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︠﹢ا﹡﹠︡ه ﹎︣ا﹝﹩ ؛
﹡﹬︪︣﹥ ای ﹋﹥ ا﹬﹠﹉ در ا︠︐﹫︀ر ︫﹞︀ ︨️ ، از ︨︣ی ﹝︖﹑ت ︑︣︗﹞﹥ 
︫︡ه ︑﹢︨︳ د﹁︐︣ ﹝︴︀﹜︺︀ت ︑﹢︨︺﹥ ﹁﹠︀وری ︫︣﹋️ ︨︀︑﹊︀ب ا︨️ 
︠﹢ا﹨︡  ﹇︣ار  ﹝﹠︡ان   ﹤﹇﹑︻ ا︠︐﹫︀ر  در   ﹏︧﹚︧﹞ ︋︴﹢ر  ا...  ا﹡︪︀ء   ﹤﹋

.️﹁︣﹎
 ︀︋ ﹁︀︲﹑ب  و  آب  و  آب   ، ︋︣ق  ﹨︀ی  ︝﹢زه  در  ﹡﹬︪︣︀ت   ﹟﹬ا
﹝︜︡ود  ︋︭﹢رت  و  ︫︡ه   ﹤﹝︗︣︑  ، ا﹡︐︪︀ر  ز﹝︀ن  از  ا﹡︡ک  ︑︀︠﹫︣ی 

﹝﹠︐︪︣ ﹝﹩ ﹎︣دد .
  ︤﹫﹡ و  ﹡﹬︪︣︀ت  ا︨︀﹝﹩  ︭︠﹢ص  در  ا︵﹑︻︀ت   ︉︧﹋  ️﹧︗
 ﹩︐﹡︣︐﹠﹬ا آدرس   ﹤︋  ً︀ ﹀︴﹛ ﹝︖﹑ت   ﹟﹬ا  PDF  ﹤︟︧﹡  ﹤︋ د︨︐︨︣﹩ 
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︀︑﹊︀ب  ︨️ ﹋︣ ︣ ﹝︴︀﹜︺︀ت ︑﹢︨︺﹥ ﹁﹠︀وری︫   د﹁︐



﹤︮﹑︠
︣  را ا︻﹞︀ل    ﹝﹩ ﹋﹠︡  ﹬︢  ︎︡ ﹬︡︖︑ ︀ی﹧﹬ا︤﹝﹩ ا﹡︣ژ ا︡ف ا﹜ ︀ (ای ﹬﹢)  ا﹨ ا︑︜︀د﹬﹥ ارو︎

 ︀︋  ﹤﹚︋︀﹆﹞ ︋︣ای  ا﹜︤ا﹝﹩  ا﹇︡ا﹝︀ت   ﹏﹞︀︫  ﹏﹞︀﹋  ﹤︐︧︋  ﹈﹬  ︀︋ ارو︎︀   ﹤﹬︀د︜︑ا ر﹨︊︣ان 
︠︣وج ﹎︀ز﹨︀ی ﹎﹙︟︀﹡﹥ ای و ا﹁︤ا﹬︩ ا︨︐﹀︀ده از ا﹡︣ژ﹧﹬︀ی ︑︖﹬︡︡ ︫︡﹡﹩ از ︗﹞﹙﹥ 
 ﹟﹬ا ️︨︀﹬ا﹡︣ژی ︋︣ق آ︋﹩ ﹝﹢ا﹁﹆️ ﹋︣د﹡︡. ︮︡را︻︷﹛ آ﹜﹞︀ن، آ﹡﹍﹑ ﹝︣﹋﹏- ﹋﹥ ر
﹡︪️ ٢ روزه را ﹋﹥ در ﹝︀ه ﹝︀رس ︋︣﹎︤ار ︫︡ ︋︺﹧︡ه دا︫️- ا︻﹑م ﹋︣د ﹋﹥ ︑︭﹞﹫﹛ 
 ﹏﹞︀︫  ﹤﹋  ︫︡ ا︑︟︀ذ   ﹢︱︻ ﹋︪﹢ر   ٢٧  ︳︨﹢︑  (﹅﹆︜︑  ﹏︋︀﹇ و  ︎︣وازا﹡﹥   ︡﹠﹚︋) ﹨︀ی 
ا﹨︡اف ا﹜︤ا﹝﹩ ︋︣ای ا︨︐﹀︀ده از ﹝﹠︀︋︹ ا﹡︣ژی ︑︖﹬︢︎ ︡﹬︡︣ ﹝﹩ ︋︀︫︡ و ا﹬﹟ ﹝﹢︲﹢ع 
 ﹟﹬ا ﹤﹊﹫﹛︀︝ ارو︎︀ را در ︮︿ ﹝︊︀رزان در ︋︣ا︋︣ ﹎︣م ︫︡ن ز﹝﹫﹟ ﹇︣ار ﹝﹩ د﹨︡. در
و   ﹟︋︣﹋ ا﹋︧﹫︡  دی  ﹎︀ز  ︠︣وج   ︩﹨︀﹋ ︋︣ای  ارو︎︀   ﹤﹬︀د︜︑ا ا﹨︡اف  ﹝﹢ا﹁﹆︐﹠︀﹝﹥، 
 ﹟﹬از ا ﹈﹬ ︣﹨ ،︡﹬︀﹝﹡ ﹩﹞ ︿﹬︣︺︑ را ︣﹬︢︎ ︡﹬︡︖︑ ا︨︐﹀︀ده از ﹝﹠︀︋︹ ا﹡︣ژی ︩﹬ا﹁︤ا
﹋︪﹢ر﹨︀ ﹬︀︋︡ ا﹨︡اف ︠﹢د را ︋︀ ﹝︖﹢ز ﹬︀︨︣ ا︻︱︀ء ︑﹠︷﹫﹛ ﹡﹞﹬︀﹠︡، ﹋﹥ ا﹬﹟ ﹝﹢︲﹢ع 
ر﹨︊︣ان  دارد.   ︀﹧﹛︀︨  ﹟﹬ا ︵﹢ل  در   ︀﹧︐﹛دو  ︣﹬︀︨ و  ︋︣و﹋︧﹏   ﹟﹫︋  ︒︜︋  ﹤︋ ا︫︀ره 
 ٢٠ ﹝︣ز   ﹤︋  ︣﹬︢︎  ︡﹬︡︖︑ ا﹡︣ژی  از  ا︨︐﹀︀ده  ﹝﹫︤ان  ر︨︀﹡︡ن  ︋︣ای  ﹋﹠﹠︡ه،   ️﹋︫︣
در︮︡ ︑︀ ︨︀ل ٢٠٢٠ ﹝﹢ا﹁﹆️ ﹋︣د﹡︡ ﹋﹥ ا﹬﹟ ﹝﹢︲﹢ع ︋︀ ︑﹢︗﹥ ︋﹥ ا﹡︺︴︀ف ﹬︢︎︣ی 
 ︣︲︀︝ ︝︀ل  در   .︫︡  ︿﹬︣︺︑ ﹝︪︐︣ك،   ﹨︡ف   ﹟﹬ا  ﹤︋  ﹈﹝﹋ ︋︣ای  ﹋︪﹢ر﹨︀   ﹤﹝﹨
ا︨︐﹀︀ده از ا﹡︣ژ﹧﹬︀ی ︑︖﹧﹠︑ ﹩﹡︫︡ ︡﹬︡︀ ٧ در︮︡ از ا﹡︣ژی ا︑︜︀د﹬﹥ ارو︎︀ را ︫︀﹝﹏ 

﹝﹩ ︫﹢د. 
ا︡  ﹝﹩ ﹋﹠︡  ﹫ ︣ق︎  ︀ وات︋  ﹍﹞ ۶٠٧۵ ︡ ا︣ی ︑﹢﹜﹫ ️ ﹡﹫︣و﹎︀ه آ︋﹩ را︋  ﹬︀  ︨١٣٩ ﹏﹬︋︣ز

︨︀ل  در  رود︠︀﹡﹥  ︝﹢زه   ٢٧  ️︨︣﹧﹁  ﹤﹋ د﹨︡   ﹩﹞ ﹎︤ارش   ﹏﹬︋︣ز ا﹡︣ژی  ﹝﹮︧﹢ل 
 ﹈︚﹢﹋ ﹡﹫︣و﹎︀﹨﹩  ︎︣وژه   ١٢۴ و  ︋︤رگ  آ︋﹩  ︋︣ق  ﹡﹫︣و﹎︀ه   ١۵  ﹤﹋  ︫︡  ︡﹫﹬︃︑  ٢٠٠۶
 ﹟﹫﹝︟︑ ️﹫﹁︣︸ در ﹝︖﹞﹢ع دارای ︀﹧﹨︀﹎︣و﹫﹡ ﹟﹬ا .︡﹬︀﹝﹡ ﹩﹞ ︬︟︪﹞ ه را﹢﹆﹛︀︋
۶٠٧۵ ﹝﹍︀ وات ﹨︧︐﹠︡. (آ︗﹠︧﹫︀ ﹡︪﹠︀ل دی ا﹡︣︗﹫︀ ا﹜︐﹬︣﹊︀)  (ای . ان . ای . ای 
 ﹩﹬︀︨︀﹠︫ ︡﹠﹬︣ا﹁ ﹤﹚︝︣﹞ ﹟﹫﹛او ﹤ ︡ه ﹝︣︋﹢ط︋  . ال) ا︻﹑م ﹋︣د ﹋﹥ ﹝︴︀﹜︺︀ت ا﹡︖︀م︫ 
︸︣﹁﹫️ ︑﹢﹜﹫︡ رود︠︀﹡﹥ ﹨︀ی ﹧︋︣ه ︋︣داری ﹡︪︡ه ﹝﹩ ︋︀︫︡. ا﹬﹟ آژا﹡︦ ﹨﹞︙﹠﹫﹟ 
د﹨﹠︡﹎︀ن   ﹤︺︨﹢︑  ﹤︋ ﹝︖﹢ز  ا︻︴︀ی   ︡﹠﹬︣ا﹁ در   ﹩﹛︀﹞ ﹋﹠﹠︡ه   ﹈﹝﹋ ︋︺﹠﹢ان   ﹤﹋  ️﹀﹎
﹡﹫︣و﹎︀﹨﹧︀ی ︋︣ق آ︋﹩ ﹁︺︀﹜﹫️ ﹝﹩ ﹋﹠︡.   (ای . ان . ای. ای. ال) ﹎︤ارش داد ﹋﹥ 
﹝︴︀﹜︺﹥ ا﹝﹊︀ن ︨﹠︖﹩ ︎︣وژه ٣۵٠/٢﹝﹍︀وا︑﹩ (︋︀ ﹬﹊︧﹢ ا﹬﹍﹢ا﹋﹢) ︋﹥ ﹬︀︎︀ن ر︨﹫︡ه 
ا︨️. (﹬︀︋﹊︧﹢ ا﹬﹍﹢ا﹋﹢) ︋︣ روی رود︠︀﹡﹥ (ا﹬﹍﹢ا﹋﹢) در ا﹬︀﹜️ (︎︀را﹡︀) ﹇︣ارد دارد 
 ︣﹬︀︨ و   ﹩︴﹫︜﹞  ️︧﹬ز ﹝︪﹊﹑ت   ️﹚︺︋  ﹤﹋ ا︨️  ای  ︎︣وژه  ﹧︚︀ر  از   ﹩﹊﹬  ﹤﹋
﹝︪﹊﹑ت، ﹝︖﹢ز (ر﹁︐﹟ ︋﹥ ﹝﹠︀﹇︭﹥) در﹬︀﹁️ ﹡﹊︣ده ︋﹢د. ﹝︴︀﹜︺︀ت ا﹝﹊︀ن ︨﹠︖﹩ 
﹝︝︣﹙﹥ ای ا︨️ ﹋﹥ ︎︦ از ﹝︴︀﹜︺﹥ ﹝︣︋﹢ط ︋﹥ ︑﹧﹫﹥ ﹜﹫︧️ و ﹁﹧︨︣️ ﹝﹢رد ﹡︷︣، 
ا﹡︖︀م ﹝﹩ ︫﹢د و ︋︣ای ا︨︐﹀︀ده در در︠﹢ا︨︐﹧︀ی ﹝︖﹢ز﹨︀ی آ﹬﹠︡ه ︋﹥   (ای. ان. 

ای . ای. ال) ︑﹬﹢︜﹏ داده ﹝﹩ ︫﹢د. 
︋︀ ﹎﹙﹫﹧︀ر ﹎︤ارش ﹝﹩ د﹨︡: ﹨﹠︡ و ︎︀﹋︧︐︀ن ﹨︣ دو ︋︣﹡︡ه ﹝﹩ ︫﹢﹡︡. 

︋︣ای   ﹤﹋ ﹎︤ارش   ﹈﹬ از  را   ﹩︱﹇︀﹠︐﹞ ﹨︀ی   ︣﹫︧﹀︑ ︎︀﹋︧︐︀ن  و   ︡﹠﹨  ﹤﹊﹠﹬ا و︗﹢د   ︀︋
︀در ﹋︣د﹡︡، ا﹝︀ ا﹬﹟ ﹎︤ارش  ︡ه ا︨️-︮   ︫﹤﹯ارا (︀ر﹧﹫﹚﹎︀︋) ︡ ︝﹏ ا︠︐﹑ف آ﹡﹧︀ در︨ 
︋︣ ا︨︀س ︨﹠︀ر﹬﹢ی (︋︣د – ︋︣د) در ︝﹢زه رود︠︀﹡﹥ (ا﹬﹠︡وس) ︑﹠︷﹫﹛ ︫︡ه ا︨️. 
﹬﹈ ﹋︀ر︫﹠︀س ︋﹫︴︣ف (ان. ای)، ر﹬﹞﹢﹡︡ ﹐﹁﹫︐﹥، ا︨︐︀د ﹝﹢︨︧﹥ ︮﹠︺︐﹩ ﹁︡رال 
︋﹞﹠︷﹢ر   –  ︡﹠﹨ ﹋︪﹢ر  ︎︣وژه   ︨︣  ︣︋ ︎︀﹋︧︐︀ن  و   ︡﹠﹨  ﹟﹫︋ ا︠︐﹑﹁︀ت   ،︦﹫﹯﹢︨

 ︩︟︋ در  (︋︀﹎﹙﹫﹧︀ر)   ︨︡ وا︑﹩   ︀﹍﹞  ٩٠٠ ︎︣وژه  ﹝﹍︀وا︑﹩   ۴۵٠ ﹁︀ز  او﹜﹫﹟   ️︠︀︨
 ︰﹆﹡  ️﹀﹛︀︟﹞  ﹤︋ ︵︣ح   ﹟﹬ا  ︀︋ ︎︀﹋︧︐︀ن  ﹡﹞﹢د.   ﹏︝ – را  ا﹬﹠︡وس  ︝﹢زه  ﹝︪︐︣ك 
 ﹟﹬از ا ﹈﹬ ︣﹨ ﹤﹋ داد ﹤﹯︤ارش ︠﹢د را ︋﹥ ﹨﹠︡ و ︎︀﹋︧︐︀ن ارا﹎ (﹤︐﹫﹁﹐) .︡﹠﹋ ﹩﹞
 .︡﹠﹋ ﹩﹞ ️﹬︀﹝︝ ︀﹧﹡آ ︹︲﹢﹞ ︤ارش ︋︴﹢ر ︻﹞︡ه از﹎ ﹟﹬ا︻﹑م ﹋︣د﹡︡ ﹋﹥ ا ︀﹨﹢︪﹋
︵︣ف  دو   ︣﹨ ا︨️،  آ﹝︡ه   ️︨︡︋ دا︋﹙﹫﹢)  آر  (اچ   ︳︨﹢︑  ﹤﹋ ،﹩﹬ا︗︣ا  ﹤︮﹑︠  ﹈﹬
︋﹫︴︣ف  (﹋︀ر︫﹠︀س   :️︫﹢﹡  (﹤︐﹫﹁﹐) د﹨︡.   ﹩﹞ ﹡︪︀ن  ︋︣﹡︡ه  ︋︺﹠﹢ان  را  د︻﹢ی 
 ﹟﹬ا او  ︻﹆﹫︡ه   .️︧﹫﹡ د︻﹢ی   ﹟﹫﹁︣︵ از  ﹨﹫︙﹊︡ام   ﹤︋ او   ﹜﹫﹝︭︑  ﹤﹋ دارد  ︻﹆﹫︡ه 
ا︨️ ﹋﹥ ︑﹞︀م ﹎︣و﹨︀ی در﹎﹫︣ ا﹬﹟ ﹝︀︗︣ا ︋︀ ︑﹢︗﹥ ︋﹥ ﹡︜﹢ه ︋︣︵︣ف ﹡﹞﹢دن ا︠︐﹑ف 
 ﹩﹞ ﹅﹁﹢﹞ ︡﹠︨ ﹈﹬ ︡ه﹨︀︺﹞ ﹟﹬︡؛  ا﹠﹬ع ︋﹫︣ون ﹝﹩ آ﹢︲﹢﹞ ﹟﹬از ا ️﹫﹆﹁﹢﹞ ︀︋ ︀﹧﹡آ

  (︫︡︀︋
︋﹢︗﹢د  ︑︽﹫﹫︣ا︑﹩   ،︨︡  ﹩︝︣ا︵ آ﹜﹞︀ن   ︨︡ در   ﹤﹋ د﹨︡   ﹩﹞ ︎﹫︪﹠﹧︀د  ﹎︤ارش   ﹟﹬ا
 ︀﹧﹬ار︑﹀︀ع ورود ︩﹬آ︋﹍﹫︣ی و ا﹁︤ا ، freeboard آزاد ︛︴︨ ︩﹨︀﹋ ﹏﹞︀︫ ﹤﹋ ︡﹬︀﹫﹞

 .︫︡︀︋ ﹩﹞
︎︣وژه ﹨︀ی ٢٨٧ ﹝﹍︀وا︑﹩ ︋︣ای (روزی زی) آ﹁﹬︣﹆︀ د﹬︡ه ︫︡ه ا︨️. 

﹋﹞﹫︧﹫﹢ن ارو︎︀ (ای. ︨﹩) در ﹡︷︣ دارد در ﹝︴︀﹜︺︀ت او﹜﹫﹥ ︝︡ا﹇﹏ ٢ ︎︣وژه ︋︣ق 
︀ً ︋﹥ ︸︣﹁﹫️ ٢٨٧ ﹝﹍︀ وات ︋︣ روی رود︠︀﹡﹥ (روزی زی) وا﹇︹ در ︫︣ف  آ︋﹩ ︗﹞︺
 ︣︋  ﹩︑︀︺﹛︀︴﹞ د﹡︊︀ل   ﹤︋ ﹋︣د  ا︻﹑م  ارو︎︀  ﹋﹞﹫︧﹫﹢ن   .︡﹬︀﹝﹡ ﹎︢اری   ﹤﹬︀﹞︨︣  ︀﹆﹬︣﹁آ
︎︣وژه   ﹟﹬ا  .︡﹬︀﹝﹡  ﹈﹝﹋  ︀﹆﹬︣﹁آ  ﹤︺︨﹢︑  ﹤︋  ﹤﹋ ا︨️   (﹢﹡﹢︑﹢﹋) ﹝﹢ا﹁﹆︐﹠︀﹝﹥  ا︨︀س 
 ﹤﹞︀﹡︣︋ دار﹡︡.  ﹇︣ار  روا﹡︡ا  و   ﹢﹍﹠﹋ د﹝﹢﹋︣ا︑﹫﹈  ︋︣و﹡︡، ︗﹞﹧﹢ری  ﹋︪﹢ر﹨︀ی  در   ︀﹨
د︻﹢ت  و   ︦﹬﹢﹡  ︩﹫︎ ︗﹯︤﹫︀ت   ،﹩︖﹠︨ ا﹝﹊︀ن   ﹤︺﹛︀︴﹞  ﹈﹬ دار﹡︡   ︣︷﹡ در  ر﹬︤ان 
از   ﹏︊﹇  ﹤︺﹛︀︴﹞ د﹨﹠︡؛  ا﹡︖︀م  را   (٣ زی  (روزی  وا︑﹩   ︀﹍﹞  ٨٢ ︎︣وژه   ﹤︭﹇︀﹠﹞  ﹤︋
ا﹝﹊︀ن ︨﹠︖﹩ ﹡﹫︣و﹎︀ه ︋︣ق آ︋﹩ ٢٠۵ ﹝﹍︀ وا︑﹩ در     (︨﹩ ︨﹩) ؛  و ﹝︴︀﹜︺﹥ ︑﹢︨︺﹥ 
﹡﹫︀ز  ﹝﹢رد  ︋﹢د︗﹥   ﹜﹝﹬︤﹋︀﹞ (﹋﹫﹢و)    ﹤︚︀﹬در ︠︣و︗﹩  در  زی)  (روزی  رود︠︀﹡﹥ 

︋︣ای ا﹬﹟ ﹋︀ر، ٣/١۵ ﹝﹫﹙﹫﹢ن ﹬﹢رو ﹝﹩ ︋︀︫︡. 

