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3. ¨ ¨ 

-Á°−-ê†-¥÷©-ê†-ª˜¤-Â£¤-¡
 

<¥÷©ê†ª̃¤À¢ˆº−> 
036 ®É¾−Á¦−«Õ 
037, 038 ¨È¾¤¢É¾´−Õ
039 ¥÷ê†ª˜¤À¢ˆº−ê†¡
040 ê¾¤Àìõº¡¥÷©ê

(®Ò ó́¦½ìö®ê¾¤
041 ê¾¤Àìõº¡¥÷©ê

(®Ò ó́¦½ìö®ê¾¤
042 ¥÷©ê†ª˜¤À¢̂º−ª

ê¾¤À®œº¤§É¾¨ 
043 ê‰¤−¾ ¨¾¸¢œ−Ä

¯½´¾− 100 m
044 ¢ö¸¢É¾´Á È́−Õ 

£º¤-ÀÏõº¤-À ó̄©  
(Alt 1) 

 

¡¾−¦ô¡¦¾Á°−Á´È®ö©

¢½Î¾©− Éº¨ ²¾¡ÀÎ
 ¡¾− -¸¾¤-Á°− -Ä³³É¾-−ÕªÖ¡-¢½Î¾©− Éº¡¾− -¸¾¤-Á°− -Ä³³É¾-−Õªö¡-¢½Î¾©− Éº
ÁªÉ -́À¦̃−ê¾¤-Â©¨ GPS 

¾− 

¥÷©Áì½Áì¸À¦̃−ê¾¤ 

 
¿− ö©Ã−À®œº¤ªí− 
†ª˜¤À¢ˆº−1 
±„¤¢¸¾ Áì½ §É¾¨) 
†ª˜¤À¢ˆº−2 
±„¤¢¸¾ Áì½ §É¾¨) 
˜¤µøÄ¡É¡ñ®ê‰¤−¾ê†²¼¤µøÈ  

¯ê¾¤À®œº¤Àêó¤¢º¤À¢̂º− 
  

<¥÷©ê†ª̃¤À»õº−¥ñ¡> 
045 ¢ö¸¢É¾´Á È́−Õ ®Èº−ê†−Õ¥½«õ¡ È̄º¨ìö¤´¾¥¾¡À»õº−¥ñ¡  
046 ®É¾− (®É¾− ¦ö´®ø−?) 
050, 051 ¦¸− Áì½ ê‰¤−¾ì¼®ª¾´¦¾¨−Õ  
052 ¹É¸¨−Éº¨ÄÍìö¤¦øÈ¦¾¨−Õê¾¤±„¤§É¾¨  
053 ±¾¨ê† ó́µøÈ 
054 ê‰−¾ 
055 ªó−²øÀ¢ö¾µøÈ»Èº´²øÀ¢ö¾  
056, -057 ¯ó−Ä¯ª¾´»Èº´²øª¾´ê¾¤ È̈¾¤ (ê¾¤À®›º¤§É¾¨) 

(¥÷©À»õº−¥ñ¡Á È́−µøÈÁ«¸Å− š)  
058 ¨º©²øÀ¢ö¾ 
059 ²œ−ê†»¾®²¼¤ Íñ¤¥¾¡¯ó−ÄªÈê¾¤§ñ−¥¾¡¥÷© 058 
 ¥¾¡059 ¹¾ 044 À¡õº®êñ¤Ïö©Á´È−ê¾¤ È̈¾¤ê†¢Éº−¢É¾¤¦½©¸¡. 
 ´ó¦¸−ºÉº¨µøÈª¾´ê¾¤ È̈¾¤− š Áì½ ê¾¤®Ò§ñ−¯¾−Ã©.  

-Áì -̧º÷-Â´¤

£º¤-ÀÏõº¤-À ó̄©
(Alt 2)

À»õº−-¥ñ¡ 
(Alt1) 

-À»õº−-¥ñ¡ 
(Alt1) 

-¥÷©-À¢̂º− 

À¢̂º−Ä³³É¾−Õªö¡ [ 29 ]  êñ−¸¾ 2005 

õº¢º¤ì¾¸ 
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Â£¤»È¾¤ Áì½ ºö¤¯½¡º® ê‰¸Ä¯¢º¤À¢̂º−Ä³³É¾−Õªö¡ 

¡¾−Àìõº¡¥÷ê†ª˜¤Â£¤¡¾− 

• 

• 

• 

• 

¯½ìò´¾−−ÕÄÍÁ È́− ó́£¸¾´Ï̃−£ö¤ Á É́Ã−ì½©øÁìÉ¤.  

¯½ìò´¾−−ÕÄ¹ù¥¿À²¾½ (m3/sec/km2) Ã−ì½©øÁìÉ¤Á È́−¦ø¤«É¾ê¼®Ã¦È®Èº−º̂−.  

ºñ©ª¾¦È¸−ì¸¤¨¾¸ Áì½ ì¸¤¦ø¤ (L/H) Á È́−ªÔ.  

Äì¨½¹È¾¤¹¾¥÷© 

 

Tributary

Potential Site-1

Potential Site-2
L1

L2H1

H2L / H < 40     General outline
L / H < 20     Advantageous sheme
L / H < 15     Excellent scheme
     where      L : length of waterway
                  H : head

Main stream

Small/Mini Hydro Utilizing Drops or Falls 

 

Power Canal

De-silting Basin

Intake

Head Tank Penstock

Powerhouse

Â£¤»È¾¤ê‰¸Ä¯¢º¤À¢̂º−Ä³³É¾−Õªö¡¢½Î¾©−Éº¨  

• 
• 
• 

• 
• 
• 

Ä¡É¥÷©§ö´Ã§É 
Ä³³É¾ 

°È¾−»Èº´²ø, 
¹É¸¨ªÈ¾¤Å 

É̄º¤¡ñ−©ó−À¥̂º− 

±¾¨¥½ªÉº¤ª̃¤µøÈ®Èº−ê†¦¾¨−Õ§̂  
ê¾¤¢É¾¤¢º¤¯½ªø−ÕÀ¢í¾ Á È́−±¾¨ Íõ ¯½ªø−ÕÁ®® Tyrolean 
¯½ªøì½®¾¨§¾¨¥½ ó́µøÈ¢É¾¤±¾¨ 

ºÈ¾¤ªö¡ª½¡º−¥½ªÉº¤ª̃¤µøÈÄ¡É±¾¨ Íõ À¢ˆº−  
½¡º− £¸¾´Ä¸−ÕªÔ ®ÒÃ¹É−ÕÄÍìí− & §¾¨ªö¡ª

£¸¾´§ñ−²¼¤²ð À²̂ºì½®¾¨§¾¨ºº¡¤È¾¨ 
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Â£¤»È¾¤ê‰¸Ä¯  

 

Weir

River Outlet / Sand Flush Gate

Spillway

Power Canal Head Tank

Sand Drain Gate

Spillway

Trashracks

Intake

Intake Gate
Trashracks

Sand Drain Gate

De-silting Basin

Side Spillway

Penstock

TWL

Anchor Block

Spillway

Head Tank

Sand Drain Gate

Trashracks

Powerhouse Tailrace

• 
• 

• 
• 
• 

• 
• 
• 
• 
• 

• 
• 

ºÈ¾¤ªö¡ª½¡º−
£¸¾´Ã¸−ÕÄÍ< 0.3 m/s 
£¸¾´§ñ− ¦ø¤¡ Ȩ̀¾1/30

£º¤ÀÏõº¤
£¸¾´§ñ−1/500~1/2,000

»ø®ªñ©ê¾¤¨¾¸−š Á È́−¦½Á©¤£º¤ÀÏõº¤§½−ò©À ó̄©  

ºÈ¾¤−Õ−º−
ªÉº¤ª̃¤µøÈ®Èº−ê†Ï̃−£ö¤ 
−Õ®ñ−¥÷¢œ−¡ñ®¡¾−Ã§ÉÄ³É¾¯È¼−Á¯¤
ê¾¤ì½®¾¨−Õ−º¤ & ì½®¾¨§¾¨

À»õº−¥ñ¡
ª˜¤µøÈ®Èº−ê†´ó£¸¾´Ï̃−£ö¤ êÒÁ»¤©ñ−  ªÉº¤ªñû¤¦ø¤¡ Ȩ̀¾ì½©ñ®−Õ−º¤ìó¡ìÉ¼¤²œ−ê†´ó£¸¾´À¯ñ−Ä¯Ä©É ©ó−À¥̂º− 

ªÉº¤ª̃¤µøÈ®Èº− ó́£¸¾´Ï̃−£ö¤ 
ª˜¤µøÈªÔ¡ Ȩ̀¾ì½©ñ®À¦̃− Ä»Â©ùìò¡  
¯Éº¤¡ñ−©ó−À¥̂º− Áì½ ì½®¾¨−ÕÄ©É©ó 
êÒÁ»¤©ñ−¦¾´¾©´¾¥¾¡ºÈ¾¤ªö¡ª½¡º−Ä©ÉÀìó¨ 
Áªú¡Ò¢œ−¡ñ®²œ−ê†ªö¸¥ó¤ê¾¤²ø´´ó¦¾© 

»ø®ÎÉ¾ªñ©¨¾¸ ì½®ö®ê¾¤¦‰¤−Õ 
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Àìõº¡Áì¸ê¾¤¦‰¤−Õ (£º¤ÀÏõº¤) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ìñ¡¦½−½¢º¤Áì¸ê¾¤¦‰¤−Õ  
Áì¸ À− œºê†ºÈ¾¤ÂªÈ¤ ¯½ìò´¾−−ÕÄÍ £¸¾´¦ø¤−Õªö¡ £¸¾´¨¾¸ê¾¤¦‰¤−Õ 

A − Éº¨ − Éº¨ Ã¹ È̈ Ã¹¨È 
B ¯¾−¡¾¤ ¯¾−¡¾¤ ¯¾−¡¾¤ ¯¾−¡¾¤ 
C Ã¹¨È Ã¹¨È − Éº¨ − Éº¨ 

ÁÍÈ¤: Àºö¾¥¾¡£øÈ´õÁ°−§È¸¨ÀÍõºÃ−¡¾−²ñ©ê½−¾ Áì½ ¦ô¡¦¾¡È¼¸¡ñ®Ä³³É¾−Õªö¡, ºö¤¡¾−NEF 

Àìõº¡Áì¸êÒ¦‰¤−ÕÁ»¤©ñ− 

 
¦ñ¤À¡© Ȩ̀¾£º¤À ṍº¤¦¾´¾©¦̃− À²ˆºìó¡ìÉ¼¤ ǿ−£È¾¡Ò¦É¾¤ê†¦ø¤ À´̂ºÄ¯°È¾−®Èº−ê†´ó£¸¾´§ñ−Í¾¨  
ÁÍÈ¤:  JICA Study Team            £º¤ÀÏõº¤ Áì½ ê¾¤Àìõº¡êÒ¦‰¤−ÕÁ»¤©ñ−  
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¡¾−¡¿−ö©¯½ìò´¾−−Õºº¡Á®® 
Relation between Maximum Discharge and Minimum Discharge 

Discharge

Maximum Power
Discharge

Qmax

Qmin

Minimum Power
Discharge

Occurrence Probability of Exceedance (%)

0 10050

95% Dependability

 
95

Relation between Maximum Discharge and Minimum Discharge 

Min. Discharge
11 121 2 3 4 5 6 7 108 9

 Non - Operation Period

Firm Power Output

O
ut

pu
t (

kW
)

Demand Qmin

Potential (Q min ) > Demand
Sp

ill
 o

ut

Irrigation

D
isc

ha
rg

e 
Q

 (m
3 /s

)

 

Min. Discharge
1 2 3 4 10 115 6 7 8 9 12

D
is

ch
ar

ge
 Q

 (m
3 /s

)

O
ut

pu
t (

kW
)

