 

5.4  

 

 

  

 

 

(1)

(

 ) 

(2)  1 (

 ) 

(3)  

 

(4)

 

(5)  

   

 

 

  

(1)

 

(2)  

 

(3)

 

(4)  

 

 (  13.1) 

    

 

 

    

 

 

5.5 

 

  

 

 

 

(1)  1  

 /  

(2)  

 

(3)   

 

 

 1  

 1  
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  1 : 50,000 

 

  

  

 

  

 1 

  

 

 6 

 

(1)  1 

  

 

  

 

(2)  

 

 

 

 

  

   

  

 

 

 

 

  

  

(1)   

 

(2)   

(3)   

(4)   

(workshop) 

 13 

  

 

 

  

   4.5   
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  60 

 

 2  

1)  

2)  

 

3)   15  

( ) 

 

 40,000  

  15   1  

 15/1000 W x 40,000 = 600  

 

  

  

  ( ) 

+  11W CFL 150 

 line 60 

Socket  20 

 1.5 mm² x 5m 115 

+  3A / 220V 20 

 PTC Thermistor 250 

 220V Isolation 35 

 75 x 50 x 25 . 15 

  665 

  

10%   1 

    

 600 x 0.01/12 = 5  

 500   

 60  

 

 1    

1  600  

 665  

 5  

 9

  2  

 2 x (600+665)=2,530  

  2 x (5+9)= 28  
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6.1  

 

  

 

(1)

  

 

(2)  

  ( ) 

 

(3)  

   

  

-
 

-  

  

  

  

 

(1)  

 

   

  

 

  

 

   

(intake)     

(2)   

   

   

 

 

 

 PVC 

 

 

   

  10 ,11  14 

 

 

6.2  

 6-1 

 

(contour line)  

 

 4 

 

  100  

 25   

 (  800 )  
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 6-1 

 (contour line) 

 

 10  

(contour line) 

 

:  5 

 

  

 

 

6.3  1 :   

 6-2 1  

 

 1   

  

 

(1)  

 

  2 

(2)  Head loss  

 

(3)  

  11 

 
 

6.4  2 :   

 6-3  

 

  

(Head loss)  

 

 

(1)  

 

(2)   

  14 
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6.5  3  

 
 6-4  3 

  

  

  

   

(1)  

(2)  

   

(3)

 

 10.2 

 

6.6  4:  
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 4  3 

  

 

  

(1)    
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 10.3  
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 7 

7.1 

 2   

 (Head) (Flow) 

(1)  (Head ) 

 

 

(2)  (Flow) 

 1 (l/s) 

 

 

(Head )   (Flow) 

  

  (Watt) 1000  = 1 

 

 9.81 m/s2 

  

 

Hydro Power (W) =Head(m)×Flow(l/s) × 9.81 

 

 

 

 70   5 

  

 :  = Head ×Flow × Gravity 

      = 70 ×5×9.81 

                   = 3433 W  3.4 kW 

   

 

  

(Head ) (Flow) 

 

7.2  

 

(Head )  (Flow) 

 

 

 

 

 (head) 

 (Water–filled tube) 

 (altimeter) 

  Abney  

  

(altimeter)  

  

4,000   

  

(Bucket) (Float) 

  

  salt 

gulp   

 

(altimeter) 

 

 

7.3  (Head) 

 7 – 1 
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 (   

)  20  

50 

 7 -1  

      

 

1 

(Water-filled 

plastic tube) 

 ( 700 

)  

 ( 3-6 

)  

 tape 

measure, wooden 

pegs,

  

2 

 

2 

( altimeter) 

 

 

/  

(4,000  

) 

 

+/-1m to +/-5m 

 (

 altimeters 
2   

 (

 1 ) 

 

Digital altimeter, 

wooden pegs, 

 

 

1 (

 2) 

3 Abney Level  

  

 (  2 

 

) 

 

Abney Level, long 

tape measure, two 

sticks(1.5m), pegs, 

 

 

2 

 

 (Water – filled Tube)  

  

 20  

 10  10  

 

 30  

 

 

 2  

 

 1 

 

 

 

 

 

 

 

 

 

 2 
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 3 

 

  (

  2   

 3   

   

 

 7-1  

 7-2   

 

(pressure gauge) 

  

  (pressure 

gauge)  (calibrated)  

 

 (altimeter) 

 

 
 7-3  (altimeter) 

  

(altimeter)  

  

 

  

   2 

 

 ( ) 

 

 altimeter 2  

  

 

  

  

 (altimeter)  

  

 altimeter 

  2  

 

 altimeter   +/- 

5   altimeter  

 +/- 1  
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 Abney( )

 Abney (  clinometers) 

  

 +/-5% 

 

 

Abney 

 1  2  1.5  1.6  

( ) 

 2  30 

 intake 

  

 

 2 

(  d)  Abney 

 

 3  2 

 

 

 4 

( intake)

 5 

  sine 

 

 
 7-4  2  

Abney

 7-2  (50 / ) 

    

 

  

 

1 

 10-20 

 

 

 /  

 10  =  

 

 

 

 

2 

2  

 

smooth 

parallelsided 

channels 

 30   

( ), , 

 

 

2 

3 Salt Gulp 

Analysis 

 

(7,000).  /

  

(±5%) 
 

 

1  Conductivity 

metre, 

Salt weighed 

into 

, bucket, 

 

1   
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 7-5   Abney

 

 7-3  Abney 

 

(intake)  

 

 
7.4 

 

  

  

 

 

  

 

  3  

 (

 50 )  7-7

 

 

( Bucket )

(

 10 / )  

  15 

(3 )

 

 1  (

)    

1  

 

 

 
 7-6 

  2    

 

 

 

 

 3  

 

   

3   5  

 

 

 

1

20  
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 4 

  

 15  8 

  15/8  1.87 

 

(1)  

(2)

   

 
(3)  

 
 

(Float)

  

  

  2 

(1)

 

(2)  

 2  

 

 1  (Cross-Section-

Area :CSA) 

 

 

   

 

 

 7-5 

 

 m2 

(  10 )   

3  

 

 
 7-7  

 (Cross-Section Area)

 2  

 (L) 10  

 

 

 ( )
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 2  3  

  

    

 3  

 

 

   

 Velocity 

Correction Factor 

 

 

 

 

Velocity 

correction 

factor 
 

 

0.85  

  0.75  

 0.65  

 0.45  

  0.25  

 

 

: Q =    

(m3/s)

Aave =    

 (m2)

Vsurface=   

(m/s)

 1000  

 (Float)  

 correction factor  

   

 

 (Float)  7-8    

 

 

1)  25  

 40  

 

2)   20  

 ) 30 ) 40 ) 24 

  

 : 

(1)    

= 0.25×0.4 

= 0.1 

(2)   

= (36+40+44)/3

= 40  

 

= 20 / 40  

= 0.5  

(3) Correction Factor  

= 0.85

(4) =  × ×Correction 

Factor 

= 0.1×0.5×0.85 

= 0.0425×1000 

= 42.5  

 

Q = Aave x Vsurfacex Correction  Factor 
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 7-8 (Float) 