 ︡﹬︀﹝﹡ ﹩﹞ ︡اری﹬︣︠ رو︨﹫﹥، ٧٠ ︑﹢ر︋﹫﹟ ︑︀ ︨︀ل ٢٠١١ UES️﹋︫︣

︫︣﹋️ ا﹡︜︭︀ری ︮﹠︺️ آب و ︋︣ق رو︨﹫﹥ (﹬﹢. ای. اس) ﹝﹩ ﹎﹢﹬︡ ﹇︭︡ دارد ٧٠ 
 ﹤﹬︀﹞︨︣ ﹤﹞︀﹡︣︋ ︡﹡︡اری ﹋﹠︡ ︑︀ ︋︐﹢ا﹬︣︠ ر︋﹫﹟ – ژ﹡︣ا︑﹢ر ︋︣ق آ︋﹩ ︑︀ ︨︀ل ٢٠١١﹢︑
 .﹩︗ او.  ﹨﹬︀︡رو   ﹩︨  . اس  وا︋︧︐﹥ (︗﹩   ️﹋︫︣ آ︋﹩  ︋︣ق  ا﹡︣ژی   ︡﹫﹛﹢︑ ﹎︢اری 

 .︡﹬︀﹝﹡ را ا︗︣ا (﹩﹋
 ﹤﹬︀﹞︨︣ ﹤﹞︀﹡︣︋ ︣و﹎︀ه،  ︋︣ ا︨︀س﹫﹡ ﹩︑︀﹫︝ ︤ات﹫﹧︖︑ ︡﹬︣︠ ︤ان﹫﹞ ﹟﹬ا ﹩﹠﹫︋ ︩﹫︎
︑﹢ر︋﹫﹟ ︋︀  ا︝︐﹫︀ج ︋﹥ ۴۵  ︋︀︫︡. (﹬﹢ – ای – اس) ﹎﹀️   ﹩﹞ ٢٠١١ ﹎︢اری ︑︀ ︨︀ل 
 ️﹫﹁︣︸  ︀︋ ︑︣ا﹡︧﹀﹢ر﹝︀︑﹢ر   ١٨ و  ژ﹡︣ا︑﹢ر   ۴٣  ︤﹫﹡ و  وات   ︀﹍﹞  ۵٠٠٠  ً︀ ︺﹝︗  ️﹫﹁︣︸
 ️﹫﹁︣︸  ︀︋ آ︋﹩  ︑﹢ر︋﹫﹟   ٢۵  ﹤︋ ﹡﹫︀ز   ﹤﹋  ️﹀﹎  ﹟﹫﹠︙﹝﹨ دارد.  وات   ︀﹍﹞  ٣۵٠٠
 ﹈︚﹢﹋ ﹡﹫︣و﹎︀﹨﹧︀ی  ﹋︣دن  ﹝︡ر﹡﹫︤ه  ︋︣ای  ژ﹡︣ا︑﹢ر   ٢۵ و  وات   ︀﹍﹞  ٢۵٢ ﹝︖﹞﹢ع 
﹁︣و︫﹠︡﹎︀ن   ﹟﹫︋ ر﹇︀︋️  ا︨︀س   ︣︋ ︑︖﹧﹫︤ات   ﹤﹋  ️﹀﹎  ️﹋︫︣  ﹟﹬ا دارد.  ﹝﹆﹫︀س 

︑︃﹝﹫﹟ ︠﹢ا﹨︡ ︫︡ ﹋﹥ ︫︀﹝﹏ ︋︀زار (︋﹩ – ︑﹢ – ︋﹩ ا﹡︣﹎﹢) ﹝﹩ ︋︀︫︡. 
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Briefings

EU adopts binding renewables targets

European Union (EU) leaders agreed to a full package 
of  binding measures to slash greenhouse gas emissions 
and increase the use of  renewable energy sources in-
cludng hydropower. German Chancellor Angela Merkel, 
who chaired a two-day summit in March, said the «amb-
tious and credible» decisions taken by the 27-nation bloc, 
inudng a binding target for renewable energy sources, put 
Europe in the vanguard of  fighting global warming. While 
the deal set Europe-wide goals for cutting carbon dioxide 
emissions and developing renewable sources, separate 
national targets will have to be set with the consent of  
member states, presaging years of  wrangling between 
Brussels and governments. Leaders accepted the target of  
20 percent of  renewable sources in EU energy conumion 
by 2020, in return for flexibility on each countrys contri-
bution to the common goal. Renewables now account for 
less than 7 percent of  the EU energy mix.

Brazil finds 139 hydro sites of 6,075 MW

Brazils energy regulator reports it approved 27 river basin 
inventories in 2006 that identified 15 potential hydroelec-
tric projects and 124 potential small hydro projects total-
ing an estimated 6,075 Mw. Agencia Nacional de Energia 
Eletrica (ANEEL) said the studies represent the first 
stage in a process of  identifying the generating capacity of  
Brazils unexploited rivers. It said they serve as a subsidy 
in the process of  granting concessions to hydroelectric 
developers. ANEEL also reported the completion of  a 
feasibility study for the 350.2-Mw Baixo Iguacu project. 
Baixo Iguacu, on the Iguacu River in Parana State, was 
among four hydro projects held back from an October 
2006 concession auction due to environmental clearances 
and other problems. Feasibility studies are the phase 
following the inventory studies and are submitted to 
ANEEL for use in future concession solicitations.

Baglihar report. Both India, Pakistan win

Although India and Pakistan issued conflicting interpreta-
tions of  a report resolving their Baglihar Dam dispute, 
the report itself  portrays a«win-win»  scenario in the 
Indus River Basin.  A«neutral expert» (NE), Raymond 
Lafitte, a professor at the Swiss Federal Institute of  
Technology, resolved differences between Pakistan and 
India over Indias project to build the 450-Mw first phase 

of  the 900-Mw Baglihar Dam in the shared Indus Basin. 
Pakistan objected to its design saying it violated the World 
Bank-brokered Indus Waters Treaty of  1960. Lafitte 
presented his report to India and Pakistan, who separately 
announced the report largely backed their conflicting 
stands. An executive summary, obtained by HRW, por-
trayed both sides as winners. «The NE considers that his 
decision has not been rendered against one or the other 
party,» Lafitte wrote. «His opinion is that, in fact, specific 
parties emerge successfully from the treatment of  this 
difference: the authors of  the treaty.The treaty is a suc-
cessful document.»The report called for changes in three 
elements of  the dam design, reductions in freeboard and 
pondage, and increase in the height of  the intakes.

Projects of 28? Mw seen for Africas Ruzizi

The European Commission (EC) plans to fund prelimi-
nary studies of  at least two hydroelectric projects total-
ing at least 287 Mw on East Africa s Ruzizi River The 
EC gave notice it would seek studies under terms of  the 
Cotonou Agreement providing development assistance to 
Africa. Projects are to be in Burundi, Democratic Repub-
lic of  Congo, and Rwanda. Planners envision a feasibility 
study, detailed draft, and invitation to tender dossiers for 
the 82-Mw Ruzizi 3 project on the Ruzizi River; a pre-fea-
sibility study of  a 205-Mw hydroelectric plant on the Sisi 
site; and a study of  development on the Ruzizi River at 
the outlet of  Lake Kivu. Maximum budget for the work is 
3,15 million euros (US$4.1 million).

Russias UE5 to buy 70 turbines through 2011

Russian utility monopoly Unified Energy Systems (UES) 
says it plans to acquire 70 hydroelectric turbine-genera-
tors through 2011 to implement the investment program 
of  its hydro generating subsidiary, JSC Hydro OGK.
The prediction is part of  the utilitys forecast of  demand 
for capital power equipment, based on its investment 
program through 2011. UES said it will need 45 hydro 
turbines with a combined capacity of  5,000 MW, 43 hydro 
generators, and 1$ transformers with a capacity of  3,500 
Mw. It said it also will need 25 hydro turbines totaling 
252 Mw and 25 hydro`generators to modernize small-
scale hydroelectric projects. It said the equipment would 
be acquired on a competitive basis, including through its 
B2B-Energo marketplace.
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﹨﹠﹢ز ︨︣﹝﹬︀﹥ ﹎︢اری ﹋﹞﹩ ︋︣ای ︵︣ح ﹋︣︋﹟ آ﹁﹬︣﹆︀ و︗﹢د دارد 

︑︺︡ادی از ︵﹧︝︣︀ ﹝﹩ ︑﹢ا﹡︧️ ︋﹥ آ﹁﹬︣﹆︀ ﹋﹞﹈ ﹋﹠︡ ﹋﹥ ﹝﹠︀︋︹ ︨︣﹝﹬︀﹥ ︋︣ای 
ا﹡︡﹋﹩  ﹝﹫︤ان   ︳﹆﹁ ︝︀ل   ﹤︋  ︀︑ ا﹝︀  آورد،   ️︨︡︋ ︎︀ك  ا﹡︣ژی  ﹨︀ی  ︎︣وژه 
︨︣﹝﹬︀﹥ ︑﹢︨︳ ﹋︪﹢﹨︀ی ︔︣و︑﹞﹠︡ ︋﹥ آ﹡﹧︀ داده ︫︡ه ا︨️ ﹋﹥ ا﹬﹟ ﹝︴﹙︉ را 
︀ز﹝︀ن ﹝﹙﹏ ﹋﹢﹁﹩ ︻﹠︀ن  ﹝︧﹢و﹐ن  ا︻﹑م ﹋︣د﹡︡. در ﹡﹢ا﹝︊︣ ٢٠٠۶؛ د︋﹫︣ ﹋﹏︨ 
از (︵︣ح ﹡﹬︀︣و︋﹩) ︎︣ده ︋︣داری ﹋︣د ﹋﹥ در ا﹬﹟ ︵︣ح، ︫︩ آژا﹡︦ ︨︀ز﹝︀ن 
﹝﹙﹏ ︋﹥ ﹁﹆﹫︣ ︑﹬︣﹟ ﹇︀ره ﹋﹞﹈ ﹝﹩ ﹋﹠﹠︡ ︑︀ ﹧︨﹛ ︋﹫︪︐︣ی از ︨︣﹝﹬︀﹥ ﹎︢اری 
︨︡️ آور﹡︡. ﹬︡﹠︚﹟ ﹋︪﹢ر  ︀د و ا﹡︣ژی آ︋﹩ را︋  ︀ك ﹡︷﹫︣︋  در ︑﹊﹠﹢﹜﹢ژ﹧﹬︀ی︎ 
 ︀﹆﹬︣﹁آ ︎﹫︪﹠﹧︀د ﹨﹬︀﹩ ︋︣ای ﹋﹞﹈ ︋﹥   ﹤︺﹛︀︴﹞ ا︑︜︀د﹬﹥ ارو︎︀ در ︝︀ل   ﹢︱︻
﹨︧︐﹠︡ ︑︀ ︋︐﹢ا﹡︡ ︨︣﹝﹬︀﹥ ︋﹫︪︐︣ی در را︨︐︀ی (﹝﹊︀﹡﹫︤م ︑﹢︨︺﹥ ︎︀ك) (︨﹩ 
– دی – ام) ︋︨︡️ آورد ﹋﹥ ا﹬﹟ ﹝﹊︀﹡﹫︤م ︟︋︪﹩ از ︎︣و︑﹊﹏ ﹋﹫﹢︑﹢ ﹝﹩ ︋︀︫︡ 
﹋﹥ ︋﹥ ﹋︪﹢ر﹨︀ی ︮﹠︺︐﹩ ا︗︀زه ﹝﹩ د﹨︡ ︑︀ ︋︣ای ر︨﹫︡ن ︋﹥ ﹨︡ف ﹋︀﹨︩ 
 ﹤﹬︀﹞︨︣  ︣﹫﹆﹁ ﹋︪﹢ر﹨︀ی  در  ︎︀ك  ا﹡︣ژی   ﹤︺︨﹢︑ در  ای،   ﹤﹡︀︟﹚﹎ ﹎︀ز﹨︀ی 
﹎︢اری ﹡﹞﹬︀﹠︡. ﹝﹊︀﹡﹫︤م (︨﹩ – دی – ام) ﹝﹩ ︑﹢ا﹡︡ ︋﹥ ١٠٠  ﹝﹫﹙﹫︀رد د﹐ر 
 ︩﹬︀﹝﹨ ﹤﹡︀︠︣﹫︋د ︳︨﹢︑ ﹩﹠﹫  ︋︩﹫  ︎﹟﹬ا ﹤﹋ ︨︡︣ ︀ل ٢٠۵٠︋  ︀ل، ︑︀︨  در︨ 

︑︽﹫﹫︣ آب و ﹨﹢ا﹬﹩ در ︋︣﹡︀﹝﹥ ︨︀ز﹝︀ن ﹝﹙﹏،  ا﹡︖︀م ︫︡ه ا︨️. 

 ︡﹠﹋ ﹩﹞ ﹅﹬﹢︪︑ ︀ی آ︋﹩ را﹧﹨︀﹎︡ه ا﹡︣ژی ر﹨︊︣ان آ︨﹫︀، ﹡﹫︣و﹨︀︺﹞

ر﹨︊︣ان ١۶ ﹋︪﹢ر آ︨﹫﹬︀﹝﹡ ﹤﹋ ،﹩﹬︀﹠︡﹎﹩ ﹡﹫﹞﹩ از ︗﹞︺﹫️ ︗﹧︀ن را دارا 
 ﹤﹋ داد﹡︡   ﹤﹯ار را   ﹟﹬︤﹍﹬︀︗ ا﹡︣ژی   ︹︋︀﹠﹞  ﹤︺︨﹢︑ در︠﹢ا︨️   ،︡﹠︫︀︋  ﹩﹞
ا﹬﹟ ﹋︀ر ︫︀﹝﹏ ﹡﹫︣و﹎︀ه ︋︣ق آ︋﹩ و ﹋︀﹨︩ ︠︣وج ﹎︀ز ﹎﹙︟︀﹡﹥ ای ﹝﹩ ︋︀︫︡. 
︋﹢د   ﹤﹬﹢﹡ژا در  اول  ︑︣از  ا﹁︣اد  ﹝﹑﹇︀ت   ﹤︐﹀﹨  ﹈﹬  ﹏︮︀︝ ﹝﹢ا﹁﹆︐﹠︀﹝﹥   ﹟﹬ا
 .︫︡ ﹁﹫﹙﹫︍﹫﹟، ︋︣﹎︤ار  در  ای  ︗﹬︤︣ه   ،  (﹢︊︨) ﹩﹨︀﹍︐︝ا︨︐︣ا  ﹏︜﹞ در   ﹤﹋
ر﹨︊︣ان ︗﹠﹢︋︪︣﹇﹩ آ︨﹫︀ ︋︺﹑وه ر﹨︊︣ان ︚﹫﹟، ژا︎﹟، ﹋︣ه ︗﹠﹢︋﹩، ﹨﹠︡، 
︨︀ز﹝︀ن (آ︨﹥   ︳︨﹢︑  ﹤﹋ ﹋︣د﹡︡  ︋︣﹎︤ار  را   ️︧︪﹡  ﹟﹬ا ﹡﹫﹢ز﹜﹠︡  و  ا︨︐︣ا﹜﹫︀ 
﹥ د﹡︊︀ل  ﹢د ﹋﹥︋  آن) ︜﹞ .︫︡ ﹩﹞ ️﹬︀﹝︝﹢ر ا︮﹙﹩، ﹝︺︀﹨︡ه ا﹝﹠﹫️ ا﹡︣ژی︋ 
﹋︀﹨︩ وا︋︧︐﹍﹩ ﹝﹠︴﹆﹥ ︋﹥ ﹝﹢اد ︠︀م وارد ︫︡ه و ﹋﹞﹈ ︋﹥ ر﹁︹ ︑︽﹫﹫︣ آب 
و   ︛︲وا  ︣﹫︾ ﹝︺︀﹨︡ه،  ا﹨︡اف   ︣︐︪﹫︋ و︗﹢د   ﹟﹬ا  ︀︋  .︫︡︀︋  ﹩﹞  ﹩﹬ا﹢﹨ و 
︨﹢︠︐﹧︀ی   ﹤︋ وا︋︧︐﹍﹩   ︩﹨︀﹋  ﹏﹞︀︫ ا﹨︡اف   ﹟﹬ا  .︡﹠︐︧﹨ داو︵﹙︊︀﹡﹥ 
 ،︣﹬︢︎ ︡﹬︡︖︑ ︀ی ا﹡︣ژی﹧﹝︐﹫︨ ،﹩︋ا︨︐﹀︀ده از ﹡﹫︣و﹎︀ه آ ﹅﹬︣︵ ︀رف از︺︐﹞

﹝︜︭﹢﹐ت دو ︨﹢︠︐﹥، و ا﹡︣ژی ﹨︧︐﹥ ای ︑︃﹝﹫﹟ ﹝﹩ ︫﹢د. 

﹋﹙﹞︊﹫︀ در ︝︀ل ︋﹥ روز ﹋︣دن ﹝︴︀﹜︺︀ت (﹝︀﹎︡ا﹜﹠︀) ﹝﹩ ︋︀︫︡. 

 ︣﹬︡﹞ و   (﹩︎ اس.  ای.  آی.  (اس.   (﹟﹎︀︧﹬ا) ︋︣ق  و  آب   ﹩﹚﹞  ️︺﹠︮
(﹋﹢ر﹝︀﹎︡ا﹜﹠︀)  دا﹜﹠︀)   ﹌﹞  ﹐ دی   ︡﹡︣﹎﹢﹬ر دل   ﹟︪﹬ر︎﹢ر﹢﹋) رود︠︀﹡﹥ 
﹨︀ی ︋︣ق  ︎︣وژه  ﹝︴︀﹜︺︀ت  ︋︣وزآوری  ︫﹠﹬︀︨︀﹩ و  ︋︣ای  ﹝﹢ا﹁﹆︐﹠︀﹝﹥ ای را 
رود︠︀﹡﹥  روی   ︣︋  ﹤﹋  ︡﹠︐︧﹨ ︻︡د   ١٩  ︀﹨ ︎︣وژه   ﹟﹬ا  ﹤﹋ ﹋︣د﹡︡  ا﹝︱︀ء  آ︋﹩ 
 ﹢﹫︧﹬︣﹨) (﹋﹢ر﹝︀﹎︡ا﹜﹠︀)،   ︣﹬︡﹞  .︡﹡﹢︫  ﹩﹞  ﹤︐︠︀︨ ﹝︀﹎︡ا﹜﹠︀)   ︀﹫︊﹝﹚﹋)
 ️﹬︣﹬︡﹞ د ︋︣ای﹢︠ ︡﹧︺︑ ︀وا) ﹎﹀️ ﹋﹥ ︨︀ز﹝︀ن وی ︋﹥ د﹡︊︀ل ا︗︣ای﹬آرو
ای)  ان.  (اس.  دو﹜︐﹩  ︠︊︣﹎︤اری  را   ︉﹚︴﹞  ﹟﹬ا  ﹤﹋  ︫︡︀︋  ﹩﹞ رود︠︀﹡﹥ 
﹎︤ارش داد.                (﹋﹢ر﹝︀﹎︡ا﹜﹠︀) ا﹝﹫︡وار ا︨️ ﹋﹥ ︋︀ ا︨︐﹀︀ده از درآ﹝︡ 
﹬︀︡ار  ﹠﹍﹫﹟ ﹝﹬︣﹬︡️ ا︝﹫︀ء و︎  ︐﹢ا﹡︡ ﹝︟︀رج︨  ﹡︀︫﹩ ا ز ︑﹢︨︺﹥ ﹡﹫︣و﹎︀ه آ︋﹩︋ 
 ﹩﹬︀︨︀﹠ ﹥ د﹡︊︀ل︫  ︍︣دازد. (ا﹬︧︀﹎﹟) و (﹋﹢ر﹝︀﹎︡ا﹜﹠︀)︋  ﹡﹞﹢دن رود︠︀﹡﹥ را︋ 

﹧︐﹬︀︨︀، ︋︣وزآوری ﹝︴︀﹜︺︀ت و او﹜﹢﹬️ ︋﹠︡ی ︎︣وژه ﹨︀ ﹨︧︐﹠︡. 