Qmax

Qmin
 Non - Operation Period

Sp
ill

 o
ut

Max. Power Output

Min. Power Output

Potential (Q min ) < Demand

Demand Peak power operation
or Demand Control

Max. Power Output
for 24-hour

① 24 hours Supply with Min. Power
      or
② Peak Power Operation

Irrigation
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¡¾−£ò©ÄìÈ¡¾−¦ø−À¦¨£¸¾´¦ø¤−Õªö¡ Áì½ £¸¾´¦ø¤−Õªö¡ ¯½¦ò©êò°ö−  

 

 
v1

2/2

v1

h1

h3

Hg

He

h2

FSWL

TWL

Hg : gross head (m)
He : effective head (m)
h1 : head loss between Intake & head tank
h2 : head loss between head tank & tailrace
h3 : head between mean pitch level and TWL

Intake

Penstock

Powerhouse

Tailrace

Head Tank

321 hhhHH ge −−−=

Source: JICA Study Team 
£¸¾´¦ø¤−Õªö¡¯½¦ò©êò°ö− ¦¿ìñ®§½− ò©¡ö¤¹ñ−−ÕÁ®® Impulse Turbines 

 

 
h1

h3

Hg

He

h2

FSWL

TWL

v1

v1
2/2

v2
2/2

v2

Head Tank

Penstock

Powerhouse

Tailrace

Hg : gross head (m)
He : effective head (m)
h1 : head loss between Intake & head tank
h2 : head loss between head tank & tailrace
h3 : head between draft tube WL and TWL

Intake

3

2
2

21 2
h

g
vhhHH ge −−−−=

Source: JICA Study Team 
£¸¾´¦ø¤−Õªö¡¯½¦ò©êò°ö− ¦¿ìñ®§½− ò©¡ö¤¹ñ−−ÕÁ®® Reaction Turbines 
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4. ¡¾−ºº¡Á®®Â£¤¦É¾¤Ã−²¾¡¡Ò¦É¾¤  

 

Â£¤¦É¾¤Íñ¡ Ã−²¾¡¡Ò¦É¾¤  

ê¾¤−ÕÀ¢í¾ £º¤ÀÏõº¤ ºÈ¾¤−Õ−º− 

±¾¨ 

êÒ£¸¾´©ñ− 
À»õº−¥ñ¡Ä³³É¾ 

 

¯½ªø−ÕÀ¢í¾ Áì½ ºÈ¾¤ªö¡ª½¡º−  
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A

B

N

Design of Intake and Desilting Basin 

Headrace Intake Desilting Basin Channel 

Side Spillway 

Rip Rap 

Weir 

Trashrack Skimmer Wall Intake Gate 

Desilting Basin 

Side Spillway 
Headrace 
Channel 

 

ê†ª¤̃¢º¤ê¾¤−ÕÀ¢í¾ Áì½ ±¾¨  

ê¾¤−ÕÂ£É¤À®œº¤−º¡ 
©ó−¥½À¥̂º− Áì½ 

À È̄À²¤È¾¨¥¾¡−Õ−º¤ 

ê¾¤−ÕÂ£É¤À®œº¤Ã− 
ª½¡º−,§¾¨¥½ÄÍÀ¢í¾ê¾¤¦‰¤−Õ 
Íõ £º¤ÀÏõº¤ 

®Èº−ê† ê¾¤−Õ§̂ 
À ñ̄−ê†ª˜¤ê†©ó 
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¡¾−²ò¥¾ì½−¾ Ã−¡¾−ºº¡Á®®ê¾¤−ÕÀ¢í¾ Áì½ ±¾¨ 

±¾£º−¡ùó©: 
À²ˆº¯Éº¤¡ñ−−ÕÄÍìí−À¢í¾ê¾
ê¾¤−¿À¢ö¾ 

− 

 

±¾¨ Œ ÎÉ¾ê†ê¿¤¾−¢

¡¾−¦ô¡¦¾Á°−Á´È®ö©À¢̂º−Ä³

¢½Î¾©− Éº¨ ²¾¡ÀÎõº¢º¤ì
¡¾−¨ö¡¯½ªø−ÕÀ¢í¾¢œ− 1´ ¯Éº¤¡ñ−ª½¡º−, 
§¾¨ÄÍÀ¢í¾¯½ªø−ÕÀ¢í¾ 
 

º¤ ñ́− Áì½ ¢

³É¾−Õªö¡ 

¾¸ 
¦½ìö®1/20–-1/50:  
À²ˆºÃ¹Éª½¡º−,§¾¨ÄÍ°È¾−©ó
±¾¨Á®®¥ö´−Õ: 
À²ˆºìó¡ìÉ¼¤¡¾−êñ®«ö´¢º¤ª½¡º
 

 

Ó£¸−²ò¥¾ì½−¾ªÈ¾¤Å  

ÎÉ¾ê†ê¿¤¾− 
• À²̂º»ñ®¯½¡ñ−£¸¾´Àìó¡¢º¤−Õ²¼¤²
• À²̂ºÀ¡ñ®¡ñ¡−Õ 

¢Ó£¸−²ò¥¾ì½−¾ 
• À¢̂º−ªÉº¤ª̃¤Ã−Á−¸ª̃¤¦¾¡¡ñ®¦¾¨−
• Â£¤¦É¾¤À¢̂º− ªÉº¤ ó́»¾¡«¾−¹ó−  
• ªÉº¤ ó́£¸¾´Ï̃−£ö¤ (®Ò°ò¡¢ Ȩ́¾´, ®ÒÀì
• ì½©ñ®−Õ É̈º−¡ñ® ê¾¤À®œº¤Àêó¤¢º¤º
• À¢̂º− É̄º¤¡ñ− ¡¾−²ñ¤ê½ì¾¨¢º¤©ó−
• Á°−£º−¡ùó© É̄º¤¡ñ−¡¾−À§¾½À¥̂º−

[ 37 ] 
£º−¡ùó©ªó−±¾¨&¡Éº−¹ó− Ã¹¨È:: 
À²ˆº¯Éº¤¡ñ−¡¾−À§¾½À¥̂º− 
ª¾− È¾¤: É̄º¤¡ñ−¡¾−ÄÍÀ¢í¾¢º¤¢šÀ¹¨œºªÈ¾¤Å
 

 

ð À²̂ºÃ¹ÉÄÍÀ¢í¾¯½ªø−ÕÀ¢í¾ 

Õ 

ˆº−ê½ÄÍ, ó́−ÕÎñ¡) 
È¾¤  
, ¡¾−À¥ˆº−¢º¤©ó− 

¢º¤−Õ 

 êñ−¸¾ 2005 
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 SHAPE  ¥* MERGEFORMAT 

 

 

 

 

 

 

 

 

 

 

 

 

§½− ò©¢º¤±¾¨  
- Â£¤¦É¾¤À¢ˆº−µøÈÀêó¤»¾¡«¾−¹ó− 
- Á®®À¢̂º−ê¿´½©¾ê‰¸ÅÄ¯ 
- ó́£¸¾´êö−ê¾−, º¾ ÷̈Ã§É¤¾−¨¾¸ 
- ì¾£¾¦ø¤ 

±¾¨£º−¡ùó© 

- Â£¤¦É¾¤À¢ˆº−µøÈÀêó¤»¾¡«¾−¹ó−Á»È 
- ªÉº¤ ó́ê¾¤−Õ§õ´°È¾− 
- ó́£¸¾´êö−ê¾−, º¾ ÷̈Ã§É¤¾−¨¾¸ 
- ì¾£¾¦ø¤ 

±¾¨£º−¡ùó© 
Á®®ªó− 

- Â£¤¦É¾¤À¢ˆº−µøÈÀêó¤»¾¡«¾−¹ó−Á»È 
- °ó¸ÎÉ¾À¢ˆº−¯Éº¤¡ñ−©É¸¨£º−¡ùó©  
- ó́£¸¾´êö−ê¾−, º¾ ÷̈Ã§É¤¾−¨¾¸ À´ˆºê¼®¡ñ®¯½À²©º̂− 
- ì¾£¾ªÔ 

±¾¨¡½ªÈ¾¹ó− 
Âº®ÎÉ¾©É¸¨ 
£º−¡ùó© 

- Â£¤¦É¾¤À¢ˆº−µøÈÀêó¤»¾¡«¾−¹ó−Á»È 
- ª½¡º−¦½¦ö´ª¾´§Èº¤ Ȩ̀¾¤¹ó−À»ñ©Ã¹ÉÀ¢ˆº− ó́£¸¾´Á¢¤Á»¤ 
- ì¾£¾ªÔ 

±¾¨¡½ªÈ¾¹ó− 

- Â£¤¦É¾¤À¢ˆº−µøÈÀêó¤»¾¡«¾−¹ó−Á»È 
- ì¾£¾ªÔ 

±¾¨¹ó−¡Ò 

 

A

B

N

ºÈ¾¤ªö¡ª½¡º− 

ÎÉ¾ê†ê¿¤¾− 
• ì½®¾¨ª½¡º−ºº¡

¥¾¡£º¤ÀÏõº¤ 
Intake Desilting Basin 

• À²̂ºì½®¾¨−Õìí− 
ºº¡¥¾¡£º¤ÀÏõº¤ 

¢Ó£¸−²ò¥¾ì½−¾ 
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ºÈ¾¤ªö¡ª½¡º− Œ £¸¾´¨¾¸ê†ªÉº¤¡¾−  

£¸¾´¨¾¸ê†ªÉº¤ÁêÉ¥ó¤ 
L = L0 x (2 ~ 3)

£¸¾´¨¾¸ê†ªÉº¤¡¾− 
ªÔ¦÷© L0 

H 

V 
V < 0.3 m/s
u = 0.1 m/s

u 

 

ºÈ¾¤ªö¡ª½¡º− Œ ê¾¤ì½®¾¨−Õê¾¤¢É¾¤  

ê¾¤ì½®¾¨−Õ¢É¾¤ 
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£º¤ÀÏõº¤ 
Â£¤¦É¾¤  

ÎÉ¾ê†¡¾−ê¿¤¾− 
• À²ˆºì¿ì¼¤−ÕÄ¯¦øÈºÈ¾¤−Õ−º− 

¢Ó£¸−²ò¥¾ì½−¾ 
• ìó¡ìÉ¼¤£º¤ÀÏõº¤ê†´ó£¸¾´§ñ− À§†¤À»ñ©Ã¹É¦ø−À¦¨ì¸¤¦ø¤−Õªö¡ 
• ìó¡ìÉ¼¤£º¤ÀÏõº¤°È¾−²ø§ñ−  
• ¡¿− ö©£¸¾´Ä¸¡¾−ÄÍ¢º¤−ÕªÔÀ²ˆº®ÒÃ¹É¡ñ©À§¾½£º¤ÀÏõº¤  
• Ã¹É£¸¾´Àºö¾Ã¥Ã¦ÈÀ¸ì¾£º¤ÀÏõº¤°È¾−»Èº´ ¹É¸¨ªÈ¾¤Å  

 

 

 

¯½À²©£º¤ÀÏõº¤À¯ó©  

ì¾£¾¡Ò¦É¾¤ 

Á²¤ «õ¡ 

Á¢¤Á»¤ £º¤ÀÏõº¤¹ó−¡Ò ººÈ− 
£º¤ ÀÏõº¤ ©ó− £º¤ÀÏõº¤ £º−¡ùó© 

´ó£¸¾´êö−ê¾− 
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£øÈ ṍ À¢̂º−Ä³³É¾−Õªö¡¢½Î¾©− Éº¨ (Á®® ó́²¾®¯½¡º®)  4. ¡¾−ºº¡Á®®Â£¤¦É¾¤Ã−²¾¡¡Ò¦É¾¤ 

 

£¸¾´§ñ−¢º¤£º¤ÀÏõº¤ (S) 

 

 

 

1/1,000~1/1,500 

ÎÉ¾ªñ©£º¤ÀÏõº¤−Éº¨, ÁªÈ£¸¾´¦ø¤−Õªö¡ì÷©ìö¤  

1/500~1/1,000 ©ó¦¿ìñ®®Èº− ó́£¸¾´¦ø¤−Õªö¡¦ø¤ À§†¤£¸¾´¦ø¤−Õªö¡®ð ó́£¸¾´ ¥¿À ñ̄− 
¹ù¾¨Ã−¡¾−ºº¡Á®®Ä³³É¾−Õªö¡ 