 

 salt Galp method  

 

  

  

 

 (portable 

digital conductivity meter)  

 digital conductivity meter 

  

Spread sheet 

 

     5% 

  

(conductivity) 

 

 

 
 7-9  

 

 7-10  salt Galp method 

 1   

   

  L 

 

 L 

 

 L 
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 2   

conductivity  

 

   back-ground conductivity 

 5  

 2  3   

 15  

 2   black ground 

  

 5   

 black-ground 

 10  15   

 

  

  ( s)

 (bhms-1×10-6) 

 4  

  

 

 

  2  black 

ground 

  

 

 

 5  

 

 Spread sheet 

 

 

 6 

 
Q  =  ( ) 

M   =  ( ) 
K-1 = conversion factor (ohm-1/mg l-1) 

A  =  (S x 10-6 x  ohm-1) 
 

 convertion factor 
 convertion factor 

 ohm-1/mg-1  22 

  k-1=2.04  
        

(  x 103)  

 

 

 

 

 

 

 

 

 

 

 

 

Q = M x K-1 / A 
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8.1  Power Pack’ 

 Power Pack 

  

  

 

 “  

Power Pack – Design and Manufacture” 

8.2 

 Power Pack The Peltric Set  

   

 

 The paltric set  

FDTA  

 power pack  

Kathmandu Metal   

 8-1 

 pelton 

 

  

 100  

  500 

 
 8-1 The peltric set  

 

 DC  

  FDTA (Fundacion Desarollo 

de Technologias Appropriadas)  

   

pelton   12 

  

 

  

   

 8-2  

 

  

   

 

   

no frequency regulation 

  

 
 8-2  

 

 power pack 

 

 

 Pelton 
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  peltric set  3 

 8-1 

 

 

 

 

 

 8-1    3  

 

    

 

 

 

 

Peltric Set AC 50-500W 1-300    

Colombian 

Alternator System 

DC 50-500W 1-2    

Pico Power Pack AC 500-5000W 1-300    

 

  power 

pack  8-4 

 

 

 1     

peltric set  

 

 

  

   

  

 

  

 

 8-4  Pack 

AC  

 8 -3   
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 8- 2    

 

 

  

  5 kw 

  

 

Pelton 

 

 

  

Cross Flow 

(Michel-Banki)  

/  

Pelton  

Turgo 

 

  

 

Propeller  /   

Pelton  

Pump-as- 

Turbine  

 

Pelton  

Francis  -         

 5 kw 

 

 laden water 

8.3  

 

  

 

 8-2  

 Power Pack  pelton 

  

 pelton   

 Pelton 

  20  

  

 pelton   

 

 

 
 8-5  pelton p.c.d 180 mm ( ) 

  

 Pelton  1  

 

(buckets) (buckets) 

 

  1500  

 (buckets)  

 2  
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(buckets) 

 pelton 

 Pelton  

Pitch circle diameter(p.c.d)  2 

 

  

 200  p.c.d 

  (buckets) 

   

  

 

  

 
 8-2   p.c.d 

 
 8-7 Pelton 

 3  
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9.1   

  

     

 50  

  

 (120 V 

 220 V AC ) 

 

(1)  

   

(   !) 

(2)   (  9.3) 

(3)  

(4)   

(5)     

 

( load limiter) 

 

9.2  

 

   

 

 

 

9.3  

 

 RCD 

(Residual Current Device) 

(Breaker)

 

 (

) 

  

 

  line(L)  neutral(N) 

 RCD  30  

 

 
 9-1 RCD 3  

 

  RCD 

 

 

  

 ( ) 

  1   

RCD  30  
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 (

 )    

 3   

 

 1  

 (copper-coated)  1-2 

   

  

  SWG 10 mm2 

 

  2   

 1-2 

 2   

 9- 2  (copper- coated)  1-2 

 

 

 2 

 SWG 10  

 1  

   

  

 

 3  500 .x 

500 .  1-2  

 

 
 9-3 

 

 ( ) 

9.4  

 
 9-4   3 ( 75 kw) 2 

 ( ) 

 

 ( AC) 
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 (DC)  19 

 

 

 AC 

 ( ) 

 

   

 

  9-1 

 

(1)

 

 

 

(2)

 15%  

 

  13 

 

9.5   3 

 3 

  

  

 3  

  9-6 

 C-2C  

2  2   

3  

 

  

 

 9.8

 
 9-5 

 

 

 
 9-6  3 
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 9-7  

 9-1  
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9.6 

 

 

 9-2  

   

 

  

 

 

 

  

 

 

 

 

 

   

 

 

 

  

 

 

 IGC(induction Generator 

Controller)  

   

  1000  

 600   IGC 

  400 

 IGC 

 

 IGC 

 

  1000 

 1000   

IGC  

  15.3 

 
 9-8 

 

  

         

 

Convection heaters 

 

   

(cooking ring)  9-9 

 

  9-9 
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 convection heater 

 

  

 

 

 

 

 

 

 

 
 9-9  

(cooking ring) 

 

   

 

(cooking ring)

  2 

  

 

  ¼ 

  3.0 

 8   1.5  

  4    

9-9 

  V/2 ×I/2 =P/47 = 375  

 

   8 x 375    3.0  

  (cooking ring) 

 

 
 9-10  (cooking 

ring)  4  

  IGC 

 

  

  

  

 

 

 

  IGC 

 

  

IGC  
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(   ) 

 

 

  

 300 VAC  

 

 

9.7  

  2  

 

 

  

   1    

  

 

 

 

 

 

  

 

9.8   

   9-7 

  

 

  

(1)  

 3  

 

  

 

 

 

 9-3  

 
 

 (Vgen) 

  

 

 9-3 

 

 

 

  power factor(PF)  

 +/- 6 % 

  4  3  

 245  9-3 

  245 

(  -6%)  275 (

 + 6%) 
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 9-2   

 6%   

   230   

 3  

 6 %  245  

(star) 

 (delta)  2 

( Nameplate)   

 (star)  220 

 

     380-415  star /380-240  delta 

  220-240  star / 127-139  delta 

  3   660-720 

star/380-415 delta 

 220-240   

 

 
 9-11  2 

(star)  delta 

(2)   

 (50   60 ) 

  

 

 10 % 

 

(Poles) 

 9-4  

 
(3) IP Number  IP55  IP 

number 

 IP55 

 

(4)   

 B  F  

F   F 

 4   B 

(5)    

(Pmax )

 50 % ( ) 

 Pmax  (Vgen )

 

Iop=1.1×Pmax/Vgen 

  Iop =  

 Vgen=  

 

Iline> Iop 

 

  2  

  

1500   220  

 220 +6%  233   Iop      

 Iop=1.1×1500/233= 7.1  

 2.2  2  

 240  (  9-3) 

 7.6  
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 9-12  

 

(Trip)

  

 2-4   4-6  6-10 

 10-16   16-20  20-24 

  

 2.2  

 10-16  

 Miniture Circuit 

Breaker (MCB) 

 

 
 9-13 Miniture Circuit Breaker (MCB) 

 

 MCB  

40 %  

 