︋︀﹡﹈ در ﹝︴︀﹜︺︀ت ﹝︣︋﹢ط  ︋﹥ ا﹡︣ژی آ︋﹩ ︨︣﹝﹬︀﹥ ﹎︢اری ﹝﹩ ﹋﹠︡

︋︀﹡﹈ ︑﹢︨︺﹥ آ︨﹫﹬︀﹩ (ای – دی – ︋﹩) ا︻︴︀ی ﹋﹞﹈ ﹁﹠﹩ ٣ ﹝﹫﹙﹫﹢ن د﹐ری 
 ︹﹬︣د ﹋﹥ ︫︀﹝﹏ ︑﹢ز﹋ ︉﹬﹢︭︑ ا﹡︐﹆︀ل ︋︣ق ﹝﹠︴﹆﹥ ای را ﹏﹫︧﹡︀︐︎ ﹤︺﹛︀︴﹞ ﹤︋
︋︣ق ﹇︣﹇﹫︨︤︐︀ن و ︑︀︗﹫﹊︧︐︀ن ︋﹥ ︋︀زار﹨︀ی ا﹁︽︀﹡︧︐︀ن و ︎︀﹋︧︐︀ن         ﹝﹩ 
︋︀︫︡. ا﹧︚ ﹟﹬︀ر ﹋︪﹢ر ︋︣ای ︑︪﹊﹫﹏ ︋︀زار ︋︣ق ﹝﹠︴﹆﹥ ︗﹠﹢︋︪︣ق آ︨﹫︀ ︋︀ 
﹡﹫︣و﹎︀ه  ار  ︋︣ق  وات   ︀﹍﹞ ا︋︐︡ا، ١٠٠٠  در   ﹤﹋  ︡﹠﹠﹋  ﹩﹞ ﹨﹞﹊︀ری   ︣﹍﹬︡﹊﹬
 ﹩﹞ ︮︀در  ︎︀﹋︧︐︀ن   ﹤︋ ا﹁︽︀﹡︧︐︀ن   ﹅﹬︣︵ از  ﹇︣﹇﹫︨︤︐︀ن  و  ︑︀︗﹫﹊︧︐︀ن 
 (﹩︋ – – دی  ﹎︢اری (ای   ﹤﹬︀﹞︨︣  ︀︋  ﹤﹋  ﹩︖﹠︨ ا﹝﹊︀ن   ﹤︺﹛︀︴﹞  ﹟﹬ا ︫﹢د. 
ا﹡︖︀م ﹝﹩ ︫﹢د ︋﹥ ︎︣وژه ﹨︀ی ا﹡︐﹆︀ل ︋︣ق ﹋﹞﹈ ﹝﹩ ﹋﹠︡ ﹋﹥ ︋︀︻︒ ﹡﹢︨︀زی 

و ︑﹢︨︺﹥ ︠︴﹢ط ا﹡︐﹆︀ل و ﹡﹫︣و﹎︀﹨﹧︀ی آ︋﹩ ︠﹢ا﹨︡ ︫︡. 

︫︡︀ ︣ای (︨︀﹡︐﹢ آ﹡︐﹢﹡﹫﹢) ﹝﹩︋  ︣﹡︀﹝﹥ ر﹬︤ی ﹝︤ا﹬︡ه و﹬︥ه︋  ︋︣ز﹬﹏ در ︝︀ل︋ 

﹝︤ا﹬︡ه   ︀︋ ︠﹢د  ﹝﹢ا﹁﹆️   ﹤︋ را  ︨︀﹡︐﹢آ﹡︐﹢﹡﹫﹢  وا︑﹩   ︀﹍﹞  ٣۵٨٠ ︎︣وژه   ﹏﹬︋︣ز
︋︣ق  و  آب   ️︺﹠︮ آن  در   ﹤﹋ داد  ا︠︐︭︀ص  ︗﹢﹐ی  ﹝︀ه  در  ︫︡ه  ︋︣﹎︤ار 
 ﹢︐﹡︀︨ دادن  ﹇︣ار  ︋︣ای  دو﹜️  آ﹡﹊﹥  و︗﹢د   ︀︋ ﹋︣د.  ﹡︟﹢ا﹨︡   ️﹋︫︣ ﹁︡رال 
﹝︺︀ون  و  ا﹡︣ژی  وزارت  ︟︨﹠﹍﹢ی  ︋﹢د،  ︫︡ه  آ﹝︀ده  ﹝︤ا﹬︡ه  در  آ﹡︐﹢﹡﹫﹢ 
︋︣ز﹬﹏ ︋﹥ ︠︊︣﹎︤اری ا﹇︐︭︀دی (آ﹝﹬︣﹊︀س) ﹎﹀️ ﹋﹥ ا﹬﹟ ︑︽﹫﹫︣ ا︗︀زه ﹝﹩ 
و︗﹢د   ︀︋ ︫﹢د.  آ﹝︀ده  ر﹇︀︋️   ︩﹬ا﹁︤ا ︋︣ای  ﹝︤ا﹬︡ه  و﹬︥ه  ﹇﹢ا﹡﹫﹟   ﹤﹋ د﹨︡ 
 ،︡﹠︐︧﹫﹡ ﹢﹠﹬﹢︐﹡︡ه ︨︀﹡︐﹢آ﹬︀ی ﹁︡ارال ﹝︖︀ز ︋﹥ ︫︣﹋️ در ﹝︤ا﹧︐﹋︫︣ ﹤﹊﹡آ
از آن ﹬︀د ﹝﹩ ︫﹢د و ︋︣ روی رود︠︀﹡﹥ (﹝︀د﹬︣ا) ﹇︣ار دارد، ﹡﹫︣و﹎︀ه ٣٣٠٠ 
 ٢٠٠٨  ﹏﹬اوا  ︀﹬ و   ٢٠٠٧ ﹬︀︎︀ن  در  ︑﹢ا﹡︡   ﹩﹞    ﹤﹋ ا︨️   (﹢﹯︣ا﹫︗) ﹩︑︀وا﹍﹞

︋︣ای ا︻︴︀ی ﹝︖﹢ز ارا﹯﹥ ︫﹢د.  

آ︋﹩  ا﹡︣ژی   ﹤﹚﹝︗ از   ︣﹬︢︎  ︡﹬︡︖︑ ا﹡︣ژ﹧﹬︀ی   ︩﹬ا﹁︤ا ︝︀ل  در   ﹟﹫︚
ا︨️. 

ا﹡︣ژی  ﹡﹫︀ز  ﹋﹠﹠︡ه   ﹟﹫﹞︃︑ ︋︺﹠﹢ان   ﹌﹠︨ ذ︾︀ل   ﹤︋ ا︑﹊︀   ﹤︋ ﹨﹞︙﹠︀ن   ﹟﹫︚
︣ای  ︀ ︋︣﹡︀﹝﹥ ر﹬︤ی︋  ﹬︢︣ را︋   ︎︡﹬︡︖︑ د ادا﹝﹥ ﹝﹩ د﹨︡، ا﹝︀ ︑﹢︨︺﹥ ا﹡︣ژی﹢︠
﹡﹫︣و﹎︀ه ﹨︀ی آ︋﹩ ︋︀دی ︗︟︋ ﹩﹞ ️︻︨︣ ︡﹬︪︡︡ ﹋﹥ ا﹬﹟ ﹝︴﹙︉ را ﹬﹊﹩ از 
 ︣﹬︢︎ ︡﹬︡︖︑ ا﹡︣ژی ︩﹬ر، ا﹁︤ا﹢︪﹋ ﹟﹬و﹐ن ار︫︡ ︋﹫︀ن ﹋︣د. ﹨︡ف ا﹢︧﹞
 (﹌﹠﹫︎﹢﹯︀﹬ز﹢﹯ژا) ،︫︡︀︋ ﹩﹞ ︤ان ١٠ در︮︡ ﹋﹏ ا﹡︣ژی ︑︀ ︨︀ل ٢٠١٠﹫﹞ ︀︑
را  ﹝﹢︲﹢ع   ﹟﹬ا  (﹩﹚﹞  ﹤︺︨﹢︑ و  ا︮﹑ح  (﹋﹞﹫︧﹫﹢ن  ﹇︡ر︑﹞﹠︡  اداره   ︦﹫﹯ر
ا︻﹑م ﹋︣د. ︋︀ ا﹬﹟ و︗﹢د، او ﹝﹆︡ار ﹝︭︣ف ︗︀ری ا﹡︣ژی ︑︖﹬︡︡ ﹡︪︡﹡﹩ را 
︋﹫︀ن ﹡﹊︣د.       (ژا﹯﹢) در ﹝︖﹙﹥ ر︨﹞﹩ ︚ ﹤﹋ ️︫﹢﹡ (︀﹫﹡︀︚ ﹩﹡︀﹞)﹫﹟ ︫︣وع 
 ︀﹍﹞  ١۵٠٠٠  ️﹫﹁︣︸ ﹝︖﹞﹢ع   ︀︋  ︳︨﹢︐﹞ و  ︋︤رگ  ﹡﹫︣و﹎︀﹨︀ی   ️︠︀︨  ﹤︋
وات ﹝﹩ ﹡﹞﹬︀︡. ا﹬﹟ ﹋︪﹢ر ﹇︭︡ دارد ︸︣﹁﹫️ ﹡﹫︣و﹎︀ه آ︋﹩ را ︋﹥ ١٩٠٠٠٠ 
﹝﹍︀ وات ︑︀ ︨︀ل ٢٠١٠ ا﹁︤ا﹬︩ د﹨︡، ︋︣ ︵︊﹅ ﹎﹀︐﹥ ژا﹯﹢، ﹋﹥ ٢٢/۶ در︮︡ 
در   .︫︡︀︋  ﹩﹞  ٢٠١٠ ︨︀ل   ︀︑ وات   ︀﹍﹞  ٨۴٠٠٠٠ ︫︡ه   ︡﹫﹛﹢︑  ️﹫﹁︣︸  ﹏﹋
ا︲︀﹁﹥  آ︋﹩  ︋︣ق  ا﹡︣ژی   ️﹫﹁︣︸  ﹤︋ وات   ︀﹍﹞  ١٠٠٠٠  ﹟﹫︚  ،٢٠٠۶ ︨︀ل 
﹋︣د، ﹋﹥ ︑︀ ﹬︀︎︀ن ٢٠٠۶ ﹝﹆︡ار١٢٨۵٧٠ ﹝﹍︀ وات ︸︣﹁﹫️ ﹡﹫︣و﹎︀ه ︋︣ق آ︋﹩ 

︚﹫﹟ ︋﹢د. 
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Few funds yet for new Africa carbon plan

A host of  plans could help Africa gain from booming 
investment in clean energy projects, but only modest 
funds have been committed to them by rich nations so 
far, officials said. In November 2006, outgoing United 
Nations Secretary General Kofi Annan unveiled the «Nai-
robi Framework»: a plan by six U.N. agencies to help the 
poorest continent get a bigger slice of  investment in clean 
technologies like wind and hydropower. Several Euro-
pean Union countries are now studying proposals to help 
Africa gain more funds under the Clean Development 
Mechanism (CDM), a part of  the Kyoto Protocol that lets 
industrialized nations meet targets to cut greenhouse gas-
es by funding green energy development in poor nations. 
The CDM trade could peach US$ 100 billion annually by 
2050, the Secretariat of  the U. N. Framework Convention 
on Climate Change predicts.

Asia leaders energy pact encourages hydro

Leaders from 16 Asian nations, representing half  the 
worlds population, pledged to develop alternative energy 
supplies,:: including hydropower, and reduce greenhouse 
gas emissions: The agreement capped a week of  high-
level meetings in January on the Philippine resort island 
of  Cebu. Southeast Asian leaders along with the heads 
of  China, Japan,. South Korea, India, Australia; and New 
Zealand held the summit, sponsored by the Associa-
tion of  Southeast Asian Nations: (ASEAN).The Energy 
Security pact was the centerpiece, seeking to reduce the 
regions dependence on imported crude and help stave 
off  climate change. However, most of  the goals in the 
pact are vague or voluntary. Goals included reducing 
dependence on conventional fuels through use of  hydro-
power, renewable energy systems, biofuel production, and 
nuclear power.

Colombia to update studies of Magdalena

National utility Isagen S.A. E.S.P and river manager Cor-
poracion del Rio Grande de la Magdalena (Cormagdalena) 
signed an agreement to identify and update -studies of  
hydroelectric projects that could be built at as many as 19 
sites on Colombias Magdalena River. Director Horacio 
Arroyave of  Cormagdalena said his organization seeks to 
fulfill its mandate to oversee the river, government news 
agency SNE reported.... Cormagdalena hopes to use rev-
enue from hydropower development to pay the high costs 
of  recovery and sustainable management of  the river. 
Isagen and Cormagdalena are to identify sites, update 
studies, and prioritize projects.

Bank funds study of hydro-based market

The Asian Development Bank (ADB) approved a US$3 
mil-lion technical assistance grant to study the poten-
tial for regional electricity trading involving delivery of  
Kyrgyzstan and Tajikistan hydropower to markets in 
Afghanistan and Pakistan. The four nations are working 
to form a Central Asia. South Asia Regional Electric-
ity Market calling for ex-port, initially, of  1,000 MW of  
hydropower from Tajikistan and Kyrgyzstan via Afghani-
stan to Pakistan. The ADB-funded feasibility study would 
help prepare thee power trading project, which is to spur 
hydropower and transmission line renovation and devel-
opment.

Brazil plans special auction for Santo Antonio

Brazil earmarked the 3,580-Mw Santo Antonio hydro-
electric project for its own concession auction in July in 
which federal utilities will not participate. Although the 
government had been preparing to include Santo Antonio 
in an earlier power and concession auction, a spokesman` 
for Brazils Ministry of  Mines and Energy told Business 
News Americas the change would allow preparation of  
special bidding rules to increase competition. Although 
federally owned companies will not be allowed to bid for 
Santo Antonio, they could take a non-controlling stake of  
up to 49 percent after the concession has been granted, 
the official said. Santo Antonio’s sister project on the Ma-
deira River, 3,300-Mw Jirau, could be offered for conces-
sion at the end of  2007 or in early 2008.

China to increase renewables including hydro

China will continue to rely on coal far most of  its en-
ergy needs, but will speed up development of  renewable 
energy by planning new hydropower and wind plants, 
a senior official said. The goal is to increase renewable 
energy to,10 percent of  total energy use by 2010, said 
Zhao Xiaoping, head of  the Energy Bureau of  the pow-
erful National Development and `Reform Commission 
However he did not disclose the percentage of  renewable 
energy in current consumption. Zhao wrote in the official 
Money China magazine that China would start building 
large and middle-sized hydropower stations with total 
capacity of  15,000 MW in 2007.The country plans to in-
crease total hydropower capacity to 190,000 Mw by 2010, 
according to Zhao, which would account for 22.6 percent 
of  a planned total generating capacity of  840,000 Mw by 
2010. In 2006, China added 10,000 MW of  hydroelectric 
capacity. It had 128,5.70 Mw of  hydropower at the end of  
2006.
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﹝﹆︀﹐ت  

﹝﹢︲﹢︻︀ت ︗﹧︀﹡﹩، ︑﹢︨︺﹥ ﹡﹫︣و﹎︀ه آ︋﹩ را ︑︜️ ︑︃︔﹫︣ ﹇︣ار ﹝﹩ د﹨︡:     ٢٢ 
︚﹥ ا︑﹀︀﹇﹩ در آ﹬﹠︡ه ︠﹢ا﹨︡ ا﹁︐︀د؟ 

 (︡﹨ ︦﹬︣﹋) ︳︨﹢︑
آ﹬﹠︡ه ︑﹢︨︺﹥ ﹡﹫︣و﹎︀ه آ︋﹩ ا︝︐﹞︀ً﹐ ︑﹢︨︳  ٣ ﹝﹢︲﹢ع ︑︜️ ︑︃︔﹫︣ ﹇︣ار ︠﹢ا﹨︡ ﹎︣﹁️: ︟︨︀︎﹍﹢ ︋﹢دن 
 ︹︋︀﹠﹞ از   ﹤﹡︀﹎  ︡﹠︚ ا︨︐﹀︀ده   ️﹬︣﹬︡﹞ ︑﹢︨︺﹥؛  ︝︀ل  در  ﹋︪﹢ر﹨︀ی  در   ︩﹬ا﹁︤ا  ﹤︋ رو  ︋︣ق  ﹡﹫︀ز   ﹤︋

﹝︜︡ود آب؛ و ︎﹫︪︣﹁️ ا﹡︣ژی آ︋﹩ ︋︺﹠﹢ان ﹝﹠︊︹ ﹨﹫︡روژن. 

   ︀﹨ ︩︟︋           

 ︀﹨ ﹤︮﹑︠   ٤
︠︊︣﹨︀ی ﹝﹧﹛ ا﹡︣ژی آ︋﹩ از ︨︣ا︨︣ ︗﹧︀ن    

د﹬︡﹎︀ه: ا﹁︤ا﹬︩ ﹡﹫︣و﹎︀﹨﹧︀ی آ︋﹩    ١٠
  ︑﹢︨︳ (﹋︀رل وا﹡︧︀﹡️)، ︨︣ د︋﹫︣ 

︋︣وزآوری    ١١
ا︠︊︀ر ︗﹧︀﹡﹩ ︮﹠︺️ آب، ﹋︀﹝﹏ و آ︨︀ن ︋︣ای د︨︐︨︣﹩   

 ﹈︚﹢﹋ ﹩︋︣و﹎︀ه آ﹫﹡   ٣٧

 ︫︣ح روی ︗﹙︡

﹎︤ارش ︮﹠︺️ آب: ︚︪﹛ ا﹡︡از  
﹝﹠︴﹆﹥ ای 

رو﹡﹅   ︒︻︀︋ ︋︣ق   ︩﹬ا﹁︤ا  ﹤︋ رو  ﹡﹫︀ز 
 ﹤︖﹫︐﹡ در   ﹤﹋ ︫﹢د   ﹩﹞ آب   ️︺﹠︮
﹡﹫︣و﹎︀ه  ︫︡ن  ا︲︀﹁﹥   ︀︋  ️﹫﹁︣︸ آن 
︋︺﹑وه   ︡︋︀﹬  ﹩﹞  ︩﹬ا﹁︤ا  ︡﹬︡︗ ﹨︀ی 
﹝︡ر﹡﹫︤ه  ﹝﹢︗﹢د،  ︑︖﹧﹫︤ات  آ﹡﹊﹥ 
 ️︺﹠︮  ️﹫﹛︀︺﹁  ﹤︮﹑︠ ︫﹢د.   ﹩﹞
آب ︗﹧︀ن ︫︀﹨︡ی ︋︣ای ︋︀زار ︎︀﹋﹫︤ه 
در   ﹤﹋ ا︨️  آ﹜﹢د﹎﹩)  ︋︡ون  (ا﹡︣ژی 
︠﹢ا﹨︡   ︣︔﹢﹞ آ﹬﹠︡ه   ﹤︐︨﹢﹫︎ ر︫︡ 

︋﹢د. 