−¿Ã§É¡ñ−ê‰¸Ä¯ 

ì¸¤¦ø¤−Õªö¡´ó¡¾−¦ø−À¦¨ÎÉº¨ ÁªÈÎÉ¾ªñ©£º¤ÀÏõº¤¥½Ã¹ È̈  

1/1,500~1/2,000 ©ó¦¿ìñ®®Èº− ó́£¸¾´¦ø¤−Õªö¡ªÔ À§†¤£¸¾´¦ø¤−Õªö¡´ó£¸¾´¥¿À ñ̄− 
Í¾¨Ã−¡¾− ºº¡Á®® 

1/500~1/1,000 
1/1,000~1/1,500

1/1,500~1/2,000 

¡¾−ÄÍ¦½ÏÔ¦½ÀÏó Áì½ ÎÉ¾ªñ©£º¤ÀÏõº¤ 

£¸¾´Àìó¡¦½ÏÔ¦½ÀÏó (h0) = −Õ²ö®£¸¾´Àìò¡¥ó¤¢º¤ªö¸´ñ− 
h0  ¢œ−¡ñ®:
-£¸¾´§ñ−¢º¤£º¤ÀÏõº¤ (S) 
-¦¿¯½¦ò©£¸¾´±õ© (n) 
-ÎÉ¾ªñ©£º¤ÀÏõº¤ 

h0 

1 
£º−¡ùó©: 0.013~0.016 
¦¿¯½¦ò©£¸¾´±õ© h0 

m 
¹ó−¡Ò: 0.016~0.020 

B ©ó−: 0.020~0.025 
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£øÈ ṍ À¢̂º−Ä³³É¾−Õªö¡¢½Î¾©− Éº¨ (Á®® ó́²¾®¯½¡º®)  4. ¡¾−ºº¡Á®®Â£¤¦É¾¤Ã−²¾¡¡Ò¦É¾¤ 

 

¢Ó£¸−²ò¥¾ì½−¾Ã−¡¾−ºº¡Á®® Áì½ ¡¾−®¿ì÷¤»ñ¡¦¾ 

1. °ö−À¦¨¹¾¨¥¾¡£¸¾´§ñ− (¦½ìö®)  

 

Flow & Debris

 

Debris

Sliding of slope
by overflow

2. ¡¾−¢É¾´»Èº´²ø Áì½ »Èº´¹É¸¨ªÈ¾¤Å

Power Canal£º¤ÀÏõº¤ 

Power Canal£º¤ÀÏõº¤ 

 

 

ºÈ¾¤−Õ−º− 

ÎÉ¾ê†ê¿¤¾− Áì½ ¢Ó£¸−²ò¥¾ì½−¾  

ÎÉ¾ê†ê¿¤¾− -1
• À²ˆº£¸¾´£÷´¡¾−ÄÍ¢º¤−ÕÀ¢í¾¹¾êÒ¦‰¤−Õ£¸¾´©ñ− 
• À²ˆºì½®¾¨ª½¡º− Áì½ §¾¨ºº¡  

¢Ó£¸−²ò¥¾ì½−¾ -1
• ´ó®ðìò´¾©®ñ−¥÷−Õ²¼¤²ðÃ−¡¾−ÁìÈ−Ã−Äì¨½À¸ì¾ 2Œ3 

−¾êó Â©¨¯¾©¦½¥¾¡−ÕÄÍÀ¢í¾ ¥¾¡£º¤ÀÏõº¤  
• ´óÀ−œºê†ÎÉ¾ºÈ¾¤²¼¤²ðÀ²ˆº®ÒÃ¹É ó́£œ−À¡ó©¢œ−  
• ®ÒÃ¹É´ó−Õ°ñ−À¯ñ−¡¼¸ Ã−ì½©ñ®−Õ− Éº¨¦÷©Ã−ºÈ¾¤  

ÎÉ¾ê†ê¿¤¾− -2
• À²ˆºÀ¡ñ®¡ñ¡−ÕÄ¸ÉÃ§ÉÃ−Äì¨½À¸ì¾ÁìÈ−¥ñ¡¦ø¤¦÷© (Àªñ´¡¿ìñ¤) 

¢Ó£¸−²ò¥¾ì½−¾ -1
• ´ó®ðìò´¾©²¼¤²ðÃ−À¸ì¾¡¾−ÁìÈ−¥ñ¡¦ø¤¦÷© (Àªñ´¡¿ìñ¤)  
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£øÈ ṍ À¢̂º−Ä³³É¾−Õªö¡¢½Î¾©− Éº¨ (Á®® ó́²¾®¯½¡º®)  4. ¡¾−ºº¡Á®®Â£¤¦É¾¤Ã−²¾¡¡Ò¦É¾¤ 

 

Power Canal Head Tank

Spillway

Trashracks

φ

Bs h

FSWL

MOL

30 ~ 50 cm

Uniform flow
depth at Q design

Penstock Gate

Air Vent Pipe

®ñ−©¾ºö¤¯½¡º® 

 ª¾−È¾¤ 
êÒ£¸¾´©ñ− 

Sand Drain Gate¯½ªøì½®¾¨§¾¨ 

 

 

ê¾¤ì½®¾¨−Õ©É¾−¢É¾¤ Áì½ ì½©ñ®−ÕªÔ¦÷©Ã−¡¾−ÁìÈ−¥ñ¡  

Power Canal Head Tank

Sand Drain Gate

Spillway

Trashracks

φ

Bs h

FSWL

MOL

30 ~ 50 cm

Uniform flow
depth at Q design

Penstock Gate

Air Vent Pipe

ê¾¤ì½®¾¨−Õ¢É¾¤

WL < MOL 

 ¥½À¡ó©−Õ¸ö−¢œ− FSWL

MOL 
MOL φ

Ã®Ä´É Áì½ ¤È¾Ä´ÉªÈ¾¤Å¥½ÄÍÀ¢í¾¦øÈêÒ£¸¾´©ñ− 
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£øÈ ṍ À¢̂º−Ä³³É¾−Õªö¡¢½Î¾©− Éº¨ (Á®® ó́²¾®¯½¡º®)  4. ¡¾−ºº¡Á®®Â£¤¦É¾¤Ã−²¾¡¡Ò¦É¾¤ 

 

êÒ£¸¾´©ñ− 

ÎÉ¾ê†ê¿¤¾− Áì½ ¢Ó£¸−²ò¥¾ì½−¾ 
PowerhousePenstock

Max. Pressure Rise

Static Head FSWL

Min. Pressure Drawdo n > MOL
Hydraulic Grade Linesw

Penstock Elevation 

Anchor Block

Max. velocity 
2.5 m/s (inlet) ~ 
5.0 m/s (outlet) 50 ~ 100 m max.

ÎÉ¾ê†ê¿¤¾− 
• À²ˆº−¿−Õê†´óÁ»¤©ñ−¦ø¤ìö¤¦øÈ¡ö¤¹ñ−−ÕµøÈÀ»õº−¥ñ¡ 

55º max. 
¢Ó£¸−²ò¥¾ì½−¾ TWL

• Áì¸êÒ£¸¾´©ñ−µøÈÀêó¤¦ñ−²ø: êÒ£¸¾´©ñ−ê†°È¾−»Èº´²ø, ¹É¸¨ º¾©¥½ 
«õ¡²ñ¤ê½ì¾¨Ã©ÉÃ−¡ðì½− ó ó́−Õ−º¤  

• À¦˜−°È¾−¡¾¤ê†©óê†¦÷©¢º¤êÒ£¸¾´©ñ−: 
À¦˜−°È¾−¡¾¤−Éº¨º¾©À»ñ©Ã¹É¦ø−À¦¨£¸¾´¦ø¤−Õªö¡; 
À¦˜−°È¾−¡¾¤Ã¹ È̈´óì¾£¾Á²¤ 

• ìó¡ìÉ¼¤êÒ£¸¾´©ñ−−Õê†¨¾¸: À²¾½ ó́ì¾£¾Á²¤  

 

TWL FWL
Freeboard

Drainage
System

Access Road
Slope
protection

Firm Foundation

À»õº−¥ñ¡Ä³³É¾  

ÎÉ¾ê†ê¿¤¾− Áì½ ¢Ó£¸−²ò¥¾ì½−¾ 

ÎÉ¾ê†ê¿¤¾− 
• À¯ñ−À»õº−Ã¹É¡ö¤¹ñ− Áì½ ¥ñ¡¯„−Ä³³É¾ 

¢Ó£¸−²ò¥¾ì½−¾ 
• ªÉº¤ª̃¤µøÈ¦ø¤¡ Ȩ̀¾ì½©ñ®−Õ−º¤ (FWL)
• »¾¡«¾−»ñ®¯½¡ñ− 
• À¢í¾¹¾Ä©É¤È¾¨ 
• ´ó É̄º¤¡ñ−©ó−À¥ˆº− ( É̄º¤¡ñ− ¦½ìö®) 
• ì½®ö®ì½®¾¨−Õ©ó

À»õº−¥ñ¡Ä³³É¾ ê†−Õ«É¸´ 
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£øÈ ṍ À¢̂º−Ä³³É¾−Õªö¡¢½Î¾©− Éº¨ (Á®® ó́²¾®¯½¡º®)  5. ¡¾− -ºº¡Á®®º÷¯½¡º−¡ö−¥ñ¡Ä³³É¾ 

5. ¡¾− -ºº¡Á®®º÷¯½¡º−¡ö−¥ñ¡Ä³³É¾ 

¯½À²©¢º¤¡ö¤¹ñ−−Õ  

¡ö¤¹ñ−À²−ªº− (Pelton (H) Turbine) 

  
 

¡ö¤¹ñ−ÀªóÂ¡ºó´²ø− (Turgo Impulse Turbine) 

 
 

¡ö¤¹ñ−Â£ù¦Â³ù (Cross Flow Turbine)  

  
¡ö¤¹ñ−³ù¾−¦ó¦ (Fraincis (H) Turbine) 

¡¾−¦ô¡¦¾Á°−Á´È®ö©À¢̂º−Ä³³É¾−Õªö¡ [ 45 ]  êñ−¸¾ 2005 

¢½Î¾©− Éº¨ ²¾¡ÀÎõº¢º¤ì¾¸ 



£øÈ ṍ À¢̂º−Ä³³É¾−Õªö¡¢½Î¾©− Éº¨ (Á®® ó́²¾®¯½¡º®)  5. ¡¾− -ºº¡Á®®º÷¯½¡º−¡ö−¥ñ¡Ä³³É¾ 

 
 

¡ö¤¹ñ−ìóÀ¸ó¦¯Õ (Reversible Pump Turbine (Nam Mong 70 kW)) 
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£øÈ ṍ À¢̂º−Ä³³É¾−Õªö¡¢½Î¾©− Éº¨ (Á®® ó́²¾®¯½¡º®)  5. ¡¾− -ºº¡Á®®º÷¯½¡º−¡ö−¥ñ¡Ä³³É¾ 

 

Á°−°ñ¤Ã−¡¾−Àìõº¡¡ö¤¹ñ−−Õ  

¥ñ¡ „̄−Ä³³É¾ 
¥ñ¡ „̄−Ä³³É¾ Synchronous Generator ¥ñ¡ „̄−Ä³³É¾ Induction Generator 

¡¿ìñ¤Ä³³É¾°½ìò©ºº¡ : kVA 
−¿Ã§ÉµÈ¾¤¡É¸¤¢¸¾¤Ã−À¢̂º−Ä³³É¾−Õªö¡¢½Î¾©−Éº¨  

¡¿ìñ¤Ä³³É¾°½ìò©ºº¡  : kW 
À§̂º´À¢í¾¦¾¨¦‰¤Ä³³É¾¢½Î¾©−Éº¨ê† ó́¡¿ìñ¤ªò©ª̃¤ ªÔ¡ Ȩ̀¾ 1,000 kW 
ì¾£¾«õ¡ 

• 

• 

• 

• 

• 
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£øÈ ṍ À¢̂º−Ä³³É¾−Õªö¡¢½Î¾©− Éº¨ (Á®® ó́²¾®¯½¡º®)  5. ¡¾− -ºº¡Á®®º÷¯½¡º−¡ö−¥ñ¡Ä³³É¾ 

• 

• 

• 

• 

• 

• 

• 

• 

• 

ÎÈ¸¨£¸¾´£÷´  

1. À£̂º¤®ñ¤£ñ®¯½ìò´¾−−ÕÀ¢í¾¹¾¡ö¤¹ñ− (¡ñ®À ó̧À− ó) 

¡ñ®À ó̧À− ó Á È́−¡ö−Ä¡ Ã−¡¾−®ñ¤£ñ®−ÕÀ¢í¾¹¾¡ö¤¹ñ− À§„−®ñ¤£ñ® ¡¾¨À ņ̃−, ¹ö¸¦ó© Áì½ À£̂º¤À»ñ© 
Ã¹É−Õ¯È¼−êò©ªÈ¾¤Å (©óÀ³ùñ¡Àªó), Áì½ £¸¾´£÷´¡¾−ÄÍ¢º¤−¿À¢öû¾¹¾¡ö¤¹ñ−, £¸¾´Ä¸¡¾− †̄−¢º¤¡ö¤¹ñ− 
Áì½ ²ñ¤ìñ¤¤¾−ê†°½ìò©ºº¡.  