 PVC   BS 6004 ,BS6231 

 BS6346

 9-5 

 
  

 (C-2C)

 3 

 1  

 

 1   

 9-3  

 
        = 3.1416 

    F  =  

     k 

  +/- 6 

%  (  9-3 ) :k,

 9-6
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 9-6  k 

 
(C )

 5   2C (2×  

C)  5  

 

 

 380  (VAC)  

220  

 

 

  9.9 

 IGC 

  Pmax 

IGC  

 

 

(1)    

 

 IGC  (  16) 

(2)  

 

  

  

 

(3)  

  

  

 MCB  

 

 

9.9   

  

 9.8   

220   

a) 380-415 V star/ 220-240 V delta 

b) 220-240V star/127-139 V delta 

 a) 

  delta   b) 

 star  9-14  3  RCD 

 

 
 9-14 

 (star) (delta) 

 

 3 

(delta)  (star) 

 (star)

 

(N)  2  labeled live (L) 
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 2C  L  2C 

 

 
 9-15     

 9-7

 9-7  

 
 

 RCD 

 

  

(Trip)  

 

 

 RCD 3  (2C,L,N)

 9-7 

  

 C=52  2C = 104 

  5  15 

 30   C   

55  2C  100  

 9-16 

 1  2  

   RCD 

 (Trip)  

 
 9-16  C=52 

 

 

 C  2C  

 

  

 C  2C  2 

  2  
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 IGC 

IGC 

 

 IGC  

 
 9-17  IGC  

(Trip)  IGC 

 

 

 IGC  

(1)IGC 

 

(2)  

(3)

(heat sinks)  

IGC  IGC 

 

(  9-18) 

(4)  

(5)

 IGC  

 “ ”   

   ICG 

 

 

 
 9-18 
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 10  

 

10.1 ( Intake)  

(Intake)  

  

 

 (Intake)  

(Intake)   

 

10-1  

 8;i

 

  

 

 

 

 
 10-1  (Intake)  

 

(Intake)   

 

  

 

 

 
 10-2 (Intake) 

 

 

 19  10.3 

  

  2  3 

  50  100 

 

 10-3  

 
 10-4 ( ) 
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 10-5   a)  

(Intake)  b)  

 

     

 2  

(1) (Intake)  

 

(2) (  11) 

 

  

 

  

 

 

 

 

(

) 

 

  

 

  

 

 

 

10.2  

 
 10-6  

  ( ) 

 

  

 

   

 

 

 

 

 

(1)

   

(2)
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(4)
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10.3  

 

  

  

 

Q  =  VA

Q  =  (m3/s)

      (  1000   

) 

V =  ( ) 

A  =  

 

(1)  (V) 

 

 

 

 10-1 

 (  0.3 ) 

 

 

 0.4 m/s 

 0.6 m/s 

/  1.5 m/s 

 10-1 

 

 0.3  

 

 

 

 10-2   0.3 

  

 

   0.07

 

 

 

(2)   

 

  

  30 

%  
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   100  

 200   

   2  

 10-2 

  

 

 

10 l/s   /  

 H 13 cm 15 cm 15 cm 

 59 cm 44 cm 29cm 

 6 cm 13 cm 29 cm 

 (

100m )

1.6 m 1.3 m 1.4 m 

20 l/s    

 H 19 cm 22 cm 21 cm 

 84 cm 62 cm 42 cm 

 9 cm 18 cm 42 cm 

 (

100m ) 

1.0 m 0.8 m 0.9 m 

30 l/s    

 H 23 cm 27 cm 25 cm 

 103 cm 75 cm 51cm 

 11 cm 22 cm 51 cm 

 (

100m ) 

0.8 m 0.6 m 0.7 m 

 

 

 

 5%  100  (0.5 

  10 ) 

  10 % -20%

 

  

   

  

 

  

 

 

 

 

 

 

 

 

 (  10-6  10-9) 

 
 10-7  

   

  (  10-7)  (  10-8) 
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 10-9  10-10 

  

 

 

 

  

   

 

 
 10-11  

  

  11 

 

10.3  

 
 10-12 

 

 

 

   

(1)   

(2)   
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(3)   

(4)  

 

 

  

 

 
 10-13 

 

 

 

4  

 1  

 

 75  

 

 = 4 ×75 =300 mm 

 = 75 mm 

 

  = 300+75+75=450 mm 

 

 

 

  

  

 

  

  (  10-

13)

 

 

 

   

  (  10-

15) 

 10-13 

 

 

 

 

 

 

 

  

  

 

 

 

 10-14 

 

 

 

1  

0.5
  

100 . 
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 10-14  

 

 
 10-15   

 10-16  

  

  

 

 

10.4  

 
 10-17 

 

 

  

  

 

  

 

(1)   1  

 

(2)  
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 7   
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 2  

 

(   10 ) 

 5  

 5  3

 

 2   

-   =  2  

-          = 5   

-           =  5   

-   =  5-2   

                                                   =   3   

 3  

 

  

5   =  5 x 60 x 60 

 =  18,000  

 =  18,000 ×3  

              = 54,000 54  

 ( 1   = 1,000 ) 

 54 

  

 

 1.5  

 1.5   6 

  6   1.5 ×6×6 = 54   

 

 1   

 2  

  36 

   

 1.5  x 6  x 4  
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11  

(The Penstock) 

11.1  

11.2  

11.3  

11.4  

 

11.1  

  

 

  

  

  

  

-     

 

 

11.2  

 

 

  3 

 

(1)  

(2)  – 

 

(3)   -   

(net head) 

    

 

 

 

 

 
 11-1  

   

 

   

  

  

 

 

    

   11-1 

   Safety 

factor  1.5  2.5    

 (

 (firmly anchored) 
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   “Frictional 

loss”     

Frictional loss 

(meter of head loss)  

   

Frictional loss  

  Frictional loss 

  

  Frictional loss 

  

  Frictional loss 

 30  

 

 

    

  Pico Power Pack 

 

[  (forebay) 

]  

11-1 

 

 frictional loss   15%-

20% frictional loss   head losses 

100   (

/100 )    frictional loss   

(site)  

 25 %  (total head)  head 

loss  20%   net  head  80%  

gross (total) head 

 

Net head (available to turbine) 

= GROSS head (total head)- head loss due to friction 

 

 head loss  

20%    gross head 

 

 10% frictional loss  

 site 

  fore bay  

  30% 

 

 :  

a)  

head loss  20% 

 : 

 6  

gross head  70  

 300  

: 

head loss  20% 

 70  = 70 x 0.20 = 14  

 

 100 

  

 300   

 300/100 = 3 
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 6   

 head loss: 

300   50 . = 3 x 17.07 = 

51.21  

300   63 . = 3 x 5.48 = 16.44 

 

300   75 . = 3 x 2.36 = 7.08 

 

 63 mm ( 2.5”) 

 head losses  14  

b)  HPDE(High Density Polyethylene) 

 100 mm  50 mm 

 

: 

 80   50 .(

) 

=  0.8 x 17.07 = 13.6  

 220  100 .(

)    

= 2.2 x 0.58 = 1.28  

Total head loss = 13.6 +1.28 

= 14.9 

 

 

 s  

 HPDE 

(High Density Polyethylene)  

  

  75 . (3”) 

 

 ( nominal bore)  

  50 . 63 . 75 . 