18  ﹤︜﹀︮
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(︠﹑﹇﹫️) – ﹁︣ا︑︣ ر﹁︐﹟ از ﹝︣ز﹨﹬︀﹩ ﹋﹥ ا﹝﹊︀ن ﹬︢︎︣ ︋﹥ ﹡︷︣ ﹝﹩ ر︨︡- ﹝﹞﹊﹟ ا︨️ ︻︀دی ︫﹢د ﹨﹞︀﹡﹍﹢﹡﹥ ﹋﹥ 
 ︡﹬︡︖︑ ا﹡︣ژی   ﹟﹫﹞︃︑ ︋﹞﹠︷﹢ر   ︡﹬︡︗ ا﹨︡اف  ﹋︣دن  آورده   ︣︋ ︋︣ای  وا﹇︺﹫︀ت،   ︀︋ ︗︡ال  ︝︀ل  در  ارو︎︀   ﹤﹬︀د︜︑ا
﹬︢︎︣، ﹝﹩ ︋︀︫︡. در ﹝︀رس ٢٠٠٧ ، ﹝︖﹞︹ ارو︎︀، ﹋﹥ از ر﹨︊︣ان ا︑︜︀د﹬﹥ ارو︎︀ ︑︪﹊﹫﹏ ﹝﹩ ︫﹢د، ﹋︪﹢ر﹨︀ی 

 .︡﹠﹬︀﹝﹡ ﹟﹫﹞︃︑ ︨︀ل ٢٠٢٠ ︀︑ ︣﹬︢︎ ︡﹬︡︖︑ ︣د ٢٠ در︮︡ ا﹡︣ژی ︠﹢د را از ﹝﹠︀︋︹ ا﹡︣ژی﹋ ︡﹧︺︐﹞ را ﹢︱︻
︋︀﹇﹫﹞︀﹡︡ه   ︬︟︪﹞︀﹡ ﹨﹞︙﹠︀ن   ٢٠٢٠ ︨︀ل   ︀︑  ︣﹬︢︎  ︡﹬︡︖︑ ا﹡︣ژی  از  در︮︡ی   ٢٠ ا︨︐﹀︀ده   ︩﹬ا﹁︤ا ︗﹯︤﹫︀ت 
 ︡﹫﹛﹢︑ ︣﹬︢︎ ︡﹬︡︖︑ ا﹡︣ژی  ﹤︷︝﹑﹞ ﹏︋︀﹇ ︩﹬ارو︎︀ ﹇︭︡ ا﹁︤ا ﹤﹬︀د︜︑ا︨️. آ﹡︙﹥ ﹝︺﹙﹢م ا︨️ آ﹡﹊﹥ ر﹨︊︣ان ا
︫︡ه در دا︠﹏ را دار﹡︡. در ︵﹢ل ︨︀ل آ﹬﹠︡ه، ا︑︜︀د﹬﹥ ارو︎︀ ﹬ ︡﹬︀︋﹈ ︵︣ح ا︗︣ا﹬﹩ را ︑﹢︨︺﹥ د﹨︡ و آن را ︋﹥ 

︑︭﹢﹬︉ ︎︀ر﹜﹞︀ن ارو︎︀ ︋︨︣︀﹡︡. 
 ،︣︲︀︝ ︀ل︝ در .︡﹬︀﹝﹡ ︀﹀﹬︡ی ا﹫﹚﹋ ︩﹆﹡ ﹈﹬ ️︨︣ح، ﹡﹫︣و﹎︀ه آ︋﹩ ﹇︣ار ا︵ ﹩﹬︀﹧﹡ ﹏﹊︫ ﹟︐﹁︣﹎ ︣︷﹡ ︋︡ون در
 ︡﹬︡︖︑ ︡ه از ا﹡︣ژی ︣ق ︑﹢﹜﹫︫︡  ﹢د ﹋﹥ ٧٠ در︮︡︋  ︣ق ︑﹢︨︳ ا﹡︣ژی آ︋﹩ ︑︃﹝﹫﹟ ﹝﹩︫  ︝︡ود ١٢٠٠٠٠ ﹝﹍︀ وات︋ 
﹬︢︎︣ را ︑︪﹊﹫﹏ ﹝﹩ د﹨︡. در ︝︀﹜﹫﹊﹥ ﹝﹠︴﹆﹥ دارای ︑︃︨﹫︧︀ت آ︋﹩  ز﹬︀دی ا︨️،  ︑﹢︨︺﹥ ︸︣﹁﹫️ ﹝︪﹊﹏ ︋﹥ 
﹡︷︣      ﹝﹩ ر︨︡. ︝ ︣﹧︋︀ل ا﹬ ﹟﹬﹈ ﹁︣︮️ ︋︤رگ ︋︣ای ا﹡︣ژی آ︋﹩ ا︨️ ︑︀ ﹡﹆︩ ﹝﹧﹛ و ﹧︨﹛ ︋︤ر﹎﹩ را ︋︺﹧︡ه 

︋﹍﹫︣د. 
 ︣﹍﹬︣ه ︋﹍﹫︣﹡︡. ︋︺︱﹩ د﹧︋ ،ارو︎︀، ︋︺︱﹩ ︑﹢ا﹡︧︐﹠︡ از ﹝﹠︀︋︹ ︵︊﹫︺﹩ آب ︠﹢د ﹤﹬︀د︜︑در ︋﹫﹟ ٢٧ ﹋︪﹢ر ︻︱﹢ ا
 ،︡﹠﹛︣﹬ا ︗﹞﹧﹢ری   ،︀︐﹛︀﹞ ﹜﹢﹎︤ا﹝︊﹢رگ،   ،︀﹬﹢︑﹐ دا﹡﹞︀رك،  دار﹡︡.  آ︋﹩  ا﹡︣ژی  ﹝︜︡ود   ︹︋︀﹠﹞  ،︀﹨ ﹋︪﹢ر   ﹟﹬ا از 
ا︨﹙﹢ا﹋﹩ و ا﹡﹍﹙︧︐︀ن، ︗︤ء ﹝﹠︐︟︊﹫﹟ ﹇︀︋﹏ ﹝﹑﹧︝︣︵  ﹤︷︝︀ی ︗﹬︡︡ آ︋﹩ ﹡﹫︧︐﹠︡. از ︵︣ف د﹬﹍︣، ﹡﹫﹞﹩ از 
ا︨️.   ﹤︐﹁︣﹍﹡ ﹇︣ار  ︋︣داری  ﹧︋︣ه  ﹝﹢رد  ﹨﹠﹢ز   ﹤﹋ دار﹡︡  ای   ﹤︷︝﹑﹞  ﹏︋︀﹇ ارو︎︀، ︎︐︀﹡︧﹫﹏   ﹤﹬︀د︜︑ا ﹋︪﹢ر﹨︀ی 
 ︀﹧﹡ا﹡﹩ ﹡︡ارد (︎︐︀﹡︧﹫﹏ آ﹢︟﹝﹨ ︀﹧﹡ا﹡︣ژی آ︋﹩ دا︫︐﹥ ا﹡︡ ﹋﹥ ︋︀ ︎︐︀﹡︧﹫﹏ آ ﹤﹠﹫﹞ر﹨︀ ︑﹢︨︺﹥ ﹋﹞﹩ در ز﹢︪﹋ ﹩︠︣︋
در ا﹬﹟ ز﹝﹫﹠﹥ ز﹬︀د ا︨️). ا﹬﹟ ﹋︪﹢ر﹨︀ ︫︀﹝﹏ ﹇︊︣س، ا︨︐﹢﹡﹩، ﹝︖︀ر︨︐︀ن، ﹜﹫︐﹢ا﹡﹩ و ﹜﹧︧︐︀ن ﹝﹩ ︋︀︫﹠︡. 
﹋︪﹢ر﹨︀ی د﹬ ︣﹍﹬︺﹠﹩ ا︑﹬︩︣، ﹁︣ا﹡︧﹥، ا﹬︐︀﹜﹫︀، ا︨︍︀﹡﹫︀ و ︨﹢﹯︡ از ﹝﹢﹨︊️ ﹝﹠︀︋︹ آ︋﹩ ﹇︀︋﹏ ︑﹢︗﹧﹩ ︋︣︠﹢ردار 

﹨︧︐﹠︡ ﹋﹥ ﹝﹩ ︑﹢ا﹡︡ ﹬︡﹠︚﹟ ﹝﹍︀ وات و ︑︣اوات – ︨︀︻️       (TWH) ︸︣﹁﹫️ ا︲︀﹁﹩ ︋﹢︗﹢د آورد. 
︀︻️ در ︨︀ل)  ﹥ ﹡︷︣ ﹝﹩ ر︨︡ ﹋﹥ ا︑︜︀د﹬﹥ ارو︎︀ ︋︐﹢ا﹡︡ ٢٠٠٠٠ ﹝﹍︀ وات (و ٨٨ ︑︣اوات –︨  در ﹝︖﹞﹢ع، ﹝﹠︴﹆﹩︋ 
︸︣﹁﹫️ ا︲︀﹁﹩ ︑﹢﹜﹫︡ ﹡﹞﹬︀︡ ﹋﹥ در ︝︡ود ﹬﹈ ︨﹢م ﹡﹫︀ز ︋︣ق ︑︃﹝﹫﹟ ︫︡ه از ا﹡︣ژی ︑︖﹬︡︗ ︣﹬︢︎ ︡﹬︡︡ را ︑︪﹫﹏ 
︀︻️) ﹝﹩ ︑﹢ا﹡︡ از  ﹝﹩ د﹨︡. (٢٠ ﹎﹫﹍︀وات (ا﹡︣ژی آ︋﹩) ︑︀    ︨︀ ل٢٠٢٠) . ا︲︀﹁﹥ ︫︡ن ﹝﹍︀وات (و ︑︣اوات –︨ 

︑﹆﹢﹧︖︑ ️﹬﹫︤ات ﹝﹢︗﹢د ︝︀︮﹏ ︫﹢د. 
از ﹜︜︀ظ ز﹝︀ن ﹝﹢رد ﹡﹫︀ز ︋︣ای ︑﹢︨︺﹥ ا﹡︣ژی آ︋﹩، ︨︀ل ٢٠٢٠ ︚﹠︡ان دور ﹡﹫︧️!﹋︧︉ ٢٠٠٠٠ ﹝﹍︀ وات ︑︀ 
 ﹤﹬︀د︜︑︀ل، ز﹝︀﹡﹫﹊﹥ ا︝︣﹧  ︋.︫︡︀  ︋﹩﹞ ️︺﹠ ︣وازا﹡﹥ ا︨️ ﹋﹥ ﹁︣ا︑︣ از ︑﹢ان ﹝︺﹞﹢ل︮   ︎︡﹠﹚  ︋︀﹠﹮﹝︴﹞ ،︨︀ل ٢٠٢٠
 ︡﹠︐︧﹨ ﹟﹮﹝︴﹞ ︀﹨ر﹢︪﹋ ﹟﹬︀ل ︑﹢︨︺﹥ ٢٠ در︮︡ی ﹝︴︀︋﹅ ︋︣﹡︀﹝﹥ ︑︀ ︨︀ل ٢٠٢٠ ا︨️، ر﹨︊︣ان ا︝ ارو︎︀ در
 ﹤﹬︀د︜︑ا ︣﹬︢︎ ︡﹬︡︖︑ ︀ی آ︋﹩ ︋﹫︪︐︣ ︋︺﹠﹢ان ا﹡︣ژی﹧﹨︀﹎د را ︋︣ای آ﹝︀ده ﹋︣دن ﹡﹫︣و﹢︠ ︿﹬︀︸آب و ️︺﹠︮ ﹤﹋

ارو︎︀، ا﹡︖︀م ︠﹢ا﹨︡ داد. 
 ﹤︋ د︋﹫︣   ︨︣  ﹤﹋ ︋﹍﹫︣د   ︣︷﹡ در  را   ﹩﹬︀﹨ ﹝︪﹢ق  و   ︀﹧︐︨︀﹫︨ ا︨️  ﹐زم  ارو︎︀   ﹤﹬︀د︜︑ا ر﹨︊︣ی   ،︣︲︀︝ ︝︀ل  در 

︗﹧︩ ︮﹠︺️ آب و ﹋﹞﹈ آن ︋﹥ ︑︃﹝﹫﹟ ا﹡︣ژی ارز︫﹞﹠︡ ︑︖﹬︡︡ ︫︡﹡﹩، ﹝﹠︖︣ ︫﹢د. 

︨︣ د︋﹫︣ 
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«Pushing the envelope»- going beyond the boundaries of  what is ordinarily 
thought to be possible -may become commonplace as the European Union 
(EU) struggles with the practicalities of  meeting its new goals for renewable 
energy supply. In March 2007, the European Council, comprised of  the lead-
ers of  FU nations, committed the EU to supplying 20% of  its energy from 
renewable sources by 2020.
The details of  whats implied by the soundbite «20% by 2020» remain unclear. 
Yet what is clear is that EU leaders intend to push for substantially more 
domestically-produced renewable energy. Over the next year or so, the EU 
must develop a workable implementation plan and obtain approval from the 
European Parliament.
Regardless of  the ultimate shape of  the plan, hydropower can be expected to 
play a key role. At present, nearly 120,000 M W of  hydro supplies about 70% 
of  the EUs renewable electricity. And while the region has many hydro facili-
ties, development potential is far from tapped out. Theres great opportunity 
for hydro to make substantial contributions.
Among the EUs 27 member nations, some have largely taken advantage of  
their natural hydro resources. Others have limited hydro resources. Denmark, 
Latvia, Luxembourg, Malta, the Irish Republic, Slovakia, and the United 
Kingdom are not candidates for sizeable new hydro schemes. On the other 
hand, half  of  EUs member nations have significant untapped potential. Some 
countries have low levels of  hydro development in relation to their potential. 
These include Cyprus, Estonia, Hungary, Lithuania, and Poland. Other coun-
tries - including Austria, France, Italy, Spain, and Sweden - have especially 
large endowments of  hydro resources, which could provide many additional 
megawatts and terawatt-hours (TWH).
Taken altogether, it seems reasonable to expect that the EUs base of  renew-
able hydropower could be expanded to provide as much as an additional 
20,000 MW (and 88 TWH annually) by 2020, contributing perhaps one third 
of  the new renewable electricity needed [«20 gigawatts (of  hydro) by 2020!»]. 
Additional Mw (and TWH) could come from enhancements to existing facili-
ties.
In terms of  what it takes to develop hydro, 2020 is not far away! Achieving 
20,000 MW by 2020 would be ambitious, certainly beyond business as usual. 
Yet, as the EU develops its 20% by 2020 plan, its leaders can be confident 
that the hydro industry will be doing its homework to prepare for adding 
more hydro to the EUs renewable energy portfolio.
Now, the EUs leadership needs to get busy to put in place the policies and 
incentives that will be required for fueling the hydro industrys contributions 
of  valuable new renewable energy.
Editor-in-Chief
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روز ا︠︊︀ر 

﹇︣ارداد﹨︀:   
 ﹤︮﹑︠

ای  ﹎﹑﹁﹙︡ن   ﹢﹯︀︧﹫﹍﹛ا  ﹤﹋ (﹋︀﹁︐﹢ر   ️﹋︫︣
︗﹩) ﹇︣ارداری را ︋﹞﹠︷﹢ر ︑︃﹝﹫﹟ ︑︖﹧﹫︤ات 
 ️﹫﹁︣︸  ️﹬﹢﹆︑ ︋︣ای   ﹩﹊﹫﹡︀﹊﹞ ا﹜﹊︐︣و 
 ﹤︋  (﹢﹯︀︧﹫﹚﹎ا) وا︑﹩   ︀﹍﹞  ٣٢/٢ ﹡﹫︣و﹎︀ه 
﹨﹬︀︡رو︎︀ور   ︦﹠﹝﹫︨  ︦﹬رو  ️﹋︫︣
روی   ︣︋ ︎︣وژه   ﹟﹬ا ﹋︣د.  ا︻︴︀   (﹟︪﹬︣︊︠
دارد.  ﹇︣ار   ︦﹫﹯﹢︨ در   (﹟﹬را) رود︠︀﹡﹥ 
﹇︣ار ا︨️ (رو﹬︦ ︨﹫﹞﹠︦) ، ٧ ︑﹢ر︋﹫﹟ 
﹨︀ی   ︡﹫﹚﹋ ﹋︀︎﹑ن،  وا︑﹩   ︀﹍﹞  ۶/٧ ژ﹡︣ا︑﹢ر 
 ً︀ ︺﹝︗  ﹤﹋  ︡﹬︀﹝﹡  ﹟﹫﹞︃︑ را   ︀﹧﹛︣︐﹠﹋ و  ﹁︣﹝︀ن 
وات   ︀﹍﹞  ۴۶/٩  ︡︝وا  ٧  ﹟﹬ا  ️﹫﹁︣︸
 ۴/۶  ︡︝وا  ٧  ﹟﹬︤﹍﹬︀︗  ﹤﹋ ︋﹢د  ︠﹢ا﹨︡ 
 ﹟﹫︋  ﹤﹋  ︫︡ ︠﹢ا﹨︡  ﹁︣ا﹡︧﹫︦  وا︑﹩   ︀﹍﹞
﹋︀ر   ﹤︋ ︫︣وع   ١٩٢١  ︀︑  ١٩١۵ ︨︀﹜﹧︀ی 

﹡﹞﹢د﹡︡. 
 ﹤︋ ﹇︣ارداد   ﹈﹬  (﹩︨  ﹩︎  ﹩︑ (ان   ️﹋︫︣
 ️︠︀︨ ︋︣ای  ﹨﹠︡ی   – رو︨﹩  ﹋﹠︧︨︣﹫﹢م 
 ۵٢٠ ︎︣وژه  در  ر︨﹢︋﹍﹫︣   ︡︝وا و   ︨︡
وا﹎︢ار  ﹬︪﹠﹢﹎︀د)  ︑﹬︀﹢وان و  ﹝﹍︀ وا︑﹩ در 
رود︠︀﹡﹥          روی   ︣︋ ﹡﹫︣و﹎︀ه   ﹟﹬ا  ﹤﹋ ﹡﹞﹢د 
 ︡﹠﹨ (او︑︀را︠︀﹡﹥)   ️﹛︀﹬ا در  (﹨︀و﹜﹫﹍︀﹡︀) 
ود︨︐﹢ری)  (زارو︋︥و   ️﹋︫︣ دارد.  ﹇︣ار 
در   ︡﹠﹨ وی)   ﹩︗ اس  (اس  و  رو︨﹫﹥ 
د﹐ر  ﹝﹫﹙﹫﹢ن   ۶١ ارزش   ﹤︋ داد  ﹇︣ار   ﹟﹬ا
 ﹜﹫︷﹠︑  ،︣︐﹞  ٧٣ ︋︴﹢ل  ︨︡ی   ️︠︀︨ ︋︣ای 
 ﹤︙︲﹢︝ آب،  ا﹡︜︣اف  آب، ﹋︀ر﹨︀ی   ︡﹨
 heacdrale  ﹏﹡﹢︑ از   ﹩︪︟︋ و  ر︨﹢︋﹍︣، 

︋︣﹡︡ه ︫﹢﹡︡. 
 ،﹏﹫﹯ا︨︣ا  ﹩﹡︀﹝︐︠︀︨  ️﹋︫︣  ﹟﹬︣︐﹎︋︤ر
 (﹌﹠﹬︡﹚﹨ ا﹡︡﹋︀﹡︧︐︣ا﹋︪﹟  (﹨︀و︨﹫﹠﹌ 
 ﹏﹛﹢︨) ا﹜﹞﹙﹙﹩   ﹟﹫︋  ︡︝وا  ﹤﹋ ﹋︣د  ا︻﹑م 
︋﹢﹡﹥) ﹝︐︺﹙﹅ ︋﹥ ا﹬  ،️﹋︫︣ ﹟﹬﹈ ﹇︣ار داد 
 ﹤︋  ﹈﹝﹋ ︋︣ای  د﹐ر  ﹝﹫﹙﹫﹢ن   ٩۵ ارزش   ﹤︋
﹎﹢آ︑﹞︀﹐  در  آ︋﹩  ︋︣ق  ﹡﹫︣و﹎︀ه   ﹈﹬  ️︠︀︨
 ︀︋ ﹋︀ر   ﹟﹬ا ا︨️.  ر︨︀﹡︡ه  ا﹝︱︀ء  را︋﹥ 
﹋︀ر﹨︀ی  ︋︣ای   ﹩︮﹢︭︠  ️﹋︫︣ ﹝︪︀ر﹋️ 
﹝﹍︀وا︑﹩   ٩۴ ﹡﹫︣و﹎︀ه  ︻﹞︣ان   ﹩︨︡﹠﹧﹞
 ﹈﹬  ﹏﹞︀︫ ﹇︣ارداد   ﹟﹬ا ︫﹢د.   ﹩﹞ ا﹡︖︀م 
 ︉︺﹊﹞  ︣︐﹞ ﹨︤ار   ︭︡︐﹀﹨ ا﹡︜︣ا﹁﹩،   ︨︡

﹝︟︤ن و ۵ ﹋﹫﹙﹢﹝︐︣ ︑﹢﹡﹏      ﹝﹩ ︋︀︫︡. 

 
︫︣﹋️ ﹝﹙﹩ ﹡﹫︣و﹎︀ه ︋︣ق آ︋﹩ ﹨﹠︡ (ان 
﹝﹫﹙﹫﹢ن   ٨٧ ﹇︣ارداد   ﹈﹬  (﹩︨  ﹩︎ اچ 
 (︤﹛︀﹊﹬︣︐﹊﹛︀رات ﹨﹢ی ا﹨ ︀︋) ﹤︋ د﹐ری
ژ﹡︣ا︑﹢ر﹨︀  ︑﹢ر︋﹫﹟   ﹟﹫﹞︀︑ ︋﹞﹠︷﹢ر 
  ﹩﹊﹫﹡︀﹊﹞ ا﹜﹊︐︣و  ︑︖﹧﹫︤ات   ︣﹬︀︨ و 
﹡﹫︣و﹎︀ه ۵٢٠ ﹝﹍︀ وا︑﹩ ︎︣وژه (︎︀را︋︀︑﹩ 
روی   ︣︋ ︎︣وژه   ﹟﹬ا  ﹤﹋ ﹡﹞﹢د  ا︻︴︀   (٣
︫︡ه   ﹤︐︠︀︨  (﹩︖﹠﹬︀︨) رود︠︀﹡﹥ 

ا︨️. 
︑﹢ر︋﹫﹟  ﹧︚︀ر   ﹏﹞︀︫ ﹝﹢ا﹁﹆︐﹠︀﹝﹥   ﹟﹬ا
وا︑﹩؛   ︀﹍﹞  ١٣٠ ﹁︣ا﹡︧﹫︦  ︻﹞﹢دی 
﹧︚︀ر  ﹋︣وی؛  ورودی   ﹤︙﹬در ﹧︚︀ر   ︀︋
و﹜️-   ︀﹍﹞  ١۵٩ ﹨﹞︤﹝︀ن  ژ﹡︣ا︑﹢ر 
 ︦﹡︀﹋︣﹁  ︀︋ و﹜︐﹩،   ﹢﹚﹫﹋  ١٣/٨ آ﹝︍︣ی، 
 Step) ﹨︣︑︤؛ ︑︣ا﹡︧﹀﹢ر﹝︀︑﹢ر﹨︀ی   ۵٠
﹋︀﹝︍﹫﹢︑︣ی،  ﹋﹠︐︣ل   ﹜︐︧﹫︨ up–)؛ 

 ︀︋ ﹝︣ا﹇︊︐﹩  و   ﹩︐︸︀﹀︝ ︑︖﹧﹫︤ات 
﹝︐︺﹙﹆︀ت ﹝﹩ ︋︀︫︡. 