Ä»©ùðìó¡À§óÂ¸´ðÀªóÁ´È−Ã§ÉÃ−À¢ˆº−Ä³³É¾−Õªö¡¢½Î¾©− Éº¨Œ¡¾¤.  

À¢óÂ¸ ð́ÀªóÄ³³É¾Á´È−Ã§ÉÃ−À¢ˆº−Ä³³É¾−Õªö¡¢½Î¾©−Éº¨.   

¦¿ìñ®À¢̂º−Ä³³É¾−Õªö¡¢½Î¾©−Éº¨ªÔ¡ Ȩ̀¾ 200 kW, ©¿ ó́ÂÍ©¡ñ®À¸óÀ− óÁ´È−«õ¡−¿Ã§.   

À§óÂ¸ ð́ÀªóÄ³³É¾ (Electric Servomotor) 

  

2. ªøÉ£¸®£÷´Ä³³É¾  

ªøÉ£¸®£÷´Ä³³É¾Á´È−Ã§É CPU À²̂ºÀ»ñ©¡¾−£¸®£÷´Ä³³É¾, £¸®£÷´¡¾−ê¿¤¾−®ñ−©¾ º÷¯½¡º− É̄º¤¡ñ− 
Áì½ À ñ̄−ªö¸®ñ−êô¡¡¾−°½ìò©²½ìñ¤¤¾−Ä³³É¾Ä¸É.   

¡¾−£¸®£÷´«õ¡ê¿¤¾−µÀêó¤ÎÉ¾¡½©¾−¢º¤ªøÉ£¸®£÷´. 

3. ÎÈ¸¨¦½Îº¤ ²½ìñ¤¤¾−Ä³³¾ÉÂ©¨¡ö¤ 

ÏÓÄ³¦¾¡Ä©É Á´È−«õ¡Ã§ÉÀ¯ñ−ÁÍú¤²½ìñ¤¤¾−Ä³³É¾Ã¹Éªøû£¸®£÷´ Áì½ º÷¯½¡º− É̄º¤¡ñ−ªÈ¾¤Å. 

ÏÓÄ³º¾−¡¾ìó Á´È−¢Éº−¢É¾¤«õ¡−¿Ã§ÉÍ¾¨¡ Ȩ̀¾ÏÓÄ³¯½À²© ê†Ã§É−Õ¡ö©. 

4. AVR (º÷¯½¡º−£¸®£÷´Á»¤©ñ−Ä³³É¾Á®®ºñ©ÂªÂì ñ́©)  

À²ˆº£¸®£÷´¡¾−ÁìÈ−¥ñ¡ Íõ¡¾−°½ìò© Â©¨¡¾− ñ̄®¡½Á¦ºº¨Ã−¥ñ¡ „̄−Ä³³É¾Á®®§ó¤Â£ù−−¾¦ 
(Synchronous Generator). 

 

 

¡¾−¦ô¡¦¾Á°−Á´È®ö©À¢̂º−Ä³³É¾−Õªö¡ [ 48 ]  êñ−¸¾ 2005 

¢½Î¾©− Éº¨ ²¾¡ÀÎõº¢º¤ì¾¸ 



£øÈ ṍ À¢̂º−Ä³³É¾−Õªö¡¢½Î¾©− Éº¨ (Á®® ó́²¾®¯½¡º®)  5. ¡¾− -ºº¡Á®®º÷¯½¡º−¡ö−¥ñ¡Ä³³É¾ 

• 

• 

• 

• 

¯½ªø ò̄©ŒÀ¯ó© −ÕÀ¢í¾¹¾¡ö¤¹ñ− 

¯ò©ê¾¤À©ó−¢º¤−ÕÄÍÀ¢í¾¦øÈ¡ö¤¹ñ− Ã−À¸ì¾´ñ− ÷̈©ê¿¤¾−. 

Ã−¡ðì½−ó− š, −ÕÄÍÀ¢í¾¡ö¤¹ñ−Á´È−«õ¡¯ó© ¡Èº−¥½Ä¯¹¾¡¾−ê¿¤¾−¢º¤²¾¡¦È¸− ¡¾¨À¸− (guide 
vanes) Áì½ ²¾¡¦È¸−¹ö¸¦ó©.  

¯ó©−Õ®ÒÃ¹ÉÄÍÀ¢í¾ Ã−À¸ì¾¡¾¨À¸− Áì½ ¹ö¸¦ó©®Ò¦¾´¾©£¸®£÷´Ä©É.   

µ÷©¡¾−ÄÍÀ¢í¾¢º¤−Õ Ã−À¸ì¾ ó́¡¾−¡¸©¦º® Áì½ ¦Éº´Á¯¤ ¡ö¤¹ñ−ªÈ¾¤Å.  

  

¯½ªø−ÕÁ®® Butterfly Valve ¯½ªø−ÕÁ®® Sluice Valve 

 

¡¾−¦ô¡¦¾Á°−Á´È®ö©À¢̂º−Ä³³É¾−Õªö¡ [ 49 ]  êñ−¸¾ 2005 

¢½Î¾©− Éº¨ ²¾¡ÀÎõº¢º¤ì¾¸ 



£øÈ ṍ À¢̂º−Ä³³É¾−Õªö¡¢½Î¾©− Éº¨ (Á®® ó́²¾®¯½¡º®)  6. ¡¾−¯½À ó́−ì¾£¾Â£¤¡¾−À®œº¤ªí− 

6. −  

¡¾−¯½À ó́−ì¾£¾Ã−

Cost F

C
os

t (
U

S
$)

Con
Cos

ì¾¨¡¾−ì¾£¾ªí−ªð  

Á°−¡¾−°½ìò©¢º¤À¢

±¾¨/À¢̂º−  

£º¤ÀÏõº¤ 

ºÈ¾¤−Õ−º−  

êÒ¦‰¤−Õ£¸¾´©ñ−  

À»õº−¥ñ¡Ä³³É¾  
¡ö¤¹ñ−−Õ Áì½ ¥ñ¡ „̄−
¦¾¨¦‰¤Ä³³É¾ 22 kV 

ÏÓÁ¯¤Ä³³É¾  
À¦̃−ê¾¤À¢í¾¹¾Â£¤¡¾

¡¾−¦ô¡¦¾Á°−Á´È®ö©À¢̂º

¢½Î¾©− Éº¨ ²¾¡ÀÎõº¢
 ¡¾−¯½À Ó́− Ì¾£¾Â£¤¡¾−À®Œº¤ªÍ¡¾−¯½À´ó−ì¾£¾Â£¤¡¾−À®œº¤ªí−
¢̃−ªº−¡¾−¦ô¡¦¾Â£¤¡¾−¥¾¡Á°−ê†  

ormula for Intake Weir
HxL (m2)

crete
t(US$)=Ax(HxL)

Gavion
Cost(US$)=Cx(HxL)

Cost Formula for Headrace Channel
Q (m3/sec)

U
ni

t C
os

t (
U

S
$/

m
) Unit Cost (US$/m)=AxQB

Stone Masonry
Cost(US$)=Bx(HxL)

 
ì¾¨ì½º¼© ªö¸µÈ¾¤ì¾£¾ 
¡¿ìñ¤ªò©ª̃¤ (kW) 
¯½ìò´¾−−Õºº¡Á®® (m3/sec)ˆº−  

£¸¾´¦ø¤−Õªö¡ (m) 

- 

£¸¾´¦ø¤¢º¤±¾¨ (m), 
ì¸¤¨¾¸¢º¤±¾¨ (m) 

4,000 US$/m2 

¯½ìò´¾−−Õºº¡Á®® 
(m3/sec),  
£¸¾´¨¾¸¢º¤£º¤ÀÏõº¤ (m) 

¦ø©£ò©ÄìÈ¯½¡º®©¸¨¸¼¡¢÷©©ó− Áì½ 
¹ó−¡Ò Áì½ Â®¡ÎÉ¾©É¸¨£º−¡ùó© 

¯½ìò´¾−−Õºº¡Á®® (m3/sec) ¦ø©£ò©ÄìÈ¯½¡º®©É¸¨¸¼¡¢÷©©ó−, ¹ó−¡Ò 
Áì½ ¡¾−Â®¡ÎÉ¾©É¸¨£º−¡ùó©  

¯½ìò´¾−−Õºº¡Á®® 
(m3/sec),  
£¸¾´¨¾¸ êÒ¦‰¤−Õ£¸¾´©ñ− 
(m) 

¦ø©£ò©ÄìÈÁ È́−¯½¡º®©É¸¨¸¼¡¤¾−£º−¡ùó© 
Áì½ −ÕÎñ¡¢º¤êÒ£¸¾´©ñ−©„¤¡È¾¸  

¡¿ìñ¤ªò©ª̃¤ (kW) 40 US$/kW 
Ä³³É¾  ¡¿ìñ¤ªò©ª̃¤ (kW) 400 US$/kW 
 ì¸¤¨¾¸¢º¤¦¾¨¦‰¤Ä³³É¾ 

(km) 
10,000 US$/km 

¥¿−¸−®É¾−ê†Ã§ÉÄ³³É¾ 6,000 US$/ÎÈ¸¨ 
−  £¸¾´¨¾¸¢º¤À¦̃−ê¾¤À¢í¾ 

(km) 
50,000 US$/km 

−Ä³³É¾−Õªö¡ [ 50 ]  êñ−¸¾ 2005 

º¤ì¾¸ 



£øÈ ṍ À¢̂º−Ä³³É¾−Õªö¡¢½Î¾©− Éº¨ (Á®® ó́²¾®¯½¡º®)  6. ¡¾−¯½À ó́−ì¾£¾Â£¤¡¾−À®œº¤ªí− 

º ¡¿ìñ¤ªò© ¾©¯½À ó́−ì¾£¾Ä©ó¤Ã¦Èì¾£¾¹ö¸ÎÈ¸¨ ª̃¤À»ö¾¦¾´ É©„¤ªÒÄ¯− š: 

ñ́−²ö® Ȩ̀¾ì¾£¾¹ö¸ÎÈ¸¨¡¿ìñ¤ªò©ª̃¤ ê†À»ñ©©É¸¨¥ó−Á È́− ó́¯½´¾− 3,000 to 6,000 US$/kW. 