90 . 100 .  110 .  

PVC (Polyvinyl-chloride)   PVC 

  

  PVC  

   PVC  

(fore bay)(

 flushing pipe overflow ) 

  

   3  

 11-2  

 

11.3  
 

 
 11-2 ,  

 

 

 

“ ”  

   “butterfly” 

 “globe”  

 (Grease) 

  

 

    PTFE 
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   11-2  

   11-

10 
 

 11-1 Head Loss  100 .    
Flow ( l/s ) Flow ( l/s ) Internal Pipe Diameter (Nominal Bore) 

50mm (2”) 63mm (2.5”) 75mm (3”) 88mm (3.5”) 100mm (4”) 

2.0 2.28m 0.75m 0.33m 0.15m 0.08m 

4.0 8.03m 2.62m 1.13m 0.52m 0.28m 

6.0 17.07m 5.48m 2.36m 1.09m 0.58m 

8.0 29.09m 9.31m 3.97m 1.83m 0.98m 

10.0 44.19m 14.05m 5.98m 2.73m 1.48m 

12.0 61.9m 19.69 8.38m 3.82m 2.05m 

 11-2 

      

HDPE  75 . 

 

 

  

 head loss  

PVC  6  

 

PVC 

  

 head loss  

Steel 

  

 

 

pico hydro 

 

 

 

 11.4  

 1  

 
 11.3  

 

  

 

 

 2  

 
 11-4 
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   HDPE  

 PVC  

 
 11-5  

 

 75 . 

  

 

 
 11-6 

 

 

   

 

 3  

 HPDE 

 

  

 
 11-7  

 

 
 11-8   

 

 

 
 11-9 
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(O-Ring) 

 

    

  

  

Teflon   non-

stick   Teflon bag  

   220 

  HDPE   

 (Thermo choc) 

 

 

   

 

 

 4  

 

 
 11-10  flanges 

 

 

   

  

 

  11-10   HDPE 
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 12.  

 

12.1  

12.2  

12.3  
 

12.1  

 
 12-1  

 

  

  15   

 

 

 

 

 

 

  

(1)

  

 

  

   

(2)  

 

 12-2  

   

 :  

(2.1)

 

(2.2)

 

(2.3)

 

     

    

  

 
 12-2  

 

: 

  2 .

 

 mounting control 



300

box    

 

: 

(1)   

(2)   

(3)  

 (

) 

(4)   1   

10   

 :  

(1)  

 

(2)  

 

(3)   

(Tailrace) : 

(1)  Tailrace 

 100 . 

(2)   1 

 

 

 
 12-3 , 

 
 12-4 

 

: 

(1)  

 

(2)  

  

 

(3)  

 

(4)  

 

 
 12-5  

12.2  

 
 12-6  
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 13  

13.1  

13.2  

13.3   

13.4  

13.5  

13.6  

13.7   

 

  

 (electrical load)  

(mechanical load)

13.1  (electrical load) 

 

 

   2   

 

 13.2 

  

(1)   

(2)   

(3)   

(4)   

  

(1)  

(2)  

(3)  

(4)  (    

  ) 

 

 

   

  3  

 (Incandescent 

lighting) 

 

 
 13-1  

  

  

 8%  12% 

   

  

 

  

  

 

 (Tubular Fluorescent 

Lighting) 
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 13-2  

   ( ) 

   

  

 (Compact 

Fluorescent  Lamps (CFL’s)-) 

 

  

 

  

 

 bayonet (BS)  Edison screw (ES) 

 

 

 

 

 

  

 5  10 

  

 

 

 

 (  

CFL’s  ) 

 (50  60 Hz) 

 (110 V 120V 220V ) 

 

   

 

 CFL’s 

  

  

 

  (Power Factor 

Correction)  

 “ ” 

 20    

 1 

  

 

 0.5  

 (50+) :  

(1)

 

(2)
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  ( F) 

  

 (Metalish polypropylean) 

 4 F 

 

  

  

 

 
 13-3   

 

 

  

 

100 

 2.5 kW 

 20 W  

( )  0.5   

220V  50 Hz 

1)  

 

 1  

2)  

 4    20 W 

  
 

1)

  ? 

 

 

 

C =  ( ) 

I =  (Amps) 

cos  =  

V =  (Volts) 

f =    (Hertz) 

 

  2  ( F)

 

 ( ) 

 

2)  4 

4 x 2.27 = 9.08 F   4 F 
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 1   

   

 :  

 

 

 (   ) 

 

 

 

 

 (  220 V) 

  

 

   

  415V 

 220V 

 13-1 

 13-1 : 
   

 

Incandescent 

lamps 

 

   

 

  1  

   

 

 (750-10000 ) 

 

( ) 

Fluorescent 

Tubes 

(ordinary type) 

 

 

 

  

 

 (5000-8000 ) 

   (  ) 

 

 

 

 

 

-  

 Compact 

Fluorescent 

Lamps (CFL’s) 

 

 

 (Socket)  

 

 (8000-10000 ) 

 

 

 

 ( ) 

 

-  

*     CFL 

 ( )   
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 13-4   
 

  

(DC)  

 (AC)     

   (lead-acid) 

 (Ni - Cad) 

 12 V 

  

 

   

 

 

 (deep-cycle battery) 

 

 

   

  

 

 

 

 

 

(1)

  

 

(2)

 

(3)

  

(4)

 

(5)  

 

 

 

 

20%   

( ) 

  

 80%  
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 (

 1 )  

 200  

 50 %   

 

20%  

  1000-2000 

 80%  

 

  

 

 

 

 

60   1  

 60  20   3  

 -  

 -  

   12V 60 AH 

  40W   12V DC 

 20% 

 : 

 

= 12 x 60 = 720 -  

  

=720 x 20% = 144 -  

 TV  (40W TV) 

= 144 / 40 = 3  30  

 

 

 

  

 

  

 
 13-5 

 2x8W   
 

 

 

  

(1)

 

 

 

(2)  

(3)

 

(4)  DC 

 

 

 

13.2  
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(1)  

 

(2)

  

 

  

 

 

(1)

 

(2)

  

 

(3) MCB   

 

 

  
 

13.3  

 

(1)  

(2)  

(3)  

(4)

 

 

 

 

 

 

 

 

 = 

 10%   

 

 2.5 

KW  : 10%  2500 W = 250W 

 

  

   

 

 200 W 

 

 

 

 13-2  

  

 

    

 /
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  ( )  

 

 

 

  20 % 

  20% 

 

(1)  

(2)  ( ) 

(3)  

 

 

 

  

  

 

  

 

13.4  

  

  

 

      

 

 

  

 

 

  

 

 

 

  

 12-2  

  

   

 

 

 

  

 

 

 

 

 (50% )  (90% ) 

 

 

  (

) 
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  10% 

  

  90 % 

 

 

 13.2 

 : 