 (﹩︨  ﹩︎ اچ  (ان    ،٢٠٠۶ ︨︀ل  در 
 ﹩﹡︀﹝︐︠︀︨   ︩︟︋  ️︠︀︨ ﹇︣ارداد 
﹡﹞﹢د.  ا︻︴︀  را    (٣ (︎︀را︋︀︑﹩  ﹡﹫︣و﹎︀ه 
 ﹤︋ د﹐ری  ﹝﹫﹙﹫﹢ن   ٩۵/٩ ﹇︣ارداد   ﹈﹬
و   (﹌﹠﹬︣﹫﹠﹫︖﹡ا  ﹏︑︀︎  _ ﹋﹠︧︨︣﹫﹢م 
(﹐ر︨﹫﹟ ا﹡︡ ︑﹢︋︣و) ︋︣ای ︨︀︠️ ︑﹢﹡﹏ 
︨﹠﹍﹬︣︤ه   ︨︡   ،︀﹨  ﹤︙﹬در و  ا﹡︜︣اف 
از   ﹩︪︟︋ و  ورودی،   ﹨︀ی  ︨︀زه  ای، 

︑﹢﹡﹏ headrace  وا﹎︢ار ︫︡. 
﹬﹈ ﹇︣ارداد ٧٠/٩٧ ﹝﹫﹙﹫﹢ن د﹐ری ﹡﹫︤ 
︋﹥ ﹝︪︀ر﹋️ (︗︀﹎︣ ﹯︀︋﹢ ︗﹩ ام ︋﹩ اچ) 
 ﹩︪︟︋ ️︠︀︨ ︋︣ای (︀﹬︡﹠﹬ن ا﹢﹞︀﹎) و
 ️﹁︀︫  surge shaft headrace ﹏﹡﹢︑ از
 tairace  ﹏﹡﹢︑ و  ﹡﹫︣و﹎︀ه  ﹁︪︀ر،   ️︜︑

وا﹎︢ار ︫︡. 
 ۵ ﹝︡ت  در  ا︨️  ﹇︣ار   ٣ ︎︀را︋︀︑﹩  در 
د﹐ر  ﹝﹫﹙﹫﹢ن   ۵٠٠/٧  ﹤﹠﹬︤﹨  ︀︋ ︨︀ل 

︨︀︠︐﹥ ︫﹢د. 

: ﹟﹬﹑﹡︤ارش آ﹎  
︻﹞﹙﹫︀ت ﹡﹫︣و﹎︀ه ٨٨٠ ﹝﹍︀ وا︑﹩ (﹋﹞︍﹢س ﹡﹢وس) در ︋︣ز﹬﹏ آ︾︀ز ﹝﹩ ︫﹢د

ا︻﹑م  ا﹡︣︗﹫︀)  ال  اف.   .  ﹩︎  .  ﹩︨)
 ﹤﹬ر﹢﹁ ﹝︀ه  در   ︡︝وا او﹜﹫﹟   ﹤﹋ ﹋︣د 
(﹋﹞︍﹢س  وا︑﹩   ︀﹍﹞  ٨٨٠ ﹡﹫︣و﹎︀ه  در 
﹋︣د.  ︠﹢ا﹨︡   ️﹫﹛︀︺﹁  ﹤︋ آ︾︀ز  ﹡﹢وس) 
ا﹬﹟ ︎︣وژه ︋︣ روی رود︠︀﹡﹥ (﹋︀﹡﹢اس) 
 ﹏﹬︋︣ز  (︀﹠﹬︀ر︑︀﹋  ︀︐﹡︀︨)  ️﹛︀﹬ا در 

ا︨️.  ︫︡ه   ﹤︐︠︀︨
 ٤٨/٧٢  ﹤﹋ ال)  اف.   .  ﹩︎  .﹩︨)
ا︠︐﹫︀ر  در  را  ︎︣وژه   ﹟﹬ا از  در︮︡ 
︋︣ق  و  آب   ️︺﹠︮ ﹝︧﹢ول   ️﹀﹎ دارد 
 (︀﹊﹬︣︐﹛ا ا﹡︣︗﹫︀  دی  ﹡︪﹠︀ل  (آ︗﹠︧﹫︀ 
وا︗︡  او﹜﹫﹟  ︫︡ن  ﹝﹢دار  وارد  ︋︣ای 
 ﹤﹯را ارا ﹩﹬︀﹧﹡ ︡﹫﹬︃︑ ﹩︑٢٩٣/٣ ﹝﹍︀ وا
و︸﹫﹀﹥   ︡︝وا  ﹟﹬ا  ﹤﹋  ️﹀﹎ او  ﹋︣د. 

 ٣٤٢ ٩١ در︮︡ (︋︴﹢ر ﹝︐﹢︨︳   ﹟﹫﹞︃︑
را  ︎︣وژه    ︣︷﹡ ﹝﹢رد  ا﹡︣ژی  ﹝﹍︀وات) 

دارد.  ︋︺﹧︡ه 
︑﹞︀م   ︀︋  ﹤﹬﹢﹡ژا  ٣١ در  ﹝︟︤ن  ﹋︣دن   ︣︎
﹡﹢وس)  (﹋﹞︍﹢س  ز﹝︀﹡︊﹠︡ی  ر︨﹫︡. 
 ﹏﹡﹢︑ و   ︨︡ در  ﹝﹢︗﹢د   ️︪﹡  ️﹚︺︋
︎︣وژه   ﹟﹬ا ︋﹢د.  ︫︡ه   ﹏︐︟﹞ ا﹡︜︣اف 
﹡﹢ا﹝︊︣،  اوا︠︣  در  آب  ﹋︣دن  ذ︠﹫︣ه   ︀︋

 .︫︡  ﹤︐﹁︣﹎  ︨︣ از  ﹝︖︡داً 
(﹁﹢زدو  ﹝﹍︀وا︑﹩   ٨٥٥ ﹡﹫︣و﹎︀ه  در  ﹋︀ر 

︫﹢د   ﹩﹞ آ︾︀ز   (﹢﹊︎︀︚
ا︻﹑م  ال)  اف.   .﹩︎  . ﹩︨) ﹟﹫﹠︙﹝﹨
﹝﹍︀وا︑﹩   ٨٥٥ ︎︣وژه   ️︠︀︨  ﹤﹋ ﹋︣د 
در ﹁﹢ز دو ︚︀︎﹊﹢ در ︝︀ل ا﹡︖︀م ا︨️ 

 ﹢﹬) رود︠︀﹡﹥  روی   ︣︋ ︎︣وژه   ﹟﹬ا  ﹤﹋
﹎︣ا﹡︡ی  (ر﹬﹢و   ﹟﹫︋ ﹝︣ز  در  رو﹎﹢ای) 
﹇︣ار   (︀﹠﹬︀د︑︀﹋  ︀︐﹡︀︨ در  و  دو︨﹢ل) 

دارد. 
︑﹠︷﹫﹛ ﹋﹠﹠︡ه ﹝︜﹫︳ ز﹬︧️ (ا﹡︧︐﹫︐﹢ 
﹝︖﹢ز  آ﹝︊﹫﹠︐﹥)   ﹢﹫﹞ دی  ︋︣از﹬﹙﹫︣و 
﹋︣د   ︡﹬︡﹝︑ د︨︀﹝︊︣  ﹝︀ه  در  را  ︎︣وژه 
٢/١  ﹝﹫﹙﹫︀رد د﹐ری در  ﹋﹥ ا﹬﹟ ︎︣وژه 

٢٠١١ وارد ﹝︡ار ︠﹢ا﹨︡ ︫︡.  ︨︀ل 
(︨﹩ . ︎﹩. اف. ال) دارای ٥١ در︮︡ 
 ﹩︱︺︋  .︫︡︀︋  ﹩﹞  (﹢﹊︎︀︚دو (﹁﹢ز 
(﹁︣﹡︀س  از  ︻︊︀ر︑﹠︡  ﹧︨︀﹝︡ارن  از 
 ︀﹫﹧﹠︍﹞︀﹋)   ︀س) و﹊﹬︣︐︧﹛ا ︦﹬︣ا︐﹠︨

.(︀﹊﹬︣︐﹛ا﹡︣︗﹫︀ا دی  ا︨︐︖﹢وال 

﹇︣ارداد:   ا︻︴︀ی 
 ︡﹠﹋ ﹩﹞ ︤﹫﹧︖︑ (︋﹩ اچ ای ال) ︎︣وژه (︎︀را ︋︀﹇﹩ ٣) ﹨﹠︡ را

﹇︣ارداد:   ا︻︴︀ی 
︑︤ی) در  ﹨﹠︡ی (ا﹬︐﹠︣ی   ️﹋︫︣

زا﹝︊﹫︀ را ﹝﹩ ︨︀زد

﹎︣وپ،   ︀︑︀︑)  ️﹋︫︣  ﹤︻﹢﹝︖﹞  ︣﹬ز
﹝﹍︀وا︑﹩   ١٢٠ ︎︣وژه   ،︡﹠﹨
﹝︪︀ر﹋️   ︀︋ را  ︑︣ی)  (ا︨︐﹫︤ی 
در  زا﹝︊﹫︀  (ز︨﹊﹢)  دو﹜︐﹩   ️﹋︫︣

﹋︪﹢ر زا﹝︊﹫︀ ﹝﹩ ︨︀زد. 
وای)   ﹩︑  ﹩︎)  ️﹋︫︣ و  (ز︨﹊﹢) 
 ️︠︀︨ ︋︣ای  ﹨﹞﹊︀ری   ︡﹠︨  ﹈﹬
﹡﹫︣و﹎︀ه ١۵٠ ﹝﹫﹙﹫﹢ن د﹐ری ا﹝︱︀ء 
آورده   ︣︋ ︋︣ای  وا﹇︹  در   ﹤﹋ ﹋︣د﹡︡ 
﹝︺︡ن   ︩︟︋ ︋︣ق  ﹡﹫︀ز  ﹡﹞﹢دن 
 ﹩﹞  ﹤︐︠︀︨  ،︹﹬︀﹠︮  ﹤﹫﹆︋ و  زا﹝︊﹫︀ 

︫﹢د. 

﹡PDF ﹤︟︧ ا﹬﹟ ﹝︖﹙﹥ را ﹝﹩ ︑﹢ا﹡﹫︡ در 
www.satkab.com/magazine آدرس

︡﹫︋︀﹫︋
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CPFL Energia announced 
the first unit began operation 
in February at the 880-Mw 
Campos Novos project on 
the Canoas River in Brazils 
Santa Catarina State.

CPFL, which owns 
48.72 percent of  the project, 
said utility regulator Agencia 
Nacional de Energia Elet-
rica gave final approval to 
begin operation of  the first 
293.3Mw unit. It said the unit 
is responsible for 91 percent 
(average 342 Mw) of  the as-
sured energy of  the project.

Filling of  the reservoir 
was completed January 31. 
Campos Novos completion 
schedule had been disrupted 
by a problem of  leaking in 
the dam and diversion tunnel. 
The project resumed storing 
water in late November.
Work begins at 855-Mw 
Foz do Chapeco

CPFL also announced con-
struction is under way on the 
855-MW Foz do Chapeco 
project on the Uruguai River 
at the border between Rio 

Grande do Sul and Santa 
Catarina states.
Environmental regula-
tor Instituto Brasileiro de 
Meio Ambiente renewed the 
project license in Decem-
ber, clearing a schedule that 
anticipates the 2.1 billion real 
(US$970 million) project will 
go on line in 2011.
CPFL owns 51 percent of  
Foz do Chapeco. Other own-
ers are Furnas Centrais Eletri-
cas and Companhia Estadual 
de Energia Eletrica.

 CONTRACTS:

Briefly
Krahwerke Eglisau-
Glattfelden AG awarded a 
contract to Voith Siemens 
Hydro Power Generation 
to supply electromechani-
cal equipment to boost the 
capacity of  the 32.2-Mw 
Eglisau hydropower plant 
on Switzerlands Rhine 
River. Voith Siemens is 
to deliver seven 6.7-Mw 
Kaplan turbine-generators, 
governors, and controls, 
totaling 46.9 Mw, to replace 
seven 4.6-MW Francis 
units that began operation 
between 1915 and 1921.

NTPC Ltd. awarded a 
contract to a Russia-India 
consortium to build a dam 
and desilting chamber for 
the 520-Mw Tapovan Vish-
nugad hydroelectric project 
on the Dhauliganga River 
in Indias Uttarakhand State. 
Zarubezhvodstroi of  Russia 
and SSJV of  India won a 
contract worth 2.7 billion 
rupees (US$61 million) for 
a 73-meter-long dam, head 
regulator, diversion works, 
desilting basin, and part of  
a headrace tunnel.

IsraelÊs biggest con-
struction firm, Housing & 
Construction Holding Co., 
announced its Solel Boneh 
International unit signed 
a contract worth US$95 
million to help build a 
hydroelectric plant in Gua-
temala. Solel Boneh signed 
with a private company for 
civil engineer-ing of  the 
94-Mw hydroelectric plant. 
Work includes a diversion 
dam, 700,000-cubic-meter 
reservoir, and 5-kilometer 
tunnel.

Update

 ON-LINE REPORT:

Operation begins at Brazils 880-mw Cam pos Novos

 CONTRACT AWARD:

India firm to build 
ZambiaÊs Itezhi-
Tezhi
A subsidiary of  Indias 
Tata Group will construct 
the 120Mw Itezhi-Tezhi 
hydroelectric project in 
Zambia in partnership with 
government-owned Zambia 
Electricity Supply Corp. 
(ZESCO), the companies 
announced.
ZESCO and South African-
based Tata Africa Holdings 
(PTY) signed a coopera-
tion agreement to build the 
US$150 million power 
station, which is needed to 
meet rising power demands 
from Zambias mining sector 
and other industries.

Breaking news can be found 
at HydroNews.net, HCIÊs 
Internet news service. For 
headlines of the latest top sto-
ries in hydro, visit www.hyd 
ronews.net.

Indias National Hydroelec-
tric Power Corp. (NHPC) 
awarded a 4.02 billion rupee 
(US$87 million) contract 
to Bharat Heavy Elec-tri-
cals Ltd. (BHEL) to sup-
ply turbine-generators and 
other electro-mechanical 
equipment for the 520-Mw 
Parbati 3 project on the 
Sainj River.
The agreement includes 
four 130-Mw vertical shaft 
Francis turbines; four main 
inlet spherical valves; four 
159-megavolt-ampere, 
13.8kilovolt, three-phase, 
50Hertz synchronous 
generators; step-up trans-
formers; computer-based 
control, protection, and 
monitoring equipment; and 
auxiliaries.
In 2006, NHPC awarded

contracts for civil construc-
tion of  Parbati 3.A 4.39 
billion rupee (US$95.9 
million) contract went to 
a consortium of  Patel En-
gineering Ltd. and Larsen 
& Toubro to construct a 
diversion tunnel including 
gates, rockfill dam, intake 
structures, and part of  the 
headrace tunnel.
A 3.24 billion rupee 
(US$70.97 million) contract 
went to a joint venture of  
Jager Bau GmbH and Gam-
mon India Ltd. to construct 
part of  the headrace tunnel, 
the surge shaft, pressure 
shaft, powerhouse, and 
tailrace tunnel.
Parbati 3 is to be com-
pleted in five years at a cost 
of  23.04 billion rupees 
(US$500.7 million).

 CONTRACT AWARD:

BHEL to equip IndiaÊs Parabati 3
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 ﹏︊﹇ ︠﹢د  ﹋︀ر﹨︀ی   ﹟﹬︣︠آ از   ﹩﹊﹬ در 
︗﹞﹧﹢ری،   ️︨︀﹬ر  ️︧︎ ︑︣ك  از 
او﹜﹫﹟   ،﹢﹫︨﹑︎ آ﹜﹀︣دو  ︗﹞﹧﹢ر   ︦﹫﹯ر
 ٢٣٠ ﹡﹫︣و﹎︀ه  ﹝﹍︀وا︑﹩   ١١۵  ︡︝وا
 ︣︋  ﹤﹋ را   (﹢﹊︧﹫︧﹡︣﹁ (︨︀ن  وا︑﹩   ︀﹍﹞
 ︹﹀︑︣﹞  ︩︟︋ (︎︀︨︐︀زا)  رو︠︀﹡﹥  روی 
︫︡ه   ﹤︐︠︀︨ آ﹡﹬︡︀ن  ا﹋﹢ادور  ﹝︣﹋︤ی 

– ا﹁︐︐︀ح ﹡﹞﹢د. 
︗﹞﹧﹢ر،   ︦﹫﹯ر د﹁︐︣  ا︻﹑م   ﹅︊︵  ︣︋
ا﹇︐︭︀دی  ﹎︤اری   ︣︊︠ ﹎︤ارش  و 
 ﹏︊﹇ را   ︡︝وا  ﹟﹬ا  ﹢﹫︨﹐︀︎ آ﹝﹬︣﹊︀س، 
 ﹏﹬﹢︜︑ و  ︗﹞﹧﹢ری   ️︨︀﹬ر ﹬︀︎︀ن  از 

 ︡﹬︡︗  ︉︟︐﹠﹞ ︗﹞﹧﹢ر   ︦﹫﹯ر  ﹤︋ آن 
– را﹁﹬︣﹋ ﹏﹯︀︀- ا﹁︐︐︀ح ﹡﹞﹢د. 

(﹡﹢ر︋︣︑﹢   ﹏﹬︋︣ز  ﹩﹡︀﹝︐︠︀︨  ️﹋︫︣
د﹐ری  ﹝﹫﹙﹫﹢ن   ٣٠٢ ︎︣وژه  اود︋︣﹋️) 
 ﹩﹚﹬︋︣ز  ︡︝وا  ﹤﹊﹫﹛︀︝ در   ️︠︀︨ را 
﹨﹬︀︡رو)،   ﹈︑ ای  (وی  و  (آ﹜︧︐﹢م) 
﹋︣د﹡︡.  را︑︃﹝﹫﹟   ︀﹨ ژ﹡︣ا︑﹢ر  ︑﹢ر︋﹫﹟ 
︣ز﹬﹏، (︋﹩ ان دی ای اس)،   ︋﹩﹚﹞ ﹈﹡︀︋

در ︑︃﹝﹫﹟ ﹝︀﹜﹩ ︎︣وژه ﹋﹞﹈ ﹋︣ده 
در ︨︀﹜﹟ ﹁︣ا﹡︧﹫︧﹊﹢ ︗﹬︣︀ن ر﹨︀ ︫︡ه 
از ﹡﹫︣و﹎︀ه ١۵۶ ﹝﹍︀ وا︑﹩      (آ﹎﹢﹬︀ن) را 

﹝﹢رد ا︨︐﹀︀ده ﹇︣ار ﹝﹩ د﹨︡. 

 ︑﹢︨︺﹥ ︎︣وژه 
١/۶ ﹝﹫﹙﹫﹢ن د﹐ری   ﹈﹝﹋ ﹈﹬ ﹈﹡︀︋

︋﹥ (﹧﹬﹢د﹬︀ن ﹨﹬︀︡رو) ا︻︴︀ ﹡﹞﹢د 

د﹐ر  ﹝﹫﹙﹫﹢ن   ١/۶ آ︨﹫︀،   ﹤︺︨﹢︑  ﹈﹡︀︋
ا﹡︣ژی  وزارت   ﹤︋  ﹩﹠﹁  ﹈﹝﹋ ︋︺﹠﹢ان 
︣وژه ﹡﹫︣و﹎︀﹨﹩  ︣ای ︑﹢︨︺﹥︎  ﹧﹬﹢د﹬︀ن︋ 
آ﹝︀ده   ﹏﹞︀︫  ﹤﹋ ﹡﹞﹢د  ا︻︴︀  ﹧﹬﹢د﹬︀ن 
وا︑﹩   ︀﹍﹞  ١/۴ آ︋﹩  ︋︣ق  ︎︣وژه  ﹋︣دن 
 ︀﹨ ︎︣وژه   ︣﹬︀︨  ﹤︺︨﹢︑ و   ﹢﹧︚︀﹎دا در 

 .︫︡︀︋ ﹩﹞
 ︩︟︋  ️﹬﹢﹆︑  ،﹤﹞︀﹡︣︋  ﹟﹬ا  ︭︡﹇
 ️︻︨︣ و  ﹧﹬﹢د﹬︀ن  ﹡﹫︣و﹎︀﹨﹩ 
 ﹩﹞ ﹡﹫︣و﹎︀﹨﹧︀ی   ﹤︺︨﹢︑  ﹤︋ ︟︋︪﹫︡ن 
 ︭︡﹇  ﹤﹞︀﹡︣︋  ﹟﹬ا  ﹟﹫﹠︙﹝﹨  .︫︡︀︋
 ﹩﹡﹢﹊︧﹞  ﹅︵︀﹠﹞  ﹤︋ را  ︋︣ق   ﹤﹋ دارد 
از   ︀︑  ︡﹠﹋  ﹏﹆︐﹠﹞ ا﹁︐︀ده  دور   ﹩﹬︀︐︨رو
را   ﹤﹆︴﹠﹞  ﹏﹋ ا﹡︣ژی  ︋︀زده   ﹅﹬︣︵  ﹟﹬ا
ا﹁︤ا﹬︩    ﹝﹩ د﹨︡ و ا﹇︐︭︀د ﹝︣زی را 

︎﹫︪︣﹁️ د﹨︡. 
 ﹩﹠﹁  ﹈﹝﹋ ︋︣ای  ﹎︢اری    ﹤﹬︀﹞︨︣  ﹟﹬ا
︵︣ح   ️﹬﹢﹆︑ و  ︨︀زی  آ﹝︀ده   ﹏﹞︀︫
 ،﹩︖﹠︨ ا﹝﹊︀ن   ﹩︋︀﹬ارز ︎︣وژه،   ﹏﹞︀﹋
ا︗︣ای  و    ،﹩﹛︀﹞  ﹟﹫﹞︃︑ ︵﹧︝︣︀ی 
 ﹏﹞︀ ︀︫︡. ﹬﹊﹩ از ا︗︤اء︫   ︋﹩﹞ ︀﹧︝︣︵
 ١٩ ︀  ︋،(﹢﹧︚︀﹎دا) ︣ق ︀درات︋   ︮﹤︺︨﹢︑

﹋﹫﹙﹢﹝︐︣ ︠︳ ا﹡︐﹆︀ل ﹝﹩ ︋︀︫︡. 
 ︀﹍﹞  ٣٠٠٠٠  ️﹫﹁︣︸ دارای  ﹧﹬﹢︑︀ن 

وات ا﹡︣ژی ︋︣ق آ︋﹩  ﹝﹩ ︋︀︫︡. 