 À¢̂º−)  ®ñ−©¾À¢̂º−Ä³³É¾−Õªö¡¢½Î¾©−Éº¨ê† ó́µøÈÃ−¯½Àê©ì¾¸ (10

ì/© Â£¤¡¾− 
¡¿ìñ¤ªò©ª˜¤ ¥¿−¸−  ì¾£¾ ì¾£¾¹ö¸ÎÈ¸¨ 

¯ó À´õº¤ 
(kW) ¡ö¤¹ñ−−Õ  (US$) (US$/kW)

Á¢¸¤ ¡ö¤¹ñ− ¥¾¡

1 Nam Ko 1,5 domxai China 00  3x500 9,815,071 6,543 1996 Xai Ou

2 Na 2 0 1995 Xamtai Huaphan m Sam 110  x55 678,00 6,163 China 

  x60 29,85

4 Nam Sipkha K  Xieng g 55  1x55 220,030 4,000 - ham Khouan China 

5 Nam Tien 75  1x75 227,661 3,035 - Kham Xieng g Khouan China 

6 Nam Chat 100  1x100 Xieng g 366,451 3,665 - Mot Khouan China 

7 Ban Nong 40  1x40 166,467 4,162 1995 Phaxai Xieng Khouang China 

8 Nam Ka 81  55+26 995312,285 3,855 1 Phaxai Xieng Khouang China 

9 Houay Kasen 002 Pakbeng 155  155 758,000 4,890 2 Oudomxai China 

10 Nam Mong 70  1x70 820,000 1 Nam Bak 1,714 2000 Louang Prabang Japan 

103° 104° 105°100° 101°

3 Nam Peun 60 1 1,791,000 0 1986 Huamuang Huaphan Germany

N

102°

101° 102° 103° 104°

22°

21°

20°

19°

18°

22°

21°

20°

19°

18°

50 km0 100 km

MEKONG

Nam Ou

Nam Phak
MEKONG

Nam Ma

Nam Tha
Nam Beng

Nam Nga

Nam Houng

Nam Pouy

Nam Phouan

Nam Fuang

Nam
 L

ik

Nam Khan

Nam Ngum

Na
m

 X
ua

ng

Nam Xeng Nam
-E

t

Nam Xam

Nam Neun

Nam
 Ngiap

Nam Xan

Nam
 M

ouan

Nam Gnouang

Nam Kading
Nam Hinboun

Nam Pha Nam Ma

Nam M
o

Nam Ngam
1500kW
Nam Ko

155kW
Huay Kasen

110kW
Nam Sam

55kW
Nam Sipkha

75kW
Nam Tien

81kW
Nam Ka

40kW
Nam Nong

100kW
Nam Chat

70kW
Nam Mong

60kW
Nam Peun

Phongsaly

Xay

Namtha

Huoixai

Xayaboury

Phonhong

Xaysomboun

Vientiane

Luangphrabang

Xamneua

Phonsavan

Pakxanh

Thakhek

Phongsaly

Luangnamtha
Bokeo

Oudomxay

Luangphrabang

Xayabury

Xiengkhuang

Huaphanh

Prov. Vientiane

Pref. Vientiane

Borikhamaxay

Khammouane

V I E T N A M

T H A I L A N D

MYANMAR

C H I N A

Xaysomboun

 

¡¾−¦ô¡¦¾Á°−Á´È®ö©À¢̂º−Ä³³É¾−Õªö¡ [ 51 ]  êñ−¸¾ 2005 

¢½Î¾©− Éº¨ ²¾¡ÀÎõº¢º¤ì¾¸ 
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¡¾−¯½À ó́−ì¾£¾Ã−ì½©ñ®¡¾−¦ô¡¦¾¢̃− Pre-feasibility Study Level 

ì¾¨¡¾−¸¼¡  

ºö¤¯½¡º®  ì¾¨¡¾−¸¼¡  
¡¾−¢÷©Œê¿´½©¾  
¡¾−¢÷©Œ¹ó−  
¡¾−¢÷©Œ£º¤ÀÏõº¤  
¡¾−¢÷©Œº÷Â´¤  
£º−¡ùó©  
¡½ªÈ¾¹ó−  
¡Ò¹ó−  

¸¼¡¤¾−¡Ò¦É¾¤ (±¾¨, ¯½ªø−ÕÀ¢í¾, £º¤ÀÏõº¤/º÷Â´¤, ºÈ¾¤−Õ−º−, 
êÒ−Õ£¸¾´©ñ−, À»õº−¥ñ¡, £º¤−ÕÍñ¤À»õº−¥ñ¡ Áì½ º̂−Å)  

Áì½ º̂−Å  
êÒÀÍñ¡£¸¾´©ñ−  
¯½ªøÎÕ Áì½ ª¾−È¾¤¡ñ−¢šÀ¹ œ̈º  
¡ö¤¹ñ−−Õ Áì½ ¥ñ¡ „̄−Ä³³É¾  
¦¾¨¦‰¤Ä³³É¾  
ÏÓÁ¯¤ Áì½ ¦½«¾−−ó¦‰¤Ä³  

¸¼¡¡ö−¥ñ¡Ä³³É¾  
(¸¼¡ÀÍñ¡, ¸¼¡¦¾¨¦‰¤Ä³³É¾ Áì½ ºõ−Å) 

 Áì½ ºˆ−Å  

 

ì¾£¾ ì¾¨¡¾−¸¼¡  

 
Éº¨ ²¾¡ÀÎõº¢º¤ì¾¸  ª¾ª½ì¾¤ì¾£¾¹ö¸ÎÈ¸¨ Ã−¡¾−¦õ¡¦¾ Á°−Á È́®ö©À¢̂º−Ä³³É¾−Õªö¡¢½Î¾©−

ì¾¨¡¾−¸¼¡ ª¾ª½ì¾¤ì¾£¾¹ö¸ÎÈ¸¨  Ï¾¨À¹©  

¡¾−¢÷©Œê¿´½©¾   US$/m3 1.50 VE  

50.00 

£º−¡ùó©  VC US$/m3 2 É¸¨ÀÍñ¡¡Ò¦É¾¤&Ä É́Á®® 20.00 ¯½¡º®©

¡Ò¹ó−  VC US$/m3 70.00 

êÒ£¸¾´©ñ−  WP US$/ton 4,0  00.00 

¡ö¤¹ñ−−Õ Áì½ ¥ñ¡ „̄−Ä³³É¾  E US$/ton 4,000.00  

¡¾−¢÷©Œ¹ó− VE US$/m3 4.50  

¡¾−¢÷©Œ£º¤ÀÏõº¤ VE US$/m3 2.00  

¡¾−¢÷©Œº÷Â´¤ VE US$/m3  

 

¡½ªú¾¹ó−  VC US$/m3 70.00  

¯½ªø−Õ  WG US$/ton 6,000.00  

ª½−È¾¤¡ñ−¢šÀ¹ œ̈º  WS US$/ton 3,000.00  

ì¾£¾ 
ì¾¨¡¾−¸¼¡ 

ì¾£¾
¹ö¸ÎÈ¸¨ 

¯½ìò´¾−¸¼¡ = x 
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ì¾¨¡¾−¯½ìó´¾−ÎÉ¾¸¼¡¡Ò¦É¾¤  

ì¾£¾¹ö¸−È¸¨ 

(US$) (US$) 

  

 

1.

ì¾£¾ì¸´ 
ì/© ì¾¨¡¾−¸¼¡ ¹ö¸ÎÈ¸¨ ¯½ìò´¾− 

1. ¸¼¡¡Ò¦É¾¤   

1.1 ±¾¨/À¢̂º−    

 ¡¾−¢÷©Œê¿´½©¾  m3  50  

 ¡¾−¢÷©Œ¹ó− m3  4.50  

 £º−¡ùó© m3  220.00  

 ¡½ªÈ¾¹ó− m3  70.00  

 ì¸´     

1.2 ê¾¤−ÕÀ¢í¾     

 ¡¾−¢÷©Œê¿´½©¾  m3  1.50  

 ¡¾−¢÷©Œ m3  ¹ó− 

£º−¡ùó© 

È¾¤ªö¡ª½¡º−  

4.50  

220.00   3  m  

ì¸´  

 

    

1.3 º    

 ¡¾−¢÷©Œê¿´½©¾  m3  1.50  

 ¡¾−¢÷©Œ¹ó− m3  4.50  

£º−¡ùó© m3  220.00   

 ì¸´     

1.4 £º¤ÀÏõº¤ Íõ º÷Â´¤     

 ¡¾−¢÷©º÷Â´¤  m   3 50.00  

 ¡¾−¢÷©£º¤ÀÏõº¤  m3  2.00  

 £º−¡ùó© m3  220.00  

 ¡Ò¹ó− m3  70.00  

 ì¸   ´   

1.5 ºÈ¾¤−Õ−º− (ºÈ¾¤ì÷©£  

 ¡¾−¢÷©Œê¿´½©¾   1.50  m3 

 ¡¾−¢÷©Œ¹ó− m3  4.50  

 £º−¡ùó©  m3 220.00  

 ì¸  ´    

1.6  

 ¡¾−¢÷©Œê¿´½©¾   1.50  m3 

 ¡¾−¢÷©Œ¹ó− m  4.50  3 

 £º−¡ùó©  220.00  m3 

 ì¸   ´   

 ¡¾−¢÷©Œê¿´½©¾  m3  1.50  

 ¡¾−¢÷©Œ¹ó− m3  4.50   

 £º−¡ùó© m3  220.00  

 ì¸   ´   

1.8 À»õº−¥ñ¡     

¸¾´©ñ−)    

ê¾¤ì½®¾¨−Õ−º¤    

1.7 êÒ£¸¾´©ñ−     

 ¡¾−¢÷©Œê¿´½©¾  m3  1.50  

 ¡¾−¢÷©Œ¹ó− m 4.50  3  

m3   £º−¡ùó© 220.00  

 ì¸´     

1.9 £º¤

 ¡¾−¢÷©Œ£º¤ÀÏõº¤ 2.00  m3  

£º−¡ùó© m3  

 ¡Ò¹ó− m3  70.00  

 ì¸´     

À¦̃−ê¾¤À¢ km  000.00  

Áì½ º̂−Å % 30   

 ì¸´¸¼¡¡Ò¦É¾¤     

    

2. 3,0êÒÀÍñ¡£¸¾´©ñ− ton  00.00  

3. ª¾−È¾¤¡ñ−¢šÀ¹ œ̈º t 1,5¯½ªø−Õ Áì½ on  00.00  

4. ½ ¥ñ¡ „̄−Ä³³É¾  ¡ö¤¹ñ− Áì L.S.   

5. ÏÓÁ¯¤Ä³³É¾ Áì½ ¦½«¾−−ó¦‰¤Ä³³É¾  L.  S.    

¦¾¨¦‰¤Ä³³É¾ km    

7. ¡Ä³³É¾ ( 2 ~ 6 ) 10  Áì½º̂−ÅÃ−¸¼¡¡ö−¥ñ %  

 ì¸´¸¼¡¡ö−¥ñ¡Ä³³É¾     

      

8. ®ðìò¹¾− Áì½ £È¾¸ò§¾¡¾−ªÈ¾¤Å % 15   

     

 ì¸´êñ¤Ïö©     

−ÕÍñ¤À»õº−¥ñ¡     

 220.00  

1.10 í¾¹¾Â£¤¡¾− 10,

1.11 

  

6.  
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ªö¸µ ¯½À ó́−ì¾£¾ Ã−¢ ¦ô¡¦ -Feasibility Study  È¾¤¡¾− ˜−¡¾− ¾ Pre

Civ Works
e Weir
cavation

avation for Gravity 
 2.906 m2

 Area = (2.906 + 2.113) / 2 = 2
 = 2.8 m

.5095 m2

Length
lume = 2.5095 x 2.8 = 7.027

(Exc et Masonry Wall)
Max Area = 

Vo

avation for W

Aver. Area = (4.0 + 2.5
 = 8.5 + 40.0 = 48.5 m

Volume = 

Area = 0.362 m2

Length
362 x 18.3 = 6.625

Sub-total 6.625

(3) Wet Masonry
a t Embankment)

 = 18.3 m
Volume = 0.

(Gr vity Retaining Wall for Righ
Area = (1.0 + 1.7) x 3.5 / 2 = 4.725 m2

Length
4.725 x 4.6 = 21.735

Min A

 = 4.6 m
Volume = 

rea = (1.0 +
 Area = (1

Volume = 2.9125

Ma rea = (1.0 + 3.

 = 8.