 3.5 kW  

 90 %  

           90 %  3.5 kW = 3.5*0.9 = 3.15 kW 

            = 3.15 kW 

 13-8   

 (

)  

 

 

 

 

13-5  

 

    

 

 

(1)

 

(2)

  

(3)

 

 (   ) 

   (V) 

 (V)  

  

  

(V) 

  (V) 

 

 

13-6 

 
 13-6   

(V)   

Z, A, B     

SPZ, SPA SPB   (V) 

 (   Z 

 SPZ )  

  (V) 
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  (V) 

 (V)

 

  

 

(1)  

(2)

 

(3)  

(4)  

(5)  

(6)  

(7)

 

 

 

 

  

 

 1000 rpm ( )  

1500 rpm  3000 rpm  

 50   

   

 500  600 rpm 

  

  =   rpm /  rpm 

 

  

  

 

 

 10 % 

 

 

 

 

    

  

 

   

 

  

 (  4  2, 6  8 ) 

  4 

 13-3 

 

 

 

 

( )  ( ) 

2 >80 . 3000 

4 25-80 1500 

6 < 25 1000 

  19
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  (

)   

  

 13-4 

 

 (kW)   (mm) 

4  6  

D80 0.37 / 0.55 / 0.75 71 71 

D90S&L 0.75 / 1.10 / 1.50 71 71 

D100L 1.50 / 2.20 / 3.00 71 71 

D112M 2.20 / 4.00 90 71 

D132S 3.00 / 5.50 90 85 

D132M 4.00 / 5.50 / 7.50 112 95 

  

 (  SPZ SPA  Z A) 

  

 

  

 

V 

 13-5  13-6 

  

 13-5   

Z  (kW) 

 (  .) 

 

(rpm) 

71 80 85 90 95 100 106 

1000 0.7 0.8 0.9 1.0 1.1 1.2 1.3 

1500 0.9 1.1 1.3 1.4 1.5 1.7 1.8 

3000 1.5 1.9 2.1 2.3 2.5 2.8 3.0 

 

 

 

 

A  (kW) 

 

(  .) 

B 

 

(rpm) 

90 100 112 125 132 140 140 

1000 1.1 1.4 1.8 2.1 2.3 2.6 2.9 

1500 1.5 1.9 2.4 2.9 3.2 3.5 3.9 

3000 2.3 3.0 3.8 4.6 5.0 5.5 5.3 

 

 13-6 

 

SPZ  (kW) 

 (  .) 

 

(rpm) 

71 75 85 95 112 125 140 

1000 0.8 0.9 1.2 1.4 1.9 2.2 1.7 

1500 1.1 1.3 1.6 2.0 2.7 3.2 3.7 

3000 1.8 2.1 2.8 3.5 4.7 5.5 6.4 

 

SPA  (kW) 

 

(  .) 

 

SPB 

 

(rpm) 

90 100 112 125 132 140 140 

1000 1.4 1.8 2.3 2.9 3.2 3.5 4.1 

1500 1.9 2.5 3.2 4.0 4.5 5.0 5.5 

3000 2.9 4.0 4.7 6.7 7.4 8.2 8.5 
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(1)

 

(2)   

 (  

) 

 

(3)  

  

 

(4)  (Coupling)

 

 

(5)

 

13.6  

 1

 

 =  rpm/  rpm 

 2  

 “ ” (  

13-5   13-6) 

 

 (

 13-4 

) 

 1.1  10 

 

  19

 3  

 

  ±10% 

 

 

 

 4 

 (  1 3 -7 )  

 

 

 :

L =  . 

C=   .

D =   

. 

d =   

. 

  

 

 = A+   

 

 

 

  
 13-7  
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1)

 ? 

                             = 3.6 kW

  = 1500 rpm

      = 550  rpm 

= 800  . 

             =10   

 1  

= /

 

  = 1500/550 

= 2.73:1 

 2  

 =  + 10%  

  = 3.6 kW + 0.36 kW 

  = 4.0 kW 

 3  

 13-5 

 13-6 

 

 

 SPA 

 125 .   4.0 kW (  1500 

rpm) 

 4 

 

 :  2.73 

  125 . 

 = 125 × 2.73 = 340 . 

 315 . 

 315/125  = 2.52  

 1500/2.52 = 595 rpm

 

 5  

 800 .  

 

 

L = 2*800+(315-125)2/4*800+1.57(315+125) 

L = 2302  2300 . 

 2300 . 

 = A+  

 

 

 

 

 = 799 .(A=402.3 ,B 

4512.5) 

 

 

 13-7  SPA  

2300 .   

1)  : 

 25 .  

2)  40 . 

 

 : 

(1)

 2 kW 
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 =  

1500 rpm =  2000 rpm  3 

 

(2)  SPZ  1500 . 

 1 kW   

 600 . 

 

13.7  

 

 

  

(Bearing)   

 (

) 

 

  (spring balance) 

 19  

 13-7  (  13-7) 

 

 ( .)  

Z 

SPA 

A 

SPA 

B 

SPB 

410-530 20   5 

530-840 20 25 30 10 

850-1160 20 25 30 15 

1170-1500 20 25 30 20 

1510-1830 20 25 30 25 

1840-2170 20 25 30 30 

2180-2830 20 25 30 40 

2840-3500 20 25 30 50 

3520-4160 20 25 30 60 

4170-5140 20 25 30 70 

520-6150  25 30 65 

 

 

 

 13-8 

 

  

(rpm) 

      

h.p.                      kW 

    

200 . 600 3 2.2 

225 550 4 3.0 

280 550 6 4.2 

 dia 450 .  1100 4-5 3.0-3.6 

    

 dia 200 

. 

2800 1 0.75 

 dia 300 

. 

- 1 0.75 

 (

 600 .)  

3000 1 0.75 

 

(  160 .)  

500-2000 0.5 0.375 
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 14  

14.1  

14.2  

14.3  

14.4 

 

14.5  

14.6  

14.7  

14.8 

14.9  

 

 14-1 
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 AC   

 

AC   19

 Mini-Grid 

(  ESMAP  007)  
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 1 
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 5 
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 6 
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 11 

  

  

 12 

  

 

 : GPS (Global Positioning Systems) 

 

3-4   

 

14.3  

  

 A:  

 

 

  6  

 

 

B   ; 

 

 
 14-2  

 

 

  

 

  

 

 MCB’s  (  6) 

  

C :   

 

 
 14-3  

  

 

14.4  

 

  

 

 

  



321

(1)  : 

 

 

 

(2)  : 

 

 

 (  

) 

(3)  : 

 

  

  

  

 

(4)  : 

  

   cross-linked polyethylene 

  

   

(5)   : 

  

 

  

 

   

 

  

 

 3, 7 ,16, 

24 ,30, 32  50  

   

   7 ,16   7 

   16  

  SWG 

( )   AWG ( ) 

  (CSA) 

  Hand 

drawn copper( )   annealed ( )  

 60 %   

 annealed 

  

 

  

   

 

  

 

  

  

  PVC 

 XLPE (Cross-linked Polyethylene) 

 

  PVC 

 PVC 

 

   PVC 



322

 

  

 

 

 

 

(1)  ACSR  

 ACSR (

)  

  

 CSA  

 

(2) Aerial Bundle Conductor : ABC 

 

(3)   

  

 

14.5  

 
 

 

(1)  : 

 

(2)  : 

 

(3)  : 

  

 

(4)  :   

 

 

 

 

  

  

 40   

 12  

 

  

  

  

creosote  

 

 

 4-5 

 

  

 Mini-Grid 
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 1.5 

.   