 ﹡﹢︨︀زی 
و﹡︤و﹯﹑ در ︝︀ل ︨﹀︀رش ︋︀ز︨︀زی ︎︣وژه  ١٠٣٠٠ ﹝﹍︀ وا︑﹩ (︨﹫﹞﹢ن ︋﹙﹫﹢ار) ﹝﹩ ︋︀︫︡. 

(اد﹜﹊︀)   (﹩︗ وی   ﹩︨) ︋︣ق   ️︺﹠︮
︑﹢ر︋﹫﹟  ︋︀ز︨︀زی  ︋︣ای  ﹇︣ارداد   ﹈﹬
 ١٠٣٠٠ آ︋﹩  ︋︣ق  ︎︣وژه   ژ﹡︣ا︑﹢ر﹨︀ی 
ا︻︴︀  ︋﹙﹫﹢ار)  وا︑﹩(︨﹫﹞﹢ن   ︀﹍﹞
رود︠︀﹡﹥  روی   ︣︋ ︎︣وژه   ﹟﹬ا  ﹤﹋ ﹡﹞﹢د 

(﹋︀رو﹡﹩) و﹡︤و﹯﹑ ﹇︣ار دارد. 
 ️﹀﹎ ﹨﹬︀︡رو)   ﹈︑ ای   . وی  (آ﹡︡ر︑﹫︤ 
ا︫︣و﹜﹫︦)   ﹈︑ ای   . (وی   ︡︝وا  ﹤﹋
 ١٠٠ ﹇︣ارداد   ﹈﹬ در  آن   ﹤︋  ﹅﹚︺︐﹞
 ︦﹬و) ﹩﹚﹬︋︣ز ︡︝وا ︀︋ ﹩﹬رو﹢﹬ ن﹢﹫﹚﹫﹞
︋︣ای  ︎︀ور︠︊︫︣﹫﹟)  ﹨﹬︀︡رو   ︦﹠﹝﹫︨
︋︣﹡︡ه  ژا﹡︣ا︑﹢ر  ︑﹢ر︋﹫﹟   ۵ ︋︀ز︨︀زی  
 ﹟﹬ا  ﹤﹋  ️﹀﹎ (آ﹡︡ر︑﹫︤)  ا︨️.  ︫︡ه 
 ﹟﹫︋ ﹝︧︀وی  ︋︭﹢رت   ً︀ ︊﹬︣﹆︑ ﹇︣ارداد 

دو ︵︣ف ︑﹆︧﹫﹛ ︫︡ه ا︨️. 
ا﹬﹟ ﹇︣ارداد ︫︀﹝﹏ ︋︀ز︨︀زی ۵ ︑﹢ر︋﹫﹟ 
 ٧/٣  ︣︴﹇  ﹤︋ وا︑﹩   ︀﹍﹞  ٧٧٠ ﹁︣ا﹡︧﹫︦ 
 ﹜﹧︨  .︫︡︀︋  ﹩﹞  ﹟︑  ٢٠٠ وزن  ﹝︐︣و 
 ﹏﹞︀︫ ﹇︣ارداد   ﹟﹬ا از   (﹈︑ ای  ( وی 
و  ︑﹢ر︋﹫﹟  ﹝︜︣ك   ﹤︨ و﹡︭︉   ﹟﹫﹞︃︑

﹬︀︨︣ ا︗︤اء        ﹝﹩ ︋︀︫︡. 
 ٨٠ ﹇︣ارداد   ﹈﹬ (اد﹜﹊︀)   ﹟﹫﹠︙﹝﹨
﹧︚︀ر  ﹡﹢︨︀زی  ︋︣ای   ﹩﹬رو﹢﹬ ﹝﹫﹙﹫﹢ن 
︑﹢ر︋﹫﹟ ژ﹡︣ا︑﹢ر در (︨﹫﹞﹢ن ︋﹙﹫﹢ار) ︋﹥ 

(آ﹜︧︐﹢م ﹨﹬︀︡رو) وا﹎︢ار ﹡﹞﹢د. 
 ﹏﹞︀﹋ ﹡﹢︨︀زی  (آ﹜︧︐﹢م)  ﹇︣ارا︨️ 
 ︀﹍﹞  ۴٠٠ ﹁︣ا﹡︧﹫︦  ︑﹢ر︋﹫﹟  ﹧︚︀ر 
︑︖﹧﹫︤ات   ︣﹬︀︨ و   ︀﹨ ژ﹡︣ا︑﹢ر  و  وا︑﹩ 

︎︣وژه  در  وا︋︧︐﹥   ﹩﹊﹫﹡︀﹊﹞ ﹨﹫︡رو 
ا﹡︖︀م  را  ارداز)  (︎﹢ر︑﹢  در   (︀﹬ (﹎﹢ری 
در  اول   ︡︝وا  ،﹤﹞︀﹡︣︋  ﹅︋︀︴﹞ د﹨︡. 
︨﹥ ﹝︀﹨﹥ اول ٢٠٠٩ وارد ﹝︡ار ︠﹢ا﹨︡ 

 .︫︡
(را﹯﹢ل   ﹑ً︊﹇  ﹤﹋ ︋﹙﹫﹢ار)  (︨﹫﹞﹢ن 
 ٢ دا︫️،  ﹡︀م  (﹎﹢ری)   ︀﹬  (﹩﹡﹢﹮﹛
 ١٠ دارای  ﹋︡ام   ︣﹨  ﹤﹋ دارد  ﹡﹫︣و﹎︀ه 
 ︣︲︀︝ ︝︀ل  در   ﹤﹋  ︡﹠︫︀︋  ﹩﹞ ︑﹢ر︋﹫﹟ 
 ﹩﹞ ﹡﹢︨︀زی   ︀﹧﹡آ از  ︻︡د   ٢ ︨︀ل   ︣﹨
 ﹟﹞︣﹧﹇ ︀ر︟︐﹁︎︣وژه ︋﹥ ا ﹟﹬د. ﹡︀م ا﹢︫
︨︀ل  در  ﹨﹢﹎﹢︚︀وز   ︳︨﹢︑  ﹩﹬﹑﹯و﹡︤و

 .️﹁︀﹬ ︣﹫﹫︽︑ ٢٠٠۶

﹋﹞﹫︧﹫﹢ن (﹁︡رال دی ا﹜﹊︐﹬︧︣﹫︡اد) 
 ﹤︭﹇︀﹠﹞  ،﹈﹬︤﹊﹞ ای)  اف   ﹩︨)
︨︀︠️ ︎︣وژه ٧۵٠ ﹝﹍︀وا︑﹩ (﹐︨﹫﹊︀) 
 ︣︋ ︎︣وژه   ﹟﹬ا  .︡﹠﹋  ﹩﹞ آ︾︀ز  دو︋︀ره  را 
 ﹩﹞ ﹇︣ار   (﹢﹎︀﹫︐﹡︀︨) رود︠︀﹡﹥  روی 
 ٣١  ︀︑  ️﹝﹫﹇ ︎﹫︪﹠﹧︀د  ز﹝︀ن  ﹎﹫︣د. 

 .︫︡︀︋  ﹩﹞ ︗﹢﹐ی 
 (﹢﹊︧﹫﹛︀︗) ️﹛︀﹬︣ار ﹎﹫︣ی در ا﹇ ️﹚︺︋
 ﹤︋  ︨︡  ﹈﹬  ﹏﹞︀︫  (︀﹊︧﹬﹐) ︎︣وژه 
ای  ︨﹠﹍﹬︣︤ه  ﹡﹢ع  از   ︣︐﹞  ٢٢٠ ار︑﹀︀ع 
︋︀ رو︟﹞ ﹜︖︝ ﹤﹋ ︫︡︀︋ ﹩﹞ ﹟︐︋ ﹤﹬︤ن 
و  ا︨️   ︉︺﹊﹞  ︣︐﹞ ﹝﹫﹙﹫︀رد   ٢/٣٩ آن 

 ︫︡︀︋  ﹩﹞ ز﹝﹫﹠﹩   ︣﹬ز ﹡﹫︣و﹎︀ه  دارای 
وا︑﹩   ︀﹍﹞  ٣٧۵ ژ﹡︣ا︑﹢ر  ︑﹢ر︋﹫﹟   ٢  ﹤﹋

دا︠﹏ آن ﹇︣ار ﹝﹩ ﹎﹫︣د. 
ای)  اف   ﹩︨)  ،٢٠٠۶  ︀︨ اوا︠︣  در 
 ﹩﹞﹢﹫︨︧︣﹠﹋  ︀︋ ﹋︣د   ﹢︽﹛ را   ﹤︭﹇︀﹠﹞
(ا﹬︣﹠︖﹠﹬﹢س  ︋︺﹧︡ه  آن  ر﹨︊︣ی   ﹤﹋
 ﹈﹬︤﹊﹞ آ︨﹢︨﹫︀دوس)   ︦﹫﹚﹬﹢﹫︨
ا﹡︭︣اف  ︋﹢د   ﹟﹫︚ (︨﹫﹠﹢﹨﹬︀︡رو)  در 
﹁︣ا︑︣   ️﹝﹫﹇  ︿﹆︨ از   ︀﹧﹡آ ز﹬︣ا  داد، 
 ︳︨﹢︑  ﹤﹋  ︣﹍﹬د ︎﹫︪﹠﹧︀د  ر﹁︐﹠︡. 
︻﹧︡ه   ︣︋ آن  ر﹨︊︣ی   ﹤﹋ ﹎︣و﹨﹩ 
 ️︧﹊︫  ︤﹫﹡ ︋﹢د   ︀﹫﹛︀︐﹬ا  (﹢﹫﹚﹎︣︍﹝﹬ا)

را   ﹩﹠﹁ ا﹜︤ا﹝︀ت  ﹡︐﹢ا﹡︧️  ز﹬︣ا  ︠﹢رد 
آورده ﹋﹠︡.   ︣︋

در   ﹩︑︀︝﹑︮ا  ️﹀﹎ ای)  اف   ﹩︨)
 ︀︑  ︫︡ ا﹡︖︀م  ︎﹫︪﹠﹧︀د  ا﹜︤ا﹝︀ت 
را  ︋﹫︪︐︣ی   ﹩﹊﹬︤﹊﹞ ︫︣﹋︐﹧︀ی 
اف   ﹩︨)  ︡﹬︀﹝﹡ ﹝︪︀ر﹋️   ﹤︋  ﹅﹬﹢︪︑
 ﹤﹬را ︑︀ ﹁﹢ر ︡︝ای) ﹇︭︡ دارد او﹜﹫﹟ وا
﹡﹞﹬︀︡ ﹋﹥ ﹋﹏ ︎︣وژه ﹡﹫︤   ﹏﹫﹝﹊︑  ٢٠١١

٢٠١١ ﹋︀﹝﹏ ︫﹢د.   ﹟﹯در ژو
﹋﹞﹫︧﹫﹢ن   ︀︋  ،︣︐︪﹫︋ ا︵﹑︻︀ت  ︋︣ای 
︑﹞︀س  ا﹜﹊︐﹬︧︣﹫︣اد  دی  ﹁︡رال 

︋﹍﹫︣د. 

 ︑﹢︨︺﹥ ︎︣وژه 
﹝﹊﹬︤﹈ ﹝﹠︀﹇︭﹥ ︨︀︠️ ︎︣وژه ٧۵٠ ﹝﹍︀وا︑﹩ (﹐︨﹫︧﹊︀) را دو︋︀ره آ︾︀ز ﹝﹩ ﹋﹠︡. 

: ﹟﹬﹑﹡︤ارش آ﹎  
 ︡﹬︀﹝﹡ ﹩﹞ ا﹋﹢ادور ︨︀︠️ ︎︣وژه ٢٣٠ ﹝﹍︀ وا︑﹩ ( ︨︀ن ﹁︣ا﹡︧﹫︧﹊﹢ ) را آ︾︀ز

  ﹡﹢︨︀زی 
︋︀﹡﹈ در ︋︀ز︨︀زی ︋﹫︪︐︣ ︎︣وژه ١٢٧٠ ﹝﹍︀ وا︑﹩ (ا﹡﹍﹢ری) ﹎︣︗︧︐︀ن ︨︣﹝﹬︀﹥ ﹎︢اری 

 .︡﹬︀﹝﹡ ﹩﹞
﹥ وام  ﹩ آر دی) ا︲︀﹁﹥ ﹋︣دن ١٠ ﹝﹫﹙﹫﹢ن د﹐ر︋  ️ ﹝︖︡د و ︑﹢︨︺﹥ (ای︋  ︠︀ ︣ای︨   ︋︀ ︀﹡﹈ ارو︎ ︋
︡ ١٢٧٠ ﹝﹍︀وا︑﹩ (ا﹡﹍﹢ری)، او﹜﹫﹟  ︀ز︨︀زی ﹋︀﹝﹏︨   ︋﹤﹞︀﹡︣ ︣ای︋  ٣٨/٧۵ ﹝﹫﹙﹫﹢ن د﹐ری︋ 

︉ ﹡﹞﹢د.  ﹬﹢︭︑ ︣ق ﹎︣︗︧︐︀ن، را  ︋﹟﹫﹞︃︑ ︹︊﹠﹞
︀ل ١٩٩٧  ︣ق ﹎︣︗︧︐︀ن، از︨  ﹧︊﹢د ﹇︴︺﹩︋   ︋﹤  ︋(﹩ ︀ (ای︨  ﹩ آر دی) و ﹋﹞﹫︧﹫﹢ن ارو︎ (ای︋ 

︡ه ا︨️. ﹯︤﹩ در (ا﹡﹍﹢ری) ا﹡︖︀م︫  ︣﹝﹬︀﹥ ﹎︢اری ︗  ︨︀ ︡ ﹋﹥ ا﹬﹟ ﹋︀ر︋  ︜︀ل ﹋﹞﹈ ﹋︣ده ا﹡  ︋︀ ︑
﹩ آردی) و ﹬﹈ ﹋﹞﹈ ٩/۴ ﹝﹫﹙﹫﹢ن ﹬﹢رو﹬﹩ ﹋﹞﹫︧﹫﹢ن  ︀ ﹬﹈ وام ٣٨/٧۵ ﹝﹫﹙﹫﹢ن د﹐ری (ای︋  ︋
︣ای ﹇︣ار  ︡ و︋  ︡ه ا﹡ ︀ز︨︀زی︫   ︋︡ ︝وا ﹤ ︀ز︨︀زی را ا﹡︖︀م   ﹝﹩ د﹨︡.︨  ارو︎︀، ﹎︣︗︧︐︀ن ﹋︀ر︋ 

﹎︣﹁︐﹟ در ﹝︡ار در ︗﹢﹐ی ٢٠٠۶ آ﹝︀ده ﹨︧︐﹠︡. 
 ﹟﹬از ا ︀ ﹞﹫︤ان ١٠ ﹝﹫﹙﹫﹢ن د﹐ر را دارد ︑ ︩ وام︋  ﹬ا﹁︤ا ︡ ︭﹇ ︣ ︲︀︝ ︀ل︝ آر دی) در ﹩ (ای︋ 

﹢د.  ︤ ا﹡︖︀م︫  ︀﹡︡ه ﹡﹫ ﹝﹫﹇︀ ︡ ﹋﹠﹠︡ه︋  ﹫﹛﹢︑ ︡ ︝︀ز︨︀زی دو وا  ︋﹅﹬︣︵
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Utility CVG Electrificacion 
del Caroni (Edelca) has 
awarded contracts for reha-
bilitation of  turbine-genera-
tors of  the 10,300-Mw Simon 
Bolivar hydroelectric project 
on Venezuelas Caroni River.

Andritz VA Tech Hydro 
said its VA Tech Escher Wyss 
unit won a 100 million euro 
(US$129 million) contract 
in consortium with a Brazil-
ian unit of  Voith Siemens 
Hydro Power Generation for 
rehabilitation of  five turbine-
generators. Andritz said the 
contract amount would be 
shared nearly equally be-

tween the partners.
The contract calls for 

rehabilitation of  five 770-
MW Francis turbines with a 
diameter of  7.3 meters and 
weighing 200 tons. VATechs 
portion of  the contract in-
cludes supply and installation 
of  three turbine runners and 
other components.

Edelca also awarded an 
80 million euro (US$104.6 
million) contract to Alstom 
Hydro for refurbishment of  
four turbine-generators at 
Simon Bolivar.

Alstom is to provide
complete refurbishment of

four 400-Mw Francis turbines 
and generators and associated 
hydro-mechanical equip-
ment in the projects Guri1 
powerhouse in Porto Ordaz. 
The first unit is scheduled for 
operation in the first quarter 
of  2009.

Simon Bolivar, the 
former Raul Leoni or Guri 
hydro project, has two 
powerhouses of  ten tur-
bines each, which are being 
modernized at a rate of  two 
per year. The project was 
re-named for the Venezuelan 
hero in 2006 by President 
Hugo Chavez.

The Asian Development 
Bank has granted US$1.6 
million in technical as-
sistance to the Bhutan 
Ministry of  Energy for a 
Bhutan Power Develop-
ment project that includes 
preparation of  the 114-Mw 
Dagachhu hydroelectric 
project and other hydro 
development.

The program is 
intended to strengthen 
Bhutans hydropower sector 
and accelerate hydropower 
development. It also is to 
extend electricity to remote 
rural households, enhance 
regionwide energy efficien-
cy, and advance cross-bor-
der economic cooperation.

The technical assist-
ance funding is to prepare 
and strengthen comprehen-
sive project design, feasi-
bilty assessment, financing 
plans, and implementation 
plans. One component 
involves development for 
power export of  Dagachhu, 
a demonstration run-of-riv-
er project with 19 kilom-
eters of  transmission.

Bhutan has hydropow-
er potential of  30,000 MW.

Mexicos Comision Federal de 
Electricidad (CFE) restarted 
bidding for construction of  
the 750-Mw La Yesca project 
on the Santiago River. Bids 
are due July 31.

To be located in Jalisco 
State, La Yesca is to include a 
220-metertall concrete-faced 
rockfill dam, a reservoir of  
2.39 billion cubic meters, and 
an underground powerhouse 
containing two 375Mw tur-
bine-generators.

In late 2006, CFE re-
jected bids by consortia led 
by Mexicos Ingen-ieros Civ-

iles Asociados and by Chinas 
Sinohydro Corp. because they 
exceeded the ceiling price. 
Another bid, by a group led 
by Italys Impregilo, failed 
to achieve technical require-
ments.

CFE said modifications 
in the bidding requirements 
were made to encourage 
greater Mezzanine 1, Colonia 
Juarez, Distrito Federal 06600 
Mexico; Fax: (52) 52294755; 
E-mail: Iicitaciones.pif@
cfe.gob.mx; Internet: www. 
cfe.gob.mx. participation by 
Mexican companies. CFE 

plans on first unit comple-
tion in February 2011, with 
project cornpletion in June 
2011.

For information, contact 
Comision Federal de Elect-
ricidad, Gerencia de Licita-
ciones y Contra-tacion de 
Proyectos, Subdireccion de 
Contratacion de Proyectos de 
Inversion Financiada, Paseo 
de la Reforma 164, Mezza-
nine 1, Colonia Juarez, Dis-
trito Federal 06600 Mexico; 
Fax: (52) 52294755; E-mail: 
Iicitaciones.pif@cfe.gob.mx; 
Internet: www. cfe.gob.mx.