. Work Item

Acc 0.500 10, 00.00

Miscel

ork

Steel P 00.00

Gat 00.00

Turb
Turb

pric
$)

Civil W
Intake Weir
Excavation 217 1.
Excavation 802 4.
Con 3 6.625 2 1,457 Incl. Re-bar & Form work

asonry m
20.00

Wet M 70.00
tota

Intake & De-silting Basin
Excavation 766 1.
Excavation 752 4.
Con 296 20.00

Headrace Channel or Tunnel
Cha 2.
Wet M 579 70.00

Headtank (Surge Tank)
Excavation 73.137 1.50 110 90% of Total Excavation

-rock mExcavation 4.
Con 20.00

tota

Spillway Channel
Excavation 890 1.
Wet M 3 8.460 70.00 592 Incl. Re-bar & Form work

Sub-total 649

1.6 Penstock
Excavation 1.
Con 674 20.00

Powerhouse
Excavation 009 1.
Excavation 4.
Con 3 43.003 2 9,461 Incl. Re-bar & Form work

Sub-total 9,615

1.8

20.00

Exc 1.
Wet M 70.00

tota

ªö¸µÈ¾¤¡¾−£ò©ÄìÈ¯½ìò´¾−ÎÉ¾¸¼¡ ªö¸µÈ¾¤¡¾−£ò©ÄìÈ¯½À ó−ì¾£¾ 

1.4

´

tank
xcavation

= 6.938 m2
th = 6.7 m

Vo

Sub-total

oncr

1. il 
1.1 Intak

(1) Ex
(Exc Retaining Wall)
Area =
Length = 4.6 m

Volume = 2.906 x 4.6 = 13.368

Aver.

(3.7 + 4.3) x 1.0 / 2 = 4.0 m2

Min Area = (2.2 + 2.8) x 1.0 / 2 = 2.5 m2

) / 2 = 3.25 m2

Length
3.25 x 48.5 = 157.625

Sub-total 178.019

(2) Concrete
(Additional Concrete for Heightening)

 1.2) x 1.0 / 2 = 1.100 m2

Aver. .100 + 4.725) / 2 = 2.9125 m2

Length = 2.8 m
 x 2.8 = 8.155

x A 1) x 3.5 / 2 = 7.175 m2

Min Area = (1.0 + 1.6) x 1.0 / 2 = 1.300 m2

Aver. Area = (7.175 + 1.300) /2 = 4.2375 m2

Length 5 + 40.0 = 48.5 m
Volume = 4.2375 x 48.5 = 205.519

Sub-total 235.409

No Q'ty Remarks

1.9 ess Road km 0 5,000

1.10 laneous % 35.000 23,151

Total of Civil W s 89,298

2. enstock ton 9.318 3,0 27,954

3. e and Trashracks ton 0.800 1,5 1,200

4. ine & Generator L.S.
ine & Associated Equipment 15,000

Generator & Associated Equipment 8,000
18,000
28,230

5. Transformer and Switchgears L.S.
Main Transformer & 22 kV Switchgear 6,200
Transportation & Others 4,270

6. Distribution Lines L.S 67,605

7. E&M Miscellaneous ( 2 ~ 6 ) % 10.000 17,646

Total of E&M Works 194,105 283,403

8.

Distribution panel
Transportation & Others

Administration & Engineering Fee % 15.000 42,511

GRAND TOTAL 325,914

unit e Amount
(US (US$)

1. orks
1.1

-common m3 160. 50 240 90% of Total Excavation
-rock m3 17. 50 80 10% of Total Excavation

crete m
3 235.409 16,479

Sub- l 18,256

1.2
-common m3 78. 50 118 90% of Total Excavation
-rock m3 8. 50 39 10% of Total Excavation

crete m3 29. 2 6,445 Incl. Re-bar & Form work
Sub-total 6,603

1.3
nnel Excavation m3 1,265.593 00 2,531

asonry m3 282. 19,781
Sub-total 22,312

1.4
-common m3

3 8.126 50 37 10% of Total Excavation
crete m3 11.582 2 2,548 Incl. Re-bar & Form work

Sub- l 2,694

1.5
-common m3 37. 50 57

asonry m

-common m3 0.356 50 1
crete m3 1. 2 368 Incl. Re-bar & Form work

Sub-total 369

1.7
-common m3 45. 50 68 70% of Total Excavation
-rock m3 19.289 50 87 30% of Total Excavation

crete m

Tailrace
avation-channel m3 37.890 50 57

asonry m3 8.460 592
Sub- l 649

No. NoteWork Item unit Q'ty

Head
(1) E
a) 
Area 
Leng

lume =6.938 x 6.7 = 46.485

b) 
Area = 14.491 m2
Width = 2.4 m

Volume =14.491 x 2.4 = 34.778

81.263

(2) C ete

a)
Area = 9.387 m2

Thickness = 0.2 m
Volume = 9.387 x 0.2 = 1.877

b) 
Area = 2.173 m2

Thickness = 2.0 m
Volume = 2.173 x 2.0 = 4.346

c)
Area = 2.096 +  1.132 = 3.228 m2

Thickness = 0.2 m
Volume = 3.228 x 0.2 = 0.646

d)
Min Area = 0.510 m2

Max Area = 0.788 m2

Aver. Area = 0.649 m2

Length = 3.0 m
Volume = 0.649 x 3.0 = 1.947
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7. ¡¾−¯½À´ó−°ö−¡½êö®ªÒ¦†¤Á¸©ìÉº´ 

 

 

£øÈ´õ Áì½ Àº¡½¦¾− ¡¾−¦õ¡¦¾¯½À ó́−°ö−¡½êö®ªÒ¦†¤Á¸©ìÉº´ Ã−ì¾¸  

¡¾−¯½ªò®ñ©¡¾−¯½À ò́−°ö−¡½êö®ªÒ¦†¤Á¸©ìÉº´Ã−ì¾¸¥½ªÉº¤À»ñ©ª¾´ £øÈ ṍ¡¾−¯½À´ó−°ö−¡½êö® ªÒ¦†¤Á¸© 
ìÉº´¢º¤ì¾¸ê†¸¾¤ºº¡. £øÈ ṍ¡¾−¯½À ó́−°ö−¡½êö®ªÒ¦†¤Á¸©ìÉº´¦½ìñ®Â£¤¡¾−²ñ©ê½−¾Ä³³É¾Á´È−¦½Á©¤ 
µøÈ¢É¾¤Àêó¤− š.  

 

ò̧êó¡¾−¯½À´ó−°ö−¡½êö®ªÒ¦†¤Á¸©ìÉº´¦¿ìñ®Â£¤¡¾−À¢̂º−Ä³³É¾−Õªö¡¢½Î¾©− Éº¨  

• ¡ö©Ï¾¨¡¾− É̄º¤¡ñ−¦†¤Á¸©ìÉº´ (2001)

• ¡¾−¯½¡¾©Ã§É Áì½ ¡¾−¥ñ©ª̃¤¯½ªò®ñ©¡ö©Ï¾¨ 
É̄º¤¡ñ− ¦†¤Á¸©ìÉº´ (2002) 

• ì½®¼®¡¾− ¡¾−¥ñ©ª̃¤¯½ªò®ñ©¡¾−¯½À ó́−°ö−¡½ 
êö®ªÒ¦†¤Á¸©ìÉº´ Ã−Â£¤¡¾−Ä³³É¾Ã−ì¾¸ (2001)

• ´¾©«¾−¡¾−£÷É´£º¤¦†¤Á¸©ìÉº´Ã−Â£¤¡¾−Ä³³É¾ 
(2003) 

¡¾−¯½À ó́−¦†¤Á¸©ìÉº´Á È́−
Îˆ¤ ê†ªÉº¤Ä¯£¼¤£øÈ¡ñ®¡¾−²ñ©ê½
¡¾− À§†¤¡¿− ö©°ö−¡½êö®ªÒ¦†
º¾© À¡ó©¢œ−ºñ−À− ˆº¤¥¾¡¡¾−¡Ò
©¿À− ó−¡¾−°½ìò© Áì½ ¡¾−µ
À²ˆºÀ»ñ©¡¾−ªñ©¦ó−Ã¥ Ȩ̀¾Á°−
¡È¾¸¥½«õ¡¥ñ©ª˜¤¯½ªò®ñ©Íõ®Ò
ªÉº¤»øÉìú¸¤ÎÉ¾¸È¾ ó́°ö−¡½êö®ªÒ¦†
Í¾¨¯¾−Ã©ê†£¾©Àºö¾Ã¸ÉÃ−À´ˆº´
ª˜¤¯½ªò®ñ©Â£¤¡¾−  

¢½®¸− ¡¾− 
−¾ Â£¤ 

¤Á¸©ìÉº´ê† 
¦É¾¤, ¡¾− 
÷©Â£¤¡¾− 

Â£¤¡¾−©„¤
, ²¸¡À»ö¾¥½ 

¤Á¸©ìÉº´
ó¡¾− ¥ñ© 
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Â©¨º ¢º¤ì¾¸,®ö©ì¾¨¤¾− ¡¾−¯½À ó́−°ö−¡½êö®ªÒ¦†¤Á¸© 
ìÉº´ ¢ º½êò®¾¨ìñ¡¦½−½Â©¨ì¸´¢º¤Â£¤¡¾−, ¡¾−¡„−¡º¤Â£¤¡¾−, ¡¾−ìœ´ 
£õ−¡¾−¦ô¡¦¾ Áì½ ¡¾−º½−÷´ñ©¡¾−¡„−¡º¤Â£¤¡¾−, ®ö©ì¾¨¤¾−¡¾−¯½À ó́−°ö−¡½êö®ªÒ¦†¤Á¸©ìÉº´ 
À®œº¤ª Á¸©ìÉº´ (EIA) Áì½ Á°−¤¾−£÷É´£º¤¦†¤Á¸©ìÉº´ 
(EMP ©ìÉº´Á È́−¦½Á©¤µøÈ¢É¾¤Àêó¤.  

 

 

 

ªö¸µÈ¾¤ ¡¾−¯½À´ó−°ö−¡½êö®ªÒ¦†¤Á¸©ìÉº´¦¿ìñ®Â£¤¡¾−À¢ˆº−Ä³³É¾−Õªö¡¢½Î¾©−Éº¨ 

ó¤Ã¦È£øÈ´õ ¡¾−¯½À ó́−°ö−¡½êö®ªÒ¦†¤Á¸©ìÉº´ 
º¤ ¥½ªÉº¤¯½¡º®©É¸¨ ¡¾−

í− (IEE), ®öì¾¨¤¾−¡¾−¯½À ó́−°ö−¡½êö®ªÒ¦†¤
). ò̧êó¡¾− ì½º¼©Ã−¡¾−¯½À ó́−°ö−¡½êö®ªÒ¦†¤Á¸

 

 

 

 

 

1. ¡¾−º½êò®¾¨ìñ¡¦½−½Â©¨ì¸´¢º¤Â£¤¡¾−: ¦¿ìñ®êñ¤Ïö©Â£¤¡¾−À¢̂º−Ä³³É¾−Õªö¡  
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§̂Â£¤¡¾−  −Õ ºøÀÎõº 

À¥í¾¢º¤Â£¤¡¾− ¡ö´Ä³³É¾, ¡½§¸¤º÷©¦¾¹½¡¿Áì½ ¹ñ©«½¡¿  

¯½À²©Â£¤¡¾− Â£¤¡¾−À¢ˆº−Ä³³É¾−Õªö¡  

¢½Î¾©Â£¤¡¾− ¡¿ìñ¤¤¾−°½ìò©ºº¡: 
¡¿ìñ¤ªò©ª̃¤ 383kW 
¯½ìò´¾−−Õºº¡Á®® 1.6 m3/s 
À¦˜−ê¾¤À¢í¾¹¾:0 km 
¦¾¨¦‰¤Ä³³É¾ 22kV : 90 km 

ņ̃©«÷¯½¦ö¤¢º¤Â£¤¡¾− §È¸¨¯ñ® ÷̄¤ì½©ñ®¡¾−§ö´Ã§ÉÄ³³É¾Ã¹É©ó¢œ−, ì÷©°Èº−£¸¾´ê÷¡¨¾¡, Áì½ 
¦‰¤À¦ó´¡¾−Àªó®Âªê¾¤©É¾−À¦©«½¡ò©Ã−À¢©À ṍº¤ ¨º©ºø  