 

 

 (

 16)  

  

 

14.6  

  

 

  25  40   

 14-4  

( guy)  

  

 

 

 3.0   5.5 

 5.8   

  25   40  

 5  

 14-1 

  5 

 

 

 14-1  

 3.0 . 5.0 . 5.8 . 

 100 . 125 . 125 . 

 1.0 . 1.5 . 1.5 . 

 40 . 35 . 35 . 

 

 

 

 
 14-5 ( guy) 

 

 

 : 

 

  

 80 . 

  

250 . 

 

 

  ASCR 

 14-2  
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 14-2  ACSR 

 ( .) 20 25 30 35 40 

( .) 

 ( .) 

20 

 

70 

30 

 

100 

45 

 

150 

 

50 

 

200 

75 

 

250 

 

 

 

 14-6 

 

 

  

  

 

 

 

 
 14-6 

  return 

wave  

 Mini-Grid  

 

 crimp twisting stranded 

cables  (  14-7) 

 Crimp  compressible 

metal tube (or splice) 

 ( )  

  

 

 

   6 2 

 
 

 
 14-7  

 

 

    

      

  

 

  

  

   

 

 

  bimetallic connectors  

Electrolytic attack  

  

 

14-8 
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 soldering iron 

 

 
 14-8 

 

 

 

  

 

 

  

 

  tap splice 

 14-9 

  0.5 2  6 2  

 

  

 

 
 14-9  14-10 : 

 

14.7  

 

  

 16.3 

 

 

 

 (

) a Motor Protection Switch : MCB 

 

 

 (  14.8)   MCB 

   MCB 

 

 

 

  1 : 

 

 

 2: 

 (guy wire) (  

 14-5 ) 

 3 

 

 4 

 

 5   

 (guy wire)

 6 
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 7 

  

 8  

(guy wire) 

 

 9 

 10  

  

 

 

14.8 

   

  

 

 

  

 

 14-3 

 

CSA   

 (Amp) 

1.0 2 17A 

1.5 2 22 A 

2.5 2 30 A 

4.0 2 40 A 

6.0 2 51 A 

 

 

 

 

 

   

 

  

Volt (drop) = Current x Resistance (of cable) 

 

(volt drop) 

 

(  )  

 6%  volt drop the consumer voltage 

would be : 220 – (0.06 x 220) = 206.8 V 

 207 V 

 220V  

 

 

 6 %(-6%)  

  

 :  % (Volt drop)

  = 220       Volts 

 = 0.0061 Ohms 

per metre

 = 150       meters 

  = 300       metres 

  = 5          Amps 

Volt drop = Current x Total resistance of cable 

= 5 x (0.0061 x 300)  = 9.15 Volts 

% volt drop 

= 9.15/220 x 100  = 4.1% 
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: 

 

 

 (  national voltage + 6%) 

 

   +6% 

 nominal value at the generator and -6 % 

 volt drop across

 

 

  

 

 

 14-4 

Cable 

type

CSA strand 

mm2 

CSAcable 

mm2 

Ohms / 

1km 

Cost: 

US$/m 

Insulated Copper 

3.20 0.6567 1.9701 8.63 0.09 

7.22 0.397 2.779 6.12 0.15 

7.20 0.6567 4.5969 3.70 0.19 

7.18 1.1675 8.1725 2.08 0.33 

7.16 2.0755 14.528 1.17 0.69 

Aluminium (ACSR) CSA in mm2 copper equivalent 

Squirrel - 13 1.31 0.16 

Gopher - 16 1.06 0.20 

Weasel - 20 0.85 0.24 

Rabbit - 30 0.57 0.37 

Dog - 55 0.31 0.67 

Add US $0.11 per metre to ASCR for average cost of D 

irons and insulators (not required for insulated cable) 

 1 : 

 

  

   

 

 

 
 14-11  

 14-11 

 B  D  E 

 A    C 

 

 B D  E   

 

 

(1)  (B, D  E) 

 1 kW  

(2)   220V   

(3)  1 (

 19)  

A - B

 (I)  A-B (  I=P/V) 

1000 W/220 V = 4.545  

1)   7, 16 

. (  14-4)  
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 2 x 200

 = 400  (

) = 0.0012 

 =  x 

  = 400 x 0.0012 = 0.48  

 = 400 x 0.69 = US $276 

 = I x R = 0.48 x 4.545 = 2.18 V 

%  = (2.18/220)*100 = 1%. 

 12%   

(   326 ) 

  

2)  7,22 

 (  14-4) 

 = 400 x 0.0061 = 2.44 

 

 = 400 x 0.15 = US $60 

 = 2.44 x 4.545 = 11.08 V 

 5%   

 

A - C    C 

 2    C - D 

 C - E   A - C 

 C - D  C - E 

  12% 

1)  7,22  

 = 900 x 0.0061 = 5.49 

 = 900 x 0.15 = US $135 

 = Load Connected / Nominal 

Voltage  = 2000 / 220 = 9.09 A 

 = 5.49 x 9.09 = 50 V 

 = 22.7% 

 

2)  ACSR Squirrel (  

14-4) 

= 900 x 0.0013 = 1.17 

 

 = 900 x 0.16 = US $144 

 = Load Connected / Nominal 

Voltage  = 2000 / 220 = 9.09 A 

 = 1.17 x 9.09 = 10.63 V 

 = (17.2/220)*100 = 

4.8 % must be added to voltage drop C-D and C-E 

C - D  7,20  

(  14-4) 

= 800 x 0.0037 = 2.96 

 

 = 800 x 0.19 = US $152 

 = Load Connected / Nominal 

Voltage  = 1000 / 220 = 4.54 A 

 = 2.96 x 4.545 = 13.45 V 

 = (13.45/220)*100 = 

6.1 % 

 A-D = 4.8 + 6.1 = 10.9 % 

C-E   A-B ( 1 Kw 

 200 ) 

 = 5%

 = US $60 

 A-E = 5.0 + 6.1 = 11.1% 

  

 1)  7,16  = 

(200 +200 + 45+400)*2 = 2500 x 0.6  = US $1725 

2)  ACSR  

ACSR= 2500 x 0.16 + 1250  x 0.11  (0.11 

 D   1 

) = US $537.50 
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3) 

 : A-B = US $60 (Cu)

A-C = US $144 + 450 x 0.11= US 

$193.50(ACSR) 

C-D = US $152 (Cu) 

C-E = US $60 (Cu) 

Total for 3) = US $465.50 

 

 

 

 

  2 :    

 

 14-12  

  

 

 

  

 I 

 

 (  6%  

)  

 

  14-12 

   

 

V drop = (5 +4 +3 +2 +1) I.R1 

, R1 =  (  2 x 

) x   

 