In one of  his final acts before 
leaving office, President 
Alfredo Palacio inaugurated 
the first 115-Mw unit of  the 
230-Mw San Francisco hydro 
project on the Pastaza River 
in Ecuadors central Andean 
highlands.

An announcement by the 
presidents office, as carried by 
Business News Americas, said 
Palacio inaugurated the unit 
before being replaced by newly 

elected President Rafael Cor-
rea January 15.

Brazilian construction 
company Norberto Odebre-
cht built the US$302 million 
project, while Brazilian units 
of  Alstom and VA Tech Hydro 
supplied turbine-generators. 
Brazils national bank, BNDES, 
helped finance the project.

San Francisco uses flow 
releases from the 156-Mw 
Agoyan hydro plant.

 REFURBISHMENT:

Venezuela orders rehab of 10,300-mw Simon Bolivar

 PROJECT DEVELOPMENT:

Mexico restarts bidding to build 750-Mw La Yesca

 ON-LINE REPORT:
Ecuador starts 23U-mw San Francisco

 PROJECT DEVELOPMENT:

Bank grants 
US$1. 6 million 
for Bhutan hydro

 REFURBISHMENT:

Bank funds more rehab at Georgias 
1,270-Mw Enguri
The European Bank for Reconstruction and Development )EBRD) 
approved a US$10 million addition to its US$38.75 million lending 
program to fully restore 1,270-Mw Enguri Dam, the primary source 
of  power in Georgia.

EBRD and the European Commission (EC) have been helping 
improve the blackout-plagued Georgia electricity system since 1997, 
in part by investing in Enguri.

With a US$38.75 million loan from the EBRD and a grant 
of  9.4 million euros (US$12 million) from the EC, Georgia carried 
out the rehabilitation. Three units have been rehabilitated and were 
restored to service in July 2006.

EBRD now is extending its loan and increasing it by US$10 mil-
lion to cover rehabilitation of  the remaining two generating units.
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﹇︣ارداد﹨︀ 
﹇︣ارداد﹨︀:   

 ﹤︮﹑︠
دل   ﹟︪﹊﹚﹫﹀﹬︣︐﹊﹛ا  ﹩︗ ی  و   ﹩︨)
﹋﹠︧︨︣﹫﹢م   ﹈﹬ (اد﹜﹊︀)  ﹋︀رو﹡﹩) 
 ️︠︀︨ ︋︣ای  را  ا﹜﹞﹙﹙﹩   ﹟﹫︋
وا︑﹩   ︀﹍﹞  ٢١۶٠ آ︋﹩  ︋︣ق  ︎︣وژه 
︣ روی رود︠︀﹡﹥ ﹋︀رو﹡﹩   ︋– (︀﹞﹢﹋﹢︑)
 ﹟﹬ا ا︨️  ﹋︣ده  ا﹡︐︟︀ب   –  ﹑﹯و﹡︤و
 ﹤︋ د﹐ری  ﹝﹫﹙﹫﹢ن   ٩۶٨ ﹇︣ارداد 
 ﹩︎ اس   ﹢﹫﹚﹋︣︍﹝﹬ا) ﹋﹠︧︨︣﹫﹢م 
اس)  اس  ا﹬︐︀﹜﹫︀، (اود︋︣﹋️  ای) 
︋︣ز﹬﹏، (و﹬﹠︧﹙︣) و﹡︤و﹯﹑ و     (︨﹩ 
 ﹟﹬وا﹎︢ار ︫︡. ا ﹏﹬او) ︋︣ز ﹩︎ ﹩︋
︋︴﹢ر   ﹩﹠︐︋  ︨︡  ﹏﹞︀︫ ﹇︣ارداد 
و   ،︣︐﹞  ٨٢ ار︑﹀︀ع  و   ︣︐﹞  ٣٠٠

﹡﹫︣و﹎︀ه ︋︣ق آ︋﹩ ﹝﹩ ︋︀︫︡. 

 ﹈﹬︣︐﹊﹛ا ﹨﹬︀︡رو  (﹡︪﹠︀ل   ️﹋︫︣
︋︣ای  داد  ﹇︣ار   ﹈﹬  ︡﹠﹨ ︎︀ور) 
و  ︑﹢ر︋﹫﹠﹧︀ی،  ژ﹡︣ا︑﹢ر﹨︀ی   ﹟﹫﹞︃︑
﹝﹊︀﹡﹫﹊︀ل  ا﹜﹊︐︣و  ︑︖﹧﹫︤ات   ︣﹬︀︨
 (٢ (﹬﹢ری  وا︑﹩   ︀﹍﹞  ٢۴٠ ︎︣وژه 
در  (︗﹧﹙﹢م)  رود︠︀﹡﹥  روی   ︣︋
 ️﹋︫︣  ﹤︋  – و﹋︪﹫︣   ﹢﹞︀︗  ️﹛︀﹬ا
(آ﹜︧︐﹢م) ا︻︴︀ ﹡﹞﹢د. ا﹬﹟ ﹇︣ارداد 
 ۴٢ ︸︣ف  د﹐ری  ﹝﹫﹙﹫﹢ن    ٩١/٣

  .︡ ﹢ا﹨︫︡  ﹝︀ه ︑﹊﹞﹫﹏︠ 

︎︀ور︠︊︣  ﹨﹬︀︡رو   ︦﹠﹝﹫︨ ︦﹬درو
 ︡︝وا دو  ا︨️  ﹇︣ار   (﹟﹫︪﹡
آ︋﹩  ︋︣ق  ︎︣وژه  در  ﹋﹠﹠︡ه   ︡﹫﹛﹢︑
︋︷︣﹁﹫️ ۶٩ ﹝﹍︀ وات   (︀︍﹞︀︎﹢﹛﹢﹞)
 ︣︋ ﹋︀ر   ﹟﹬ا  ﹤﹋  ︡﹬︀﹝﹡ ﹡﹢︨︀زی  را 
︨︀دی   ︣︍﹝﹬ا  ︀︋ ﹇︣ارداد  ا︨︀س 
︠︊︣ ﹡︪﹫﹟ ا﹜﹊︐﹬︣﹊︀دی ﹜﹫﹞︀) ا﹡︖︀م 
﹝︜︣ك   ٢ دارای   ︡︝وا  ︣﹨ ︫﹢د. 
 ١٢/۵  ️﹫﹁︣︸  ︀︋ ︎﹫﹙︐﹢ن  ︑﹢ر︋﹫﹟ 

﹝﹍︀ وات ﹝﹩ ︋︀︫︡. 

 ︡︝وا  ﹈﹬  ﹤﹋ ا﹡︣ژی)   آر  ام   ﹩︗)
ا﹬﹠﹀︣ا  آر  ام   ﹩︗)  ️﹋︫︣ از 
 ﹩﹨︀﹀ ا︨︐︣ا﹋︙︣) ا︨️، ﹬︀دا︫️︫ 
︋︀ ا﹬︀﹜️ (آرو﹡︀ ﹋︀ل ︎︣داش) ︋︣ای 
در  وا︑﹩   ︀﹍﹞  ١۶٠ ︎︣وژه   ️︠︀︨
(آرو﹡︀﹋︀ل   ️﹛︀﹬ا در   (﹌﹡﹢﹛︀︑)
 ﹩︗) ر︨︀﹡︡.  ا﹝︱︀ء   ﹤︋ ︎︣ادش) 
ام آر) ﹇︣ار ا︨️ ﹋︀ر ا︗︣ا، اداره 
 ٢٠۴ ︎︣وژه  ﹡﹍﹧︡اری  و  ﹋︣دن 

﹝﹫﹙﹫﹢ن د﹐ری را ا﹡︖︀م د﹨︡. 

﹇︣ارداد:   ا︻︴︀ی 
﹇︣اداد ︑﹢﹡﹏ ︎︣وژه ۴١٢ ﹝﹍︀وا︑﹩ (را﹝︍﹢ر) ﹨﹠︡ وا﹎︢ار ︫︡. 

 ️﹋︫︣ آ︋﹩،   ﹡﹫︣و﹎︀ه  د﹨﹠︡ه   ﹤︺︨﹢︑
(︨︀︑﹙﹢ج ︗︀ل و﹬︡﹬﹢ت ﹡﹫︖︀م)    (اس 
︗﹩ وی ان) ﹬﹈ ﹇︣اداد ︋︣ای ﹋︀ر﹨︀ی 
و  ﹝﹊︀﹡﹫﹊︀ل  ﹨﹫︡ور  و   ﹩﹡︀﹝︐︠︀︨
︋︣ق  ︎︣وژه   headrace  ﹏﹡﹢︑  ️︠︀︨
ا︻︴︀  (را﹝︍﹢ر)  وا︑﹩      ︀﹍﹞  ۴١٢ آ︋﹩ 

﹡﹞﹢د. 
دو﹜️  ﹝︪︀ر﹋️  ان)،  وی   ﹩︗ (اس 
(﹨﹫﹞︚︀︀ل   ️﹛︀﹬وا  ︡﹠﹨ ﹁︡رال 
﹝︪︀ر﹋️   ﹤︋ ﹇︣ارداد   ﹈﹬ ︎︣ادش)، 

 ﹤﹋ ﹡﹞﹢د  ا︻︴︀   ︡﹠﹨ ﹎︀﹝﹢ن)   –  ﹏︑︀︎)
︋︺﹑وه  د﹐ر  ﹝﹫﹙﹫﹢ن   ٨٣ آن  ارزش 
 ﹏︑︀︎)  .︫︡︀︋  ﹩﹞ د﹐ر  ﹝﹫﹙﹫﹢ن   ٩
︎﹫︪﹠﹧︀د  از   ︕﹠︎ از   ﹩﹊﹬ (ن﹢﹞︀﹎  –

رود︠︀﹡﹥       روی  ﹋︀ر︋︣  ︋︣ای  د﹨﹠︡ه 
︎︣دادش)  (﹨﹫﹞︚︀︀ل  در  (︨︀︑﹙﹢ج) 

 .︫︡︀︋ ﹩﹞
run-of-) ﹡﹢ع  از  ︎︣وژه   ﹈﹬ (را﹝︍﹢ر) 

 ﹟﹫﹬︀︎ ﹨︀ی  آب  از   ﹤﹋  ︫︡︀︋  ﹩﹞  (river

 ︀︐︎︀︑) وا︑﹩   ︀﹍﹞  ١۵٠٠ ︎︣وژه  د︨️ 

︗﹧︀﹋︣ی) ا︨︐﹀︀ده      ﹝﹩ ﹋﹠︡. در ﹝︀ه 
 ﹤﹠﹫︋︀﹋ ا﹇︐︭︀دی  ا﹝﹢ر   ﹤︐﹫﹝﹋  ،﹤﹬﹢﹡ژا
﹝﹫﹙﹫﹢ن   ۴۵٨ ︎︣وژه   ️︠︀︨  ︡﹠﹨
 (﹢﹛﹢﹋) و   (﹑﹝﹫︫)  ﹅︵︀﹠﹞ در  د﹐ری 

را ︑︭﹢﹬︉ ﹋︣د. 
 ﹏﹡﹢︑  ️︠︀︨  ﹏﹞︀︫ ﹇︣ارداد   ﹟﹬ا
 ﹏﹡﹢︑ ،︣︐﹞  ١٠/۵  ︣︴﹇  ﹤︋  headrace

︋﹠︡﹨︀ی   ،surge  ﹏﹡﹢︑ ا﹡︜︣اف، 
د︨️، و   ﹟﹫﹬︀︎ و  ︋︀﹐د︨️  ا﹡︜︣ا﹁﹩ 

را﹨﹧︀ی د︨︐︨︣﹩ ﹝﹩ ︋︀︫︡. 

ر﹧﹝︗ ︦﹫﹯﹢ر (︗﹫︣﹝︀ و ﹜︡﹎﹫﹢ر﹎﹫︦) 
 ︀﹍﹞  ۴۶٠ ︎︣وژه   ️︠︀︨ ر︨﹞﹩  ︋︴﹢ر 
 (︦﹚︋) رود︠︀﹡﹥  روی   ︣︋  (︦﹚︋) وا︑﹩ 
 ﹩﹊﹬︎︣وژه در ﹡︤د ﹟﹬را آ︾︀ز ﹡﹞﹢د ﹋﹥ ا
ا︑﹫﹢︎﹩   ﹩︋︣︾ ︫﹞︀ل  در   (︀﹡︀︑) ﹤︚︀﹬در
︣﹋️ (﹝﹫﹧︣ت   ︫﹏﹞︀︻ ︣﹬︡﹞ .︣ار دارد﹇
 ٧۴۵/۵ ︎︣وژه   ️﹀﹎ ا︑﹫﹢︎﹩   (﹤︊﹧︊﹬د
﹝︀ه   ٣٩ ﹝︡ت  ︸︣ف  د﹐ری  ﹝﹫﹙﹫﹢ن 
در   ︡﹫﹚﹋ ︎﹫﹞︀﹡﹊︀ر  ︫﹢د.   ﹩﹞ ا﹡︖︀م 
 ️﹋︫︣ ( Turnkey ع ﹇︣ارداد﹢﹡) ️︨د
ای)   ﹩︎ اس  ﹋︀︨︐︣و︑﹢ری   ﹩﹠﹫﹛︀︨ در 

 .︫︡︀︋ ﹩﹞ ︀﹫﹛︀︐﹬ا

در  ﹇︣ارداد   ﹈﹬ ﹨﹬︀︡رو)   ﹈︑ ای  (وی 
 ﹟﹫﹞︃︑ ︋︣ای   (﹩﹠﹫﹛︀︨)  ︀︋  ٢٠٠۶ ︨︀ل 
︑︖﹧﹫︤ات   ︣﹬︀︨ و  ژ﹡︣ا︑﹢ر﹨︀  ︑﹢ر︋﹫﹟ 
﹇︣ار   ﹟﹬ا ﹡﹞﹢د.  ا﹝︱︀ء  ﹡﹫︣و﹎︀ه (︋﹙︦) 
﹧︚︀ر   ﹏﹞︀︫  ﹩﹬رو﹢﹬ ﹝﹫﹙﹫﹢ن   ٧٠ داد 
﹋﹙﹫︡﹨︀ی  ︻﹞﹢دی،  ﹁︣ا﹡︧﹫︦  ︑﹢ر︋﹫﹟ 
﹁︣﹝︀ن از ﹡﹢ع د﹬︖﹫︐︀﹜﹩، ژ﹡︣ا︑﹢ر﹨︀، و 

︑︺︀دل ︋︣ق ﹡﹫︣و﹎︀ه ﹝﹩ ︋︀︫︡. 
را  ︎︣وژه   ️︠︀︨  ﹟﹫﹠︙﹝﹨  (﹩﹠﹫﹛︀︨)
 ١٨٧٠ ﹡﹫︣و﹎︀ه  در   ٢٠٠۶ د︨︀﹝︊︣  در 
ا︑﹫﹢︎﹩  در   (٣  ﹤︊﹫﹎  ﹏﹎ وا︑﹩(﹎﹫﹏   ︀﹍﹞
 ٢۴٠ در  ︎︣وژه   ﹟﹬ا  ﹤﹋ ﹡﹞﹢د  آ︾︀ز 

︋︀ب)   ︀︧﹬آد)  ﹩︋︣︽︋﹢﹠︗ ﹋﹫﹙﹢﹝︐︣ی 
ا﹜︡)   ︣﹨) دو﹜︐﹩   ️﹋︫︣ دارد.  ﹇︣ار 
 ﹏﹞︀︫ داد  ﹇︣ار   ﹟﹬ا  ﹤﹋  ️﹀﹎  ﹩︎﹢︐﹬ا
 ٢۴٠ ار︑﹀︀ع   ﹤︋ ای  ︨﹠﹍﹬︣︤ه   ︨︡  ﹈﹬
ا﹡︜︣اف  ﹋︀ر﹨︀ی  و   ︹﹬ز﹢︑  ،﹏﹡﹢︑ ،︣︐﹞

آب ﹝﹩ ︋︀︫︡. 
 ﹩﹊﹬ ،︎︣وژه ١/٧۵ ﹝﹫﹙﹫︀رد د﹐ری ﹟﹬ا
 ﹩﹞  ︀﹆﹬︣﹁آ در   ︀﹨ ︎︣وژه   ﹟﹬︣︐﹎︋︤ر از 
 ︀︑ ﹝︧﹢و﹐ن  ا︻﹑م   ﹅︊︵  ︣︋  ﹤﹋  ،︫︡︀︋

︨︀ل ٢٠١٣ ︋﹥ ﹬︀︎︀ن    ﹝﹩ ر︨︡.

 ︑﹢︨︺﹥ ︎︣وژه 
︨︀︠️ ︎︣وژه ﹨︀ی ا︑﹫﹢︎﹩ ادا﹝﹥ دارد. 

﹇︣ارداد:   ا︻︴︀ی 
 ︡﹠﹋ ﹩﹞ ︤﹫﹧︖︑ (﹎︣وپ) ﹡﹫︣و﹎︀ه (﹝︤ار) ا﹋﹢ادور را

اس  ﹨﹫︣و︎︀رت  ︗﹬︤︐﹢ر  ︎︀ور  (﹨﹬︀︡رو 
د﹐ری  ﹝﹫﹙﹫﹢ن   ٨٠ ﹇︣ارداد   ﹈﹬ ای) 
︋︣ای ︑︃﹝﹫﹟ ︑︖﹧﹫︤ات ﹨﹫︡رو ﹝﹊︀﹡﹫﹊﹩ 
 ١۶٢/۶ آ︋﹩  ︋︣ق  ﹡﹫︣و﹎︀ه   ﹩﹊﹬︣︐﹊﹛ا و 
رود︠︀﹡﹥  روی   ︣︋  – (﹝︤ار)  وا︑﹩   ︀﹍﹞

(︎︀وت) ا﹋﹢ادور – ا︻︴︀ ﹡﹞﹢د. 
(﹨﹫︡رو ︎︀وت) ا﹬﹟ ﹇︣ار داد را ﹋﹥ از ﹡﹢ع 
 ︫︡︀︋ ﹩﹞  Turn key)) (️︨در د ︡﹫﹚﹋)
︋﹥ ﹋﹠︧︨︣﹫﹢م (آ﹜︧︐﹢م ﹨︀ ﹬︡رو ا﹡︣︗﹫︀ 
︎︀ور  ﹨﹬︀︡رو   ﹟﹝﹫︨  ︦﹬و) و   (﹏﹬︋︣ز
︠︊︣ ﹬︪﹫﹟) ︋︣ز﹬﹏، (︨﹫﹞﹠︦ اس ای) 
ام   ﹩︨ ︨﹫﹢︨︀﹡︐﹢س  و (﹋﹠︧︣   ،︀﹫︊﹝﹚﹋
 ﹟﹬ا ا︨️.  ﹡﹞﹢ده  وا﹎︢ار  ا﹋﹢ادور  آی) 
﹢د ﹋﹥  ﹫︪﹠﹧︀د د﹨﹠︡ه︋  ﹎︣وه، ﹬﹊﹩ از دو︎ 
د﹬﹍︣ی (ا﹬﹠︡ا︨︐﹬︣︀س ﹝︐︀﹜﹢ر︗﹫﹊︀س 
آرژا﹡︐﹫﹟   (︀︍﹝﹬ا) اس)  اس  ا︨﹊︀ر﹝﹢﹡︀ 

︋﹢د. 

 ﹏﹞︀︫ را  داد  ﹇︣ار   ﹟﹬ا ︎︀وت)  (﹨﹫︡رو 
راه  و   ︩﹬︀﹞آز  ،︉︭﹡  ،﹟﹫﹞︃︑  ،️︠︀︨
﹁︣ا﹡︧﹫︦  ژ﹡︣ا︑﹢ر  ︑﹢ر︋﹫﹟  دو  ا﹡︡ازی 
 ︣﹫︫)   ︀﹨  ﹤︙﹬در وا︑﹩،   ︀﹍﹞  ٨١/٣
و   ︀﹧﹛︣︐﹠﹋ ،︀﹨ ︑︣ا﹡︧﹀﹢ر﹝︀︑﹢ر   ، (︀﹨
ا︨️.  ﹡﹞﹢ده  ا︻﹑م  ︑︖﹧﹫︤ات   ︣﹬︀︨
 ٢٠٠٩ ﹟﹯︎︣وژه ︑︀ ژو ﹟﹬︣ار ا︨️ ﹋︀ر ا﹇

ا﹡︖︀م ︫﹢د. 
﹋︀ر﹨︀ی  ای)  اس  ︎︀وت  (﹨﹫︡رو 
︨︀︠︐﹞︀﹡﹩ ا﹡﹩ ︎︣وژه را در ︨︀ل ٢٠٠۴ 
﹬︤ا  (﹨﹫︣دو   ﹩﹡︀﹝︐︠︀︨  ️﹋︫︣  ﹤︋
 ︀﹫﹛︀︐﹬ا  (﹢﹫﹚﹎︣︍﹝﹬ا) و  ا﹋﹢ادور  ﹋︨︣︍﹢ر) 
(﹨﹫︡رو  دو﹜︐﹩   ️﹋︫︣ ﹡﹞﹢د.  وا﹎︢ار 
︎︀وت)، ︎︣وژه ١٠٧۵ ﹝﹍︀ وا︑﹩ (︎︀ورت) 
را  آب  (﹝︤ار) ︗﹬︣︀ن   .︡﹠﹋  ﹩﹞ اداره  را 

︋︣ای ︎︣وژه (︎︀ورت) ﹋﹠︐︣ل ﹝﹩ ﹋﹠︡. 