ê†ª˜¤Â£¤¡¾−  Á¢¸¤: °í¤¦¾ìó 
À ṍº¤: ¨º©ºø 
®É¾−µøÈÄ¡É¥÷©ê†ª˜¤À¢ˆº−: −¾¤¾¸ 
¦¾¨−Õ: −Õºø 

¦ø¤ (m) 6 ±¾¨/À¢̂º− £º−¡ùó© 

¨¾¸ (m) 50 

£º¤ÀÏõº¤À ó̄© ¨¾¸ (m) 2,300 

ºÈ¾¤−Õ−º− ¨¾¸ (m) 9 

ņ̃©¦½©÷ê†¥½Ã§ÉÃ−¡¾−¡Ò¦É¾¤ Áì½ 
¡¾−°½ìò©Ä³³É¾  

ê¾¤¦‰¤−Õ 

êÒ£¸¾´©ñ− ¨¾¸ (m) 100 

¡¾−¯½À ó́−¯½ìò´¾− Áì½ £÷−−½ 
²¾® ¢º¤ê¾©Á¢¤, ê¾©ÁÍ¸ Íõ ´ö− 
ì½ °ò© À§†¤´¾¥¾¡¡¾−¡Ò¦É¾¤ Áì½ 
¡¾−°½ìò© Ä³³É¾ 

¦…¤À¦©ÀÍõºê†À¯ñ−¢º¤Á¢¤:ªö©ªí−Ä´É(Äì¨½¡¾−¡Ò¦É¾¤) 
¦…¤À¦©ÀÍõºê†À¯ñ−ê¾©ÁÍ¸:−Õ©¿(Äì¨½¡¾−¡Ò¦É¾¤) 
 

Á»¤¤¾−ê†¥½−¿Ã§ÉÀ¢í¾Ã−¡¾−¡Ò¦É¾¤Áì½ 
©¿À− ó−¡¾−°½ìò©  

¨ñ¤®Òêñ−²ò¥¾ì½−¾ 

¡¾−£¾©£½À−°ö−¡½êö®ªÒ¦…¤Á¸©ìÉº´ 
ê¾¤©É¾−®¸¡Áì½©É¾−ìö®(°ö−¡½êö®ê¾¤ 

°ö−¡½êö®©É¾−®¸¡:  
¯ñ® ÷̄¤¡¾−¢½¹¨¾¨ªö¸¢º¤¡¾−§ö´Ã§ÉÄ³ 

¡¾¨¨½²¾®,§ó¸½²ñ−,¦ñ¤£ö´, ņ̃©ê½−½ê¿ 
Áì½À¦©«½¡ò©) 

°ö−¡½êö®©É¾−ìö®:  
¡¾−ÄÍ¢º¤−ÕÍÐ©ìö¤§‡¤¥½´ó°ö−¡½êö®Â©¨¡ö¤ªÒ¡¾−¹¾¯¾Áì½¡¾−¡½¦ò¡¿¢º¤¯½
§¾§ö− 
¢ö¤À¢©ê‰¤−¾ê†µøÈê¾¤±„¤§É¾¨¢º¤¯½ªø−ÕÀ¢í¾¥½«õ¡−Õ«É¸´®¾¤¦È¸−Íõ«É¸´Ïö© 
Â©¨ºó¤Ã¦È¡¾−ºº¡Á®®¢º¤Â£¤¡¾−.−šÁ È́−°ö−¡½êö®ê¾¤¦ñ¤£ö´Áì½¥½ªÉº¤Ä©É´ó
¡¾−£í−£ Ȩ́¾µÈ¾¤«†«É¸−. 

¡¾−¦½ÀÎó´¾©ª½¡¾−£÷É´£º¤¦…¤Á¸© 
ìÉº´¥½Ä©É ó́¡¾−¥ñ©ª˜¤¯½ªò®ñ©ª¾´ÁªÈì½
Äì¨½¢º¤Â£¤¡¾− 

¨ñ¤®Òêñ−²ò¥¾ì½−¾ 

¢Ó ǿ−ê†Ã§É Áì½ ¦ö´ ÷́©ªò«¾−ê†«õ¡À»ñ©¢œ− 
À¸ì¾¡¿− ö©°ö−¡½êö®ê†£¾©£½À−Ã Ȩ́ 

¢Ó ǿ−ê†À¡ñ®¡¿´¾Ä©É°È¾−¡¾−ìö¤¦½Î¾´, ¡¾−ºº¡Á®®Â£¤¡¾− 
¢Ó ǿ− Áì½ Á°−ê†¥¾¡ GIS  

2. °ö−¦½ÍÐ®¢º¤Â£¤¡¾−: ¡¿ìñ¤ªò©ª̃¤Í¾¨¡ Ȩ̀¾ 2,000 kW 

§̂Â£¤¡¾− −Õ®÷− 2 
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¥÷©¯½¦ö¤/£¾©Ï¾¨ ¢º¤Â£¤¡¾− Ã¹Éªö¸À´õº¤Ä©É»ñ®¡¾−¯ñ®¯÷¤¡¾−¢½¹¨¾¨ªö¸¢º¤ì½®ö®Ä³³É¾, 
´¢½;¨¾¨ê¾¤©É¾−À¦©«½¡ò©. ÍÐ©°Èº−£¸¾´ê÷¡¨¾¡ Áì½ À¦ó

Á¢¸¤ °í¤¦¾ìó 

À´õº¤  

ê†ª˜¤Â£¤¡¾− 

§
ª˜¤¯½ªò®ñ©Â£¤¡¾− ¡º¤

ê†¹Éº¤¯½§÷´ì
Ä³
¢Éº¤À¢í¾»È¸´. 

Â£¤»È¾¤¢º¤ºö¤¡º− À¥í¾¢º¤Â£¤¡¾−:¡ö´Ä³³É¾/¡½§¸¤ º¹ 
Á¸©ìÉº´ À¢©À−œºê† ê†®Ò´ó°ö−ê¾¤©É¾−¦…¤Á¸©ìÉº´ 

¿Ã§Éê†©ò−À¯ñ−Íñ¡ 

Á´È−Õ 

½ìò´¾−−ÕÄ – m

ó¯½ìò´¾−¡¾−ÄÍ 
ø¤êñ¤Ïö© 
− ó¦¾©ºñ−Ã¹È¨Åº

ÅÁì½®ñ−©¾£÷−ìñ¡¦½−
ì¸¤¦ø¤−Õªö¡ê†´ó¯½¦ò©êò°ö−  m

½¢º¤ ñ́−. 
 –

ñ¡ – 

¾−¡½¦ò¡¿ 

¡¾−¨ö¡¨É¾¨¥ñ©¦

−²ö−ì½À ṍº¤ Áì½ 
®ñ−©¾¡÷È´§ö−À°‰¾. 

,¡¾−®ðìò¡¾−Áì½®ñ−©¾
«

ºö¤¯½¡º®º̂−Å. Check dam in Nam Hoy river 
½Îö− 

¡¿ìñ¤ªò©ª˜¤ 850 – 3,400 kW 

ÁÍÈ¤²½ìñ¤¤¾− ²½ìñ¤¾−−Õªö¡ 

−Õ´ñ−,¦¾−À£ ó́¦¿»º¤Ä ®ÒÃ§É−Õ´ñ−Áì½¦¾−À£ ó́¦¿»º¤Ä Ȩ́ Ȩ́ 

¯½À²©¢½®¸−¡¾− 
°½ìò©²½ì¤ñ¤¤¾− 
−Õ/£¸¾´»Éº−/ºˆ−Å 

À»õº−¥ñ¡Áì½¦½«¾− óÄ³ À»õº−¥ñ¡¥½Ä©É»ñ®¡¾−¡Ò¦É¾¤. 
¡¾−ºº¡Á®®ì½º¼© ñ̈¤®Òêñ−Ã©Éªñ©¦ò−Ã¥. 

³É¾ 

ÎÈ¸¨¯„−Ä³Áì½¡ö¤¹ñ−(§½− ò©,¡¿ìñ¤¡¾−°½
ìò©,¡¾−°½ìò©ê†Ä©É»ñ®) 

ìñ¤ªò©ª˜¤: 850- – 3,400kW 

: 1-4  m3/s 

¡¿

¯½ìò´¾−−ÕÄÍºº¡Á®®

¸ñ©¦½©÷ £º−¡ùò© 

ì¸¤¦ø¤ 6 m 

À¢ˆº−¡˜−−Õì¸´êñ¤¢½Î¾©(ì¸¤¦ø¤,ì¸¤ 

†,£¸¾´Àìò¡¦ø¤ 
½©ñ®−Õ¦ø¤¦÷© 

– 

êñ¤ì¸¤¨¾¸Áì½ 
Áì¸¦¾¨ê†Ä©É¦½ÀÎóÄ¸É 

  – km

¢½Î¾©¢º¤ê¾¤À¢í¾¹¾Â£¤¡¾−,£¸¾´¨¾¸ 
Áì½ Áì¸ê¾¤ê†Ä©É¦½

ºÈ¾¤−Õ−º− ì¸¤¨¾¸ (m) ®¾¨−ÕÍñ¤À¢ˆº− (¯½À²©

 ì¸¤¨¾¸ (m) – 

Áì½£¸¾´¨¾¸) 

êÒ£¸¾´©ñ−

ºö¤¯½¡º®º̂−Å¢º¤Â
£¤¡¾− 

ˆ®É¾−µøÈ¥÷©ê†ª˜¤À¢ˆº− Sentham 
¦…¤¦¿£ñ−Áì½ì¾¨ì½º¼©¢º¤¡ò©¥½¡¿Ã−¡¾−¥ñ©
¥ö−À«ò¤¯½¥÷®ñ− 

¯½§÷´¯ô¡¦¾¹¾ìõÄ©É¥ñ©¢›−ÁªÈ¸ñ−ê† 4 ¹¾ 6 ó́−¾ 2004 
ñ©¸ò¦¾¹½¡ò©Ä³³É¾ì¾¸ §‡¤Ä©ÉÀ§ó−¸ò§¾¡¾−¥¾¡¡ö´ 

³É¾,²½Á−¡º÷©¦¾¹½¡¿Á¢¸¤²¾¡ÀÎõºÁì½ºö¤¡¾−¥ñ©ª˜¤ê†¡È¼¸ 

À¢©À−œºê† ê†´ó°ö−ê¾¤¦…¤

¡¾−À²¾½¯ø¡Áì½¡¾−− ¯È¾Ä´É Áì½ ê‰¤−¾ 

−Õ®÷− 2

¦¿¯½¦ò©¯½ìò´¾−−ÕÄÍÃ−ì½©øÁìÉ¤ – litre/s/km2

¯ ÍÃ−ì½©øÁìÉ¤ 3/s

Á´È−Õ,¹É¸¨−Õ§…¤ì¸´´
¦½ÀìÈ¨Áì½ªÔ¦÷© ì¸¤¦
ì¸´êñ¤Â£¤¦É¾¤ê¾¤êðì½ õ−

¡ò©¥½¡¿ê†À¯ñ−¡¾−£É¾Í

¡ò©¥½¡¿ê†À¯ñ−Íñ¡Ã−¡¾−©¿À− ó−§ó¸ò© ¡

À− œºê†¢º¤Â£¤¡¾− 
ñ−¦È

¸−Ã¹È¨Á È́−ì¸´ ó́ 
ÏøÈ®É¾−, Íñ¤£¾À»õº− 
Áì½ 
¡¾−£¾©£½À−¥¿−¸

²œ−«¾−Â£¤ìÈ¾¤ê†À¯ñ−Íñ¡Ã−¡¾−ªò©ªÒ²ö¸²ñ−

¡¾−°½ìò©ê†Ä©É»ñ®/¦…¤À¦©ÀÍõº ¯½ìò´¾−−ÕÄÍºº¡Á®®: 1-4 m3/s 

¨¾¸), ņ̃©¦½©÷. 