  1kW  

10  

 3   3  ( ) 

  

I = 100/220 = 0.4545  

A – B       : R1 = 2x200/10 x 0.0061 = 0.244  

 

                  = (10 +9 +8 +...+ 1) x 0.4545 x 

0.244   = 6.1 V   2.8%  

A - C : 

  

V drop  = 1.17 x 9.09  

   = 10.63 V = 4.8%  

 

C - D : R1 = 2x400/10 x 0.0037 = 0.296  

 = (10 +9 +8 +...+ 1) x 0.4545 x 

0.296  = 7.4V  3.3%  

C - E  R1 = 2x200/10 x 0.0061 = 0.244  

      = (10 +9 +8 +...+ 1) x 0.4545 

x 0.2.44  = 6.1V  2.8%  

  

  

 

14.9 

  

 

  

 

 

 4.4 kW  
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(1)  

(2)  

(3)  

(4)  

(5)  

(6)  

(7)  

  

 

 

 

 

  

 200  

 

  

 

  

(1) 

 

(2) 

 

(3)     

  

( ) 

  

 

   

  

 

  

  (  13.3) 

 

  

 

 

 

 

  20%  

 =  - 

 

 

 6% 

 6%   

 = 4.4 kW - 6% = 4.1 kW  

   

 

20%  x  4.1kW = 820W 

 

  

1  (750W)  

  

  25%   
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  1 kW  

 

( ) 

  

  200  

 

6%   

 

 

  

  (  

240V)  

= 4400 / 240   =18.3 Amps  

 200 x 2  

 (  N) = 400 m  

 14-4  Squirrel 

(  ASCR),  

 :  

 = 400 x 0.0013 = 0.52  

 = 0.52 x 18,3 = 9.5 V  

 = (9.5/240) x 100 = 4%  

 = 400 x 0.16 + 200 x 0.11  

($ 0.11 =   D 

 ) =  $ 86  

   

 

( )    

(1)

 

(2)  

 

 

 

  

(3)

 13.3 

(4)

 

   

  MCB 

 

 (  9-13) 

 

  14-5 

 240 V  

 

MCB 

  

 14-5   MCB

 

  MCB (240V) 

1 / 3 HP (250W) 2-4 Amps 

1 /2 HP (375W) 2-4 Amps 

2 / 3 HP (500W) 2-4 Amps 

3 / 4 HP (560W) 4-6 Amps 

1 HP (750W) 4-6 Amps 
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 15 

 
15.1   

15.2   

15.3   
15.4   

 
 15-1  

 

15.1  

  

(1)   

(2)  

(3)  

(4)  

(5)  

 

   

1)  RCD 

2)  

3)  

4)

 

5)  

6)  

7)  MCB 

 

8)

 

9)

 

 RCD 

 RCD  

RCD 

   RCD 

  RCD  

RCD   

 RCD   

 RCD 

 RCD   15-2  RCD

 

 

 

 15-2 

 RCD 

15.2   

 

  

(    

 ) 
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 15-3  

  

 

  

  

 

 

 

 

 

 

  15-3   2 

  CFL 2  (

 9W)   2  (2W) 

 20 W 

 (  15.4)  

  

 

  

40%   MCB  (  

15.3 15.4) 

 

  

 

 

   

  RCD 

  

 15-4  

 

 15-4  RCD 

  

  9.3  

  3 

  

 

 

 15-5  
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 15-6 

 

15.3   

  

  

   

   

 

  

 

  (Breacker) 

 

(1)

 

 

(2)  

(3)

  

(4)

 

 

  

 0.5   PTC (Positive 

Temperature Coefficient Thermistor) 

 0.5    MCB   

Electronic Current Cut-out (ECC). 

PTC  

 PTC 

 

  

 

15.4  

 

 15-7  

 

 15-7 

 PTC 

 0 .5 

 

 

 PTC 

 PTC  

 PTC   

PTC  
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 PTC 

 

 PTC  

 

 

 

(1)   (Fuse 

Irated) 

 PTC  (PTC Imax)  

  PTC 

(Int)  ‘no trip’ 

 PTC Int< Fuse Irated < PTC Imax 

(2)

 breaking 

 

 breaking 

 

 

  breaking  

 Breaking Capacity  >= 3.0 x Iop 

(3)  

 

    

breaking  

 

 breaking 

(4)

 (  

250 V  125 V ) 

(5)

 

 

(6)  :  Fast-acting 
 PTC 

 

 :  
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 16 

 

 
16.1  

16.2  

16.3  

16.4  

16.5  

 

 

 

 

 

 A :   

   

0.4 

 

1.0 

 

   

2.0 

 

 B :  

 0.3 

 1.0 

 300 .  900 . 1.3 

  900 . 1.7 

 

 (  16-4) 

 

  A  B  

 

 

 

  100 

 25-100  

  25 

 

  

 

 

 

 

 

16.1  

 

 

  

 

 10 . 

 

 

 

  

    

 

:   (Overhead Ground Wire: 

OGW ) 
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 OGW 

 OGW 

 

16.2   

  

  

   

 

  

 

16.3  

-  (Spark-gap) 

 Spark-gap 

 

  

 

   

  350-700  

  IGC (

 9.6) 

  

 

(  

)  

 

 

 16-1 Spark gap lightning arrestors 

Varistors 

Varistors  spark gap   

certain 

threshold voltage 

  threshold 

 faster acting  spark 

gap  

 TV  CFL 

  

   

 

  

   spark-gap 
 

 
 16-2 
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16.4  

 

 16-2   

  

 

 

 

 IGC 

Varistor  ( )   IGC 

 

 Varistor 

 

  16-2 

 

  IGC 

Varistor  25 % 

 

 

 soldered varistor 

 soldered.  

varistor  AC 420 V ( ) 

 IGC 

 320V 

 

16.5  

  

   

 

 

   500 

 

  

 

  

  

  

 RCD  

 RCD   trip  

(N)  16-3  

 

spark-

gap type, 

  

insulation breakdown. 

line-to-neutral lightning arrestor 

 

 

 

 spark-gap arrestors. 

     CFL  

 

 mountable 

Varistors  50000 Amp 

  

 PTC  (  15-7) 

 disk-type varistor  

 a pole mounted spark-

gap arrestor.  the 

varistor clamp  

  PTC  the 

spark-gap 

Arrestor  

extra stresses 
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 PTC  

 

 

  

 (  14.4) 

  

CFL   

   10 m   

 

 
 16-3  ( ) 

 10 

 
 

 
 16-4  

(  World Meteorological records for 1955) 
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 17  

 
 

17.1  

 

(1)  

 

 9.8 

(2)    

 RCD 

  9.7 

 

(3)

 (

) 

(4)

 

(5)    

 

 

(6)  RCD  

 

(7)  

 

(8)

 

(9)

      

 

17.2  

(1)  

 (  MCB  RCD 

 ON) 

(2)

  60 

 

(3)  

 

 

(4)

  

(5)  

 

 

(6)

 

 

  18 

(7)

 

 

17.3  

 

   

 

(1)  

 

(2)

  

 

(3)   L  2 C  

9-7  

(4)  
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(5)

 

 

 

 

: 

 

  

17.4   

(1)  ( ) 

 

 

(2)  49 Hz   52.5 Hz 

  50 Hz  (59 Hz  63 Hz   60 Hz ). 

(3)

 

  

(4)  

  

 

(5)

 (

 )  

  (Hz) 

2 /63 

4 /31.5 

6 /21 

 

(6)

 5 % 

(7)

 

 

 2C  C  9-7  

(8)

 

  

:  

 

 

 

 

17.5   

 40 %  100% 

 

(1)  40%   

  

 (  cooking rings) 

 

(2)  100 %   

 

  

 

(3)  100 %

 

 

 

(4)  

 

 

 

17.6  

(1)
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18   

-  
   

/

 

  

 

   MCB  RCD  

 

  

 

 

 

   

 6 V   

 

 

   

  (  

100%) 

 

 

  

 

 

 IGC  

 IGC 

 

 

 (

 

 IGC  

   

  

 

  

  

 IGC 

 

 

 

 

 

 

 

 

 

  

(Bearing)   
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(

) 

 

  

(

) 

 

 

 

 

  

 

RCD  

 

  

  

 

 (  )  

 

’  

 

 

  5 

  

    

 

   

  

 

 

 

  

   

(
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(1)  

 

 

   ( ) 

     

 DC  

     6V, 9V    12V 
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 19  

 

 
   

 

   

 

   

 

 

 

 

 

 

 

 

   

 

 

 AC  DC  

 (DC) 

 

 (+)  (-) 

    

1.5 V 6V, 9V  12V. 

 ( )  

  

  

   60 

 (Ah)  1 

 60  20     

  

 13.1  

 
 19-1  

 

 12 V 

 

 500 W 

 (AC) 

    

 AC   AC 

  120V  

220 V  DC 

 

 

 AC 

 

 AC  DC 

 40 W 4   

 (AC) 

(1)  200 W 
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(2)  AC  220V 

I = P/V

= 200 W/220V 

= 0.91 Amps 

 (DC) 

(1)  200 W 

(2) dc  12V 

I = P/V 

= 200W/12

= 16.7Amps 

 

 AC 

 AC 

 sine  

 (  = 

) 

 1    

 19-2  50   1   50 

Hertz. 

 (

) 

 

 “ ”  

 
 19-2  

sine  

 

 
 19-3  

 90 

 = 0  

 
 19-4  

 90  

 0  

 
 19-5  

  30 

  

(Pf )  1 

 

(Real and) 

 

19.2   ( )P (Apparent)  = I x V 
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  AC 

 

(Factor) (Power 

factor : Pf) 

 (Pf)   

                  ( )P (real)= V x I x (Pf) 

 (W) 

 Volt- Amp (VA) 

  

 19-2  = 1 

 

  

 19-3  19-4 

  0 

 0 

 

 (P.f.>1.0)   

(P.f.<1.0) 

 

 1.0 

 

 1   

 

 

  

  

 

  

 

 1.0 

  

  1 

 

 

 

 19-1 (Pf)  

 (Pf) 

 1.0 

 0.5-0.7 

  0.2-0.95 

 

 

 “ ” 

 
 19-6 

 

 

 

 (lagging) 

 19-4 
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 “ ( Pf) ” 

 

(lagging)  1 

 (  19-5) 

 

 19-3  19-4 

 

  

  

 over-correction 

 

 13.1 

  

 
  19-7  Pelton 

 

(Induction  Generator)  

 

   

  

 

 

 

 

 

  

 

  

  

 

  

  

 (

 +3% slip) 

 

 

 2  (3000 rpm) 4  

(1500 rpm)  6 (1000 rpm) 

 “ ”  13-5    13-6  

  

 13.5  13.6 

  

  “ ”  

(1)

 

(2)  (

 ) 
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 19-2  5% 

 ( . )  

Ratio SPZ SPA SPB 

1:1 >550 >760 >1050 

2:1 >600 >850 >1150 

3:1 >600 >850 >1200 

4:1 >650 >900 >1260 

5:1 >650 >950 >1260 

 19-2  1-93  

 19-2 (  

 .)  5%   

 SPZ  2: 1 

 5% 

 600 . 

 19-3    

 1.95 

 

 

RPM 

SPZ SPA SPB 

1000 0.15 0.39 0.81 

1500 0.23 0.58 1.21 

3000 0.46 1.17 2.42 

 1.95 (1.95:1) 

 

 19-3   SPA 

 1500 rpm 

 0.58 kW  

1.95  
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 20  

 

Abney level  ; 

 

 

AC  ;   50Hz 50 

Altimeter 

 

 

Ballast load  

 

Battery  DC ;  (  ,        

)  

 

Belt drive 

 

 

Bucket method   

Canal 

 

Capacitor   ; 

(Pf)   ( F) 

 

CFL  ; 

 

Current   

 

DC  ;  

Demand survey  
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Distribution system  

Distribution pole  

Domestic wiring  

Earth-fault  

Efficiency  ; 

 ; 

 45 % 

Emergency lighting  

 

Energy storage 

    

 

Flow  ; 

 

Forebay 

 

Frequency    ( ) 

Fuse 

 

Head  ;  

IGC Induction Generator Controller –

 

Incandescent lamp ( ) 

Induction generator  

Induction motor   

Intake   

Lighting package  

Lightning arrestor  

Load  

Load control  

Load limiter  

Low-pressure pipe  
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MCB Miniature Circuit Breaker; 

  

Meter       

 

Motor Protection Switch       

 MCB    

    6  10  

Over-voltage trip  IGC 

 

Pelton turbine  

 Pelton  20   

 

 Peltric Set      

Penstock  ;  

Pico hydro  5 kW 

p.c.d. pitch circle diameter;  Pelton turbine  

PTC Positive Temperature Coefficient Thermistor; 

 

Power ;   (W)  (kW)   

    

Power factor correction    

  

RCD Residual Current Device;  

Reservoir  ; 

 ; 

  

Resistance    

   

   ( ) 

Salt Gulp 

 

Stand-alone system   

Transformer  

 (  240 V  12 V) 
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  1 

 

 

Turbine nozzle 

( ) 

Valve  -    

Voltage  

  (V) 

Voltage drop  

 ±6%  
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 Ballast load 
 

 Ballast load   Generator 
 turbine  

   Ballast 
  ( ) 
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(wire) 
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(AC) 

(Circui
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36
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)



(SPST) 

(SPDT) 

(DPST) 

(DPDT) 

   

36

S

S

o

D

D

N

68

SPST(Single

SPDT(Single

on) 

DPST(Doub

DPDT(Doub

NO = C

 (on) 

e Pole Singl

e Pole Dou

(off)

ble Pole Sing

 

ble Pole Do

(off)

 

COM = N

le Throw) 

ble Throw) 

 - -

gle Throw) 

ouble Throw

 12  24 

 NO
NC = 

 (off) 

(on) 

(on-off-

- -

w)

 

O  NC 



(

(Potentiom

(Preset)

   

)

meter)

)

3669

)

(preset)

,

(

 

 LED
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