ì¸¤¨¾¸êñ¤Ïö© 40 m 
ºÈ¾¤À¡ñ®−Õ ì¸´´óÀ− œºê
¦÷©¢º¤−ÕÎÉ¾À¢ˆº−Ã−ì

¢½Î¾©¢º¤¦¾¨¦‰¤ì¸´

ÀÎóÄ¸É. 
– km 

£º¤ÀÏõº¤À¯ó© ì¸¤¨¾¸ (m) 5,500 

– 

£º¤¦‰¤−ÕÎÉ¾À¢ˆº−,êÒ¦‰¤Á»¤©ñ−,£º¤ì½ 

Á»¤¤¾−Ã−¡¾−¡Ò¦É¾¤ – 

3 ©¦º®. . ¡¾−¡¸
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»ø®Á®®¢º¤Â£¤¡¾− ¡¾−¡¸©¦º® 

2,000 kW  
¡¾−¡¸©¦º ®ê¸− ®ö©
Ã−®ö© ò̧²¾¡¢º¤Â£¤¡¾− 

Â£¤¡¾−Ä³³É¾−Õªö¡ê† ó́¡¿ìñ¤ªò©ª̃¤Í¾¨¡ Ȩ̀¾ 2,000 kW 
´ê†¥÷©ê†ª̃¤¢º¤Â£¤¡¾− 

 ¡¾−¡¸©¦º®Â©¨ ìö¤¦¿Í¸©²¾¡ 
¦½Î¾

Â£¤¡¾−Ä³³É¾−Õªö¡ê† ó́¡¿ìñ¤ªò©ª̃¤Àê‰¾¡ñ®ÍõªÔ¡ Ȩ̀¾ 100 
kW  

®Ò ó́¢½®¸−¡¾−¯½À ó́−°ö−ê¾¤¦…¤Á¸©ìÉº´ 

Â£¤¡¾−Ä³³É¾−Õªö¡ê† ó́¡¿ìñ¤ªò©ª̃¤Í¾¨¡ Ȩ̀¾ 100 ¹¾ ®Â©¨ êö º½êò®¾¨ 
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4. IEE (¡¾−¡¸©¡ Éº´À®œº¤ªí−) 

½ê

¾°ö−¡½êö®ªÒ¦…¤Á¸©ì

»ø®Á®®ªö¸µÈ¾¤¢º¤¢º®À¢©°ö−¡ ö® (Â£¤¡¾−−Õ®÷− 2) 

 
  Äì¨½¡¾−©¿À−ó−¡¾−¡Ò¦É¾¤ Äì¨½©¿À−ó−¡¾−°½ìò© 

 

®ñ−©¾°ö−¡½êö®ê†º¾©¥½À¡ó©¢›− 

À¢ˆº−, 

Áì½®ñ−©¾º÷
¯½¡º−¡ö− ¦¾¨¦‰¤ «½Îö− ±¾¨/¯½ªø−Õ 

À¢í¾ ê†Ã§ÉÃ−¡¾− 
°½ìò© 

 

ê¾¤¦‰¤−Õ 

¥ñ¡Ä³³É¾ªÈ¾¤
Å 

¯½ìò´¾−−Õ ¡¾−©¿À− ó− 
¡¾−°½ìò©

1 ¡¾− ö̈¡¨É¾¨¥ñ©¦ñ−Á®®®ÒÀªñ´Ã¥       
2 À¦©«½¡ò©êÉº¤«…−À§„−: 

¡¾−¥É¾¤¤¾−, ¡¾−©¿ìö¤§ó ò̧© Áì½ 
ºˆ−Å 

   C A  

3 ¡¾−−¿Ã§Éê†©ò− Áì½ 
§ñ®²½¨¾¡º−ê¿´½    C A  

4 ºö¤¡º−êÉº¤«…−À§„−: 
ºö¤¡º−²œ−«¾−Â£¤ìÈ¾¤¦ñ¤£ö´ Áì½ 
ºö¤¡º−??????  

      

5 Ìì½®ö®²œ−«¾−Â£¤ìÈ¾¤¢º¤¦ñ¤£ö´ 
Áì½¡¾−®ðìò¡¾−ê† ó́µøÈ       

6 £ö−¨¾¡¥ö−, ©„¤À©ó´ Áì½ §ö−À°‰¾       
7 ®ÒÄ©É»ñ®¦È¸−Á®È¤¥¾¡°ö−¯½Â¹¨© 

Áì½°ö−À¦¨¹¾¨??????    B B B 
8 §ñ®¦ö´®ñ©ê¾¤ ņ̃©ê½−½ê¿ C C C    
9 ¡¾−¢ñ©Á¨È¤ê¾¤©É¾−°ö−¯½Â¹¨¡ 

¢º¤êÉº¤«…−.       
10 ¡¾−−¿Ã§É−ÕÍõ¡¾−−¿Ã§É−ÕÃ¹É«õ¡

ªÉº¤Áì½????????    A A  
11 ¦÷¢½º¾−¾Ä´ B B B    

¦…¤
Á¸

©ì
Éº´

¦ñ¤
£ö´

: 
°ö−

¡½
êö®

ªÒ®
ö©®

¾©
ò̈¤§

¾¨
 Á

ì½
 

¦ò©
êòÀ

©ñ¡
º¾

©¥
½¡

È¼¸
²ñ−

¡ñ®
®ñ−

©¾
®ñ−

êñ©
«¾
−¢

º¤
¦…¤

Á¸
©ì

Éº´
¦ñ¤

£ö´
 

12 £¸¾´¦È¼¤ªÒ²½¨¾©ê¾¤À²©¦¿²ñ− 
À§„−: HIV/AIDS B B B    

13 ìñ¡¦½−½ê¾¤²ø´¦¾¡ Áì½ 
êðì½−ó¦¾©       

14 −ÕÄªÉ©ò− C      
15 ¡¾−²ñ¤ê½ì¾¨¢º¤©ò− B B B    
16 ¦½²¾®©É¾−º÷êö¡¡½¦¾© B   A A  
17 À¢©Á£´−Õ       
18 §ó¸½²õ©®ö¡,−Õ Áì½ §ó¸½−¾Å²ñ− B B B A A  
19 º÷ª÷− ò¨ö´ ò̧ê½¨¾       
20 À− œºê†©ò−       

¦…¤
Á¸

©ì
Éº´

ê¿
´½

§¾
© 

21 £¸¾´»Éº−¢º¤Âì¡       
22 ´ö−ì½²ò©Ã−º¾¡¾©       
23 ´ö−ì½²ò©Ã−−Õ B B B  B  
24 ©ò−ªö´       
25 ¦…¤À¦©ÀÍõº B B B    
26 ¦¼¤ìö®¡¸−Áì½¡¾−¦„−¦½Àêõº−       
27 ¡¾−ÍÐ®¢º¤²œ−©ò−       
28 ¡…−ÀÏñ−       
29 ª½¡º−²œ−−Õ B B B  B  

´ö−
ì½

²ò©
 

30 º÷®ñ©ªòÀ¹© B B B    
Ï¾¨À¹©)ºñ©ª¾£¸¾´¦È¼¤: A: £¾© Ȩ̀¾Ä©É»ñ®°ö−¡½êö®»É¾¨Á»¤ / B: £¾© Ȩ̀¾¥½Ä©É»ñ®°ö−¡½êö®¦È¸−Î‡¤ / C: 
¨ñ¤®ÒÁ−ÈÃ¥¡ñ®°ö−¡½êö®ê†À¡ó©¢›− / ®Ò´óÀ£̂º¤Ï¾¨: ®Ò ó́°ö−¡½êö®, ®Ò¥¿À ñ̄−ªÉº¤À»ñ© EIA. 
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5. EIA (¡¾−¯½À ó́−°ö−¡½êö®ªÒ¦…¤Á¸©ìÉº´) 

®ñ−©¾¹ö¸¢Óê†ªÉº¤Ä©Éì½®÷µøÈÃ− EIA 

No ªö¸µÈ¾¤¢º¤®ö©ì¾¨¤¾− EIA  

ÍÐ® 

¤»È¾¤¡¾−¥ñ©ª˜¤¢º¤ºö¤¡º−(ì¸
ì½®¼®¡¾− Áì½ ¡¾−£÷É´£º¤) 
®ö©º ²¾® œ−«¾−½êò®¾¨¡È¼¸¡ñ®¦…¤Á¸©ìÉº´(¦½ Â©¨² : 
¡¾¨¨½²¾®,§ó¸½²õ©,¦ñ¤£ö´,¸ñ©ê½−½ê¿ Áì½ 
¦…¤Á¸ ¡ò©) ©ìÉº´ê¾¤À¦©«½
6.1 ²¾¡ê‰¸Ä¯ 
6.2 À− œºê†ê†¥½Ä©É»ñ®¡¾−¦ô¡¦¾¦…¤Á¸©ìÉº´ 
6.3 ¢Ó ǿ−²œ−«¾− 

 

6.4 ¡¾−¦½ÀÎó»ø®²¾®ªö¸¥ò¤ 
7 ¦ô¡¦¾ê¾¤Àìõº¡ 

 °ö−¡½êö®ªÒ¦…¤Á¸©ìÉº´(¡¾¨¨½²¾®,§ó¸½²õ©,¦ñ¤£ö´, ņ̃©
ê½−¾ê¿Áì½°ö−¡½êö®ªÒÀ¦©
¡¾− ó́¦È¸−»È¸´¢º¤§÷´§ö− 
º½êò®¾¨À¹©°ö−ê¾¤Àìõº¡ê†«õ¡Àìõº
Á°−¡¾−£÷É´£º¤¦…¤Á¸©
¦½ÍÐ® 

À²š´Àªó´ 
¡½¦¾−§Éº−êÉ¾¨ 

½´¸−£¿¦ñ®  
6 ñ−©¾Àº¡½¦¾−ºÉ¾¤ºó¤ 

®ñ−©¾¹ö¸¢Ó 
1 ²¾¡¦¾ì½®¾− 
2 ¢º®¢È¾¨ÎÉ¾¸¼¡ 
3 ®ö©¦½
4 ²¾¡¦½ÀÎó 

5 Â£ ´ ó́−½Â¨®¾¨, 

6

8 «½¡ò©) 
9 
10 ¡ 
11 ìÉº´ 
12 
13 ¢Ó ǿ−
14 Àº
15 ¯ ,ºñ¡¦º−¹ Ó̈Áì½§̂¹¨ÓªÈ¾¤Å
1 ®
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6. EMP (Á°−¡¾−£÷É´£º¤¦…¤Á¸©ìÉº´) 

®ñ−©¾¹ö¸¢Óê†ªÉº¤Ä©Éì½®÷µøÈÃ− EMP 

No 
1 ²¾¡¦¾ì½®¾− 
2 ®ö©¦½ÍÐ® 
3 ²¾¡¦½ÀÎ
4 Â£¤»È¾¤¥ñ©ª
5 ¡¾−¡½¡¼´¡¾−£÷É´£º¤ 
6 ´¾©ª½¡¾−£÷É´£º¤¦…¤Á¸©ìÉº´

¡¾−¡¸©¡¾ 
Á°−¡¾−£÷É´£º¤¦…¤Á¸©ìÉ¸´¢º¤£øÈ¦ñ−¨¾ (CEM
´¾©ª½¡¾−Á¡ÉÄ¢ 

10 ¡¾− ó́¦È¸−»È¸´¢º
ª¾ª½ì¾¤¡¾−¥ñ©ª̃¤¯½ªò®ñ© 
´ø−£ êñ¤Ïö© 

−£¿¦ñ®,ºñ¡¦º−¹ Ó̈Áì½§
14 ê¸−£õ− EMP 
15 Àº¡½¦¾−ºÉ¾¤ºó¤ 

®ñ−©¾¹ö¸¢Ó 

ó 
 Áì½ ¡¾−£÷É´£º¤) ˜¤¢º¤ºö¤¡º−(ì¸´ ó́−½Â¨®¾¨,ì½®¼®¡¾−

 
7 
8 P) 
9 

¤§÷´§ö− 
11 
12 È¾
13 ¯½´¸ ˆ¹¨ÓªÈ¾¤Å 
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