﹇︣ارداد:   ا︻︴︀ی 
(ای دی اف) ︎︣وژه ١٠۵٠ ﹝﹍︀ وا︑﹩ 

در او﹋︣ا﹬﹟ را ﹝︴︀﹜︺﹥ ﹝﹩ ﹋﹠︡ 

 ﹩︐︧﹬︣︐﹋ا)  ﹤︋ داد  ﹇︣ار   ﹈﹬  ﹟﹬او﹋︣ا
︋︣ای  اف)  دی  ﹁︣ا﹡︦)(ای  دی 
 ﹩︖﹠︨ ا﹝﹊︀ن   ﹤︺﹛︀︴﹞ ︋︣وزآوری 
︎︣وژه ١٠۵٠ ﹝﹍︀ وا︑﹩ ︑﹙﹞︊﹥ ذ︠﹫︣ه 
رود︠︀﹡﹥  روی   ︣︋  –  (︣︐︧﹫﹡) ای 

د﹬﹠︧︐︣ او﹋︣ا﹬﹟ – وا﹎︢ار ﹡﹞﹢د. 
 ٢٣٣٨١٨ ﹇︣ارداد   ﹟﹬ا اف)  دی  (ای 
اول  ﹁︀ز  ︋︣وزآوری  ︋︣ای  را   ﹩﹬رو﹢﹬
﹋︀ر  ه  ﹡﹞﹢د   ️﹁︀﹬در  (︣︐︧﹠﹬د) ︎︣وژه
﹬︀︎︀ن   ﹤︋  ﹤︐﹀﹨  ١٢ ﹝︡ت  در   ︡﹬︀︋ آن 

 .︨︡︣︋
︀﹡﹈ ︗﹧︀﹡﹩، دو﹜️  ︣﹝﹬︀﹥ ﹎︢اری︋   ︨︀︋
او﹋︣ا﹬﹟ ︋︣﹡︀﹝﹥ ︋︀ز︨︀زی ﹡﹫︣و﹎︀ه آ︋﹩ 
︟︩ ا﹡︣ژی را ا﹡︖︀م  ︣﹡︀﹝﹥ ا︮﹑ح︋  و︋ 

﹝﹩ د﹨︡. 
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Hydro developer Satluj Jal 
Vidyut Nigam Ltd. (SJVN) 
awarded a contract for 
civil and hydro-mechanical 
work to build a headrace 
tunnel for the 41 2-Mw 
Rampur hydroelectric 
project.

SJVN, a joint venture
of  Indias federal gov-
ernment and Himachal 
Pradesh State, awarded a 
contract to Patel-Gam-

mon JV of  Indiatotaling 
3.8 billion rupees (US$83 
million) plus US$9 mil-
lion. Patel-Gammon was 
one of  five bidders for the 
work on the Satluj River in 
Himachal Pradesh.

Rampur is a run-
of-river project that is to 
utilize tailrace waters of  
SJVNs 1,500-MW Nathpa 
Jhakri project. In January, 
Indias Cabinet Committee

on Economic Affairs ap-
proved construction of  
the 20.47 billion rupee 
(US$458 million) project 
in Shimla and Kullu dis-
tricts.

The contract work 
includes construction of  a 
10.5-meter-diameter head-
race tunnel, diversion tun-
nel, surge tunnel, upstream 
and downstream coffer-
dams, and access roads.

 CONTRACTS:

Briefly
CVG Electrificacion del 
Caroni (Edelca) named an 
international consortium 
to build the 2,160-Mw To-
coma hydroelectric project 
on Venezuelas Caroni 
River. The US$968 million 
contract was awarded to a 
consortium including Im-
pregilo SpA of  Italy, Brazils 
Odebrecht S.A., Venezuelas 
Vinccler C.A., and Brazils 

CBPO Engenharia Ltda. 
The contract calls for a 300-
meter-long, 82-meter- tall 
concrete dam and hydro- 
power station.
Indias National Hydro- 
electric Power Corp. award-
ed a contract to Alstom to 
supply turbines, generators, 
and other electro-mechani-
cal equipment for the 240-
Mw Uri 2 project on the 
Jhelum River in Jammu & 
Kashmir State. The 4.08 bil-
lion rupee (US$91.3 million) 
contract is to be completed 
in 42 months.

Voith Siemens Hydro 
Power Generation is to re-
furbish two generating units 
at Perus 69-Mw Moyopam-
pa hydro- electric project 
under contract with Utility 
Empresa de Generacion 
Electrica de Lima. Each 
unit has two Pelton turbine 
runners at a rated capacity 
of  12.5 Mw.

GMR Energy, a unit of  
GMR Infrastructure Ltd., 
signed a memorandum of  
agreement with Arunachal 
Pradesh State to build the 
160-Mw Talong hydroelec-
tric project on Kameng 
River in Arunachal Pradesh. 
GMR it is to implement, 
operate, and maintain the 9 
billion rupee (US$204 mil-
lion) project.

 CONTRACT AWARD:

Tunnel contract awarded for Indias 412-Mw Rampur

Construction is under way at 
two major hydroelectric projects 
in Ethiopia.

President Girma Wol-
degiorgis formally launched 
construction in January of  the 
460-Mw Boles project on the 
Beles River near Lake Tana in 
northwestern Ethiopia. Gen-
eral Manager Mihret Debebe 
of  Ethiopian Electric Power 
Corp. said the 6.6 billion birr 
(US$745.5 million) project is to 
be completed

in 39 months. Turnkey contrac-
tor is Salini Costruttori SpA of  
Italy.

VA Tech Hydro signed 
a contract with Salini in 2006 
to supply turbine-generators 
and other equipment for Beles. 
The 70 million euro (US$89.5 
million) contract includes four 
vertical Francis turbines, digital-
type governors, generators, and 
electrical balance of  plant.

Salini also began con-
struction in December 2006 

at the 1,870-Mw Gilgel Gibe 3 
hydroelectric project in Ethio-
pias Omo-Gibe River Basin, 
240 kilometers southwest of  the 
Addis Ababa. The state-owned 
Ethiopian Herald said work 
includes a 240-meter-tall rockfill 
dam, tunnel, distribution, and 
water diversion works.

The US$1.75 billion 
project, called one of  the big-
gest in subSaharan Africa, is 
expected to be completed by 
2013, officials said.

 PROJECT DEVELOPMENT:

Construction under way at Ethiopia projects

 CONTRACT AWARD:

Group to equip EcuadorÊs Mazar
Hydropower generator Hid-
ropaute S.A. has awarded an 
US$80 million contract for 
supply of  hydro-mechanical 
and electrical equipment for the 
162.6-Mw Mazar hydroelectric 
project on Ecuadors Paute 
River.
Hidropaute awarded the turnkey 
contract to a consortium of  
Alstom Hydro Energia Brasil 
Ltda. and Voith Siemens Hydro 
Power Generation Ltda. of  
Brazil, Siemens S.A. of  Colom-
bia, and Consorcio Santos CMI 
S.A. of  Ecuador. The group was 
one of  two bidders, the other 
being Industrias Metalurgicas 
Pescarmona SA

(IMPSA) of  Argentina.
Hidropaute called for manu-
facture, supply, installation, 
testing, and commissioning of  
two 81.3-Mw Francis turbine-
generators, valves, transformers, 
controls, and other equipment. 
The work is to be carried out 
through June 2009.
Hidropaute S.A. awarded a 
civil works contract in 2004 
to construction companies 
Herdoiza Crespo of  Ecuador 
and Impregilo of  Italy. The 
government-owned Hidropaute 
operates the 1,075-Mw Paute 
project downstream. Mazar 
would control water flows for 
Paute.

 CONTRACT AWARD:

EDF to study 
1,050-Mw plant 
in Ukraine
The Ukraine has awarded a 
contract to Electricite de France 
(EDF) to update a feasibility 
study of  the 1,050-Mw Dniester 
pumped-storage project on the 
Ukraines Dniester River.
EDF received a contract
worth 233,818 euros 
(US$305,764) to update a feasi-
bility study of  the first phase
 of  the Dniester pumped-stor-
age project. The work is to 
require 12 weeks.
With funding from the World 
Bank, the government of
the Ukraine is carrying out 
a hydropower rehabilitation 
program and an energy sector 
reform program.
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﹁︤ا﹬﹠︡ه   ️︻︨︣  ︀︋ آ︋﹩  ا﹡︣ژی   ﹤︺︨﹢︑ و  ر︫︡ 
 ︣︲︀︝ ︝︀ل  در  دارد.  ادا﹝﹥  ︗﹧︀ن  ︨︣ا︨︣  در  ای 
و   ️︠︀︨  ﹤﹚︝︣﹞ در  آ︋﹩  ﹡﹫︣و﹎︀ه  ︎︣وژه  از ٩٠٠   ︩﹫︋
 ︀﹍﹞ ٢٠٠٠٠٠ ︩﹬آن ا﹁︤ا ﹤︖﹫︐﹡ ﹤﹋ ︫︡︀︋ ﹩﹞ ﹤︺︨﹢︑
 ،﹟﹬ا  ︣︋ ︻﹑وه   .︫︡︀︋  ﹩﹞ ︋︣ق   ︡﹫﹛﹢︑  ️﹫﹁︣︸ وا︑﹩ 
 ️︠︀ ﹫︪﹠﹧︀د   ︨   ︎﹤﹯ارا ﹤﹚︝︣﹞ ︣وژه در ﹬︡﹠︚﹟ ﹨︤ار︎ 
 ︀﹍﹞  ٨٠٠٠٠٠ ﹝︺︀دل   ﹩︐﹫﹁︣︸  ﹤﹋ ﹇︣ارداد   (﹤︺﹛︀︴﹞)
﹁︣︮︐﹧︀ی   ︹︊﹠﹞  ﹤﹛︀︧﹞  ﹟﹬ا دا︫️.  ︠﹢ا﹨﹠︡  وات 

 .︫︡︀ ︣ای ︑﹢︨︺﹥ آ﹬﹠︡ه ﹝﹩︋   ︋︉︨︀﹠﹞
﹡﹫︣و﹎︀ه   ️︺﹠︮ ا︠﹫︣  ﹬﹊︧︀ن   ️﹫﹛︀︺﹁ ︋︣ر︨﹩ 
آ﹝﹬︣﹊︀ی  ارو︎︀،  آ﹁﹬︣﹆︀، آ︨﹫︀،  ﹨︀ی  ﹇︀ره  در  آ︋﹩ 
 ١۵٣  ﹤﹋ د﹨︡   ﹩﹞ ﹡︪︀ن  ﹝︣﹋︤ی  آ﹝﹬︣﹊︀ی  و   ﹩︋﹢﹠︗
آ︋﹩  ﹨︀ی  ﹡﹫︣و﹎︀ه  ﹡﹢︨︀زی  ︋﹞﹠︷﹢ر   ﹩︺︴﹇ ﹇︣ارداد 
︀ً ︸︣﹁﹫︐﹩ ︋︣ا︋︣ ︋︀  ٣٧٢٠٠  ﹝﹠︺﹆︡ ︫︡ه ا︨️ ﹋﹥ ︗﹞︺
﹥ ۶٢  ﹇︣ارداد  ﹝﹍︀ وات دار﹡︡ (︫﹊﹏ ١) ﹝﹆︀د﹬︣ ﹝︣︋﹢ط︋ 
︀ً ︋﹥ ارزش ︋﹫︩ از ١/۵۶ ﹝﹫﹙﹫︀رد د﹐ر ﹝﹩ ︋︀︫︡.  ︺﹝︗

 :︡﹠︫︀︋ ﹩﹞ ︣﹬︫︣ح ز ﹤ ا﹬﹟ ﹇︣اداد﹨︀︋ 
 ﹩︨︡﹠﹧﹞ ﹡﹢ع  از  ﹇︣ارداد   ﹈﹬  :︀﹆﹬︣﹁آ در   •

– ︑︡ار﹋︀ت- ︨︀︠️ ︋︣ای ︎︣وژه گ . گ ٣ در ا︑﹫﹢︎﹩ 
و ﹬﹈ ﹝﹢ا﹁﹆︐﹠︀﹝﹥ ︋︣ای ︎︣وژه ١٠٠٠ ﹝﹍︀ وا︑﹩ ︨﹢﹡︡ا 

در ︗﹞﹧﹢ری ﹋﹠﹍﹢؛ 
 ﹈﹫﹚﹝︑ – ️︠︀ • در آ︨﹫︀:  ﹇︣ارداد ﹨︀ی از ﹡﹢ع︨ 
– اداره ﹋︣دن (﹧︋︣ ه ︋︣داری) – ا﹡︐﹆︀ل (︋﹩ . او او ︑﹩) 
﹁︣اداد﹨︀ی  ︋︺﹑وه   ،︡﹠﹨ در  ︎︣وژه   ﹟﹬︡﹠︚ ︋︣ای 
︑︃﹝﹫﹟ ︑︖﹧﹫︤ات ︋︣ای ︎︣وژه ︑﹙﹞︊﹥ ذ︠﹫︣ه ای ١٢٠٠ 
﹢︫﹫﹧﹥ در  ︣وژه ١٢٠٠ ﹝﹍︀ وا︑﹩︎  ﹝﹍︀ وا︑﹩ ﹨﹢﹨﹢ت و︎ 

﹋︪﹢ر  در   ٢ ن   . ن  وا︑﹩   ︀﹍﹞  ٪١۵ ︎︣وژه    ︤﹫﹡ و   ﹟﹫︚
﹐﹯﹢س. 

در  ژ﹡︣ا︑﹢ر   – ︑﹢ر︋﹫﹟  ﹡﹢︨︀زی  ارو︎︀:  در   •

 ﹤﹋ ︩﹬︣︑︎︣وژه ︑﹙﹞︊﹥ ذ︠﹫︣ه ای در ﹋︪﹢ر ا ﹟﹬︡﹠︚
︀ً دارای ︸︣﹁﹫️ ١٠٩٠ ﹝﹍︀ وات ﹝﹩ ︋︀︫﹠︡.  ︺﹝︗

︑﹢ر︋﹫﹟  ︑︖﹧﹫︤ات   :﹟﹫︑﹐ آ﹝﹬︣﹊︀ی  در   •

︺﹑وه ﹇︣ارداد﹨︀ی   ︋،︡﹬︡︗ ︣وژه  ︎﹟﹬︡﹠︚ ژ﹡︣ا︑﹢ر در –
︣ای ﹝︴︀﹜︺︀ت ز﹬︧️ ﹝︜﹫︴﹩ و ا︗︐﹞︀︻﹩  ﹝︪︀وه ای︋ 

و ﹝︜﹞ ️﹬︣﹬︡﹫︳ ز﹬︧️ در ︫︩ ︎︣وژه. 
︋︣ای  ﹇︣ارداد   ﹈﹬  :﹩﹛︀﹝︫ آ﹝﹬︣﹊︀ی  در   •

ار︑﹆︀ء ﹧︚︀ر ژ﹡︣ا︑﹢ر در ︨︡ ﹎︣ا﹡︡ر﹬﹢ر ١٠٨ ﹝﹍︀ وا︑﹩ 
 ︩﹬و ﹡﹫︣و﹎︀ه ︨︡ ر. س . ك  در او﹋︀﹐﹨︀﹝︀ ︋︣ای ا﹁︤ا
︣و︗﹩ (︑﹢﹜﹫︡ی) و ﹋︀︨︐﹟ از ﹨﹬︤﹠﹥ ﹨︀ی  ︣ق︠  ﹝﹆︡ار︋ 

﹡﹍﹧︡اری. 
 ︕﹠︎  ﹟﹬ا در  آ︋﹩  ﹡﹫︣و﹎︀ه   ️︺﹠︮  ️﹫﹛︀︺﹁  •

︋︣ای   ﹩﹬︀﹧︐︮︣﹁ ا﹬︖︀د   ﹤︋  ︣︖﹠﹞  ﹟﹫﹠︙﹝﹨  ﹤﹆︴﹠﹞
︎︣وژه  وت   ︀﹍﹞  ٩٢٠٠٠ ︝︡وداً  ﹎︢ا︫︐﹟   ﹤︭﹇︀﹠﹞  ﹤︋
︀ً  ۵٢ در︮︡  ︊﹬︣﹆︑ ،︡ار﹆﹞ ﹟﹬︫︡ه ا︨️. از ا ،︿﹚︐︟﹞
 ︣﹍﹬و ۴٨ در︮︡ د ︡﹬︡︗ ︀ی﹧︐﹫﹁︣︸ ︀د︖﹬ط ︋﹥ ا﹢︋︣﹞

 .︫︡︀ ﹥ ﹡﹢︨︀زی ︸︣﹁﹫️ ﹝﹢︗﹢د ﹝﹩︋  ﹝︣︋﹢ط︋ 
 ﹤︭﹇︀﹠﹞ دارای   ﹅︵︀﹠﹞  ︣﹬︀︨ از   ︩﹫︋ آ︨﹫︀   •
︨︀ل  ︵﹢ل  (در  ︋﹢د.   ︡﹬︡︗  ️﹫﹁︣︸  ﹤︋ ﹝︣︋﹢ط  ﹨︀ی 
︋︣ای   ﹤︭﹇︀﹠﹞  ١١٣  ،﹤︐︫︢﹎ ﹬﹊︧︀ل  در   .(﹤︐︫︢﹎
در  وات   ︀﹍﹞  ١٧۴٠٠  ️﹫﹁︣︷︋  ً︀ ︺﹝︗  ﹩﹬︀﹨ ︎︣وژه 
﹝︣︋﹢ط  ﹨︀ی   ﹤︭﹇︀﹠﹞ ز﹝﹫﹠﹥  در  ا﹝︀   .︫︡ ا︻﹑م  آ︨﹫︀ 
 ۵١) ﹩﹛︀﹝ ︋﹥ ﹡﹢︨︀زی، ﹁︺︀﹜︐﹬︣﹟ ﹝﹠︴﹆﹥،  آ﹝﹬︣﹊︀ی︫ 
﹝﹠︀﹇︭﹥ ︋︣ای ︸︣﹁﹫️ ٢٠۴۶۵ ﹝﹍︀ وات) و ارو︎︀ (٢۴ 

﹢ده ا﹡︡.  ﹝﹠︴﹆﹥ ︋︣ای ︸︣﹁﹫️ ١٧٢٠٠ ﹝﹍︀ وات)︋ 
︋﹥ ︾﹫︣ از ا﹬﹟ ﹇︣ارداد ﹨︀ی ﹇︴︺﹩ و ﹝﹠︀﹇︭﹥ ﹨︀ی ا︻﹑م 
︣ای آ﹬﹠︡ه و︗﹢د دارد.  ︫︡ه، ﹁︣︮︐﹧︀ی ﹝﹧﹛ و ز﹬︀دی︋ 

﹞﹠︷﹢ر ︑﹢︨︺﹥  ︀ز﹧﹬︀ی او﹜﹫﹥︋  درا﹬﹟ ۵ ﹝﹠︴﹆﹥ آ﹝︀ده︨ 
︋﹫︩ از ٢٣٠ ︎︣وژه د﹬﹍︣ ︋︷︣﹁﹫️ ٩٠٠٠٠ ﹝﹍︀ وات، 
︎︣وژه   ﹟﹬ا ﹋︀ر   ﹤︭﹇︀﹠﹞  ﹤︚ ا﹎︣  ا︨️.  ا﹡︖︀م  ︝︀ل  در 
 ﹤︐︫︢﹎ ︨︀ل  ︵﹢ل  در  ا﹝︀  ا︨️  ﹡︪︡ه  ا︻﹑م  ﹨﹠﹢ز   ︀﹨
 ﹟﹬ا  ﹤﹡﹢﹝﹡  .︫︡ ا﹡︖︀م  ︭︠﹢ص   ﹟﹬ا در   ﹩﹬︀﹧︐﹫﹛︀︺﹁
 ﹩﹛﹢︐﹞ ︀﹬ ️﹛︊︀ر︑︧️ از: ا︻﹑م ر︨﹞﹩ دو︻ ︀﹧︐﹫﹛︀︺﹁
ا﹝﹊︀ن  ﹝︴︀﹜︺︀ت  آن؛   ا︗︣ای  ︎﹫﹍﹫︣ی  ︋︣ای  ︎︣وژه 
︨﹠︖﹩ در ︝︀ل ا﹡︖︀م ا︨️ و ﹬︀ ﹇︊ً﹑ ︋﹥ ا﹡︖︀م ر︨﹫︡ه 
 ︀﹬ ︀﹨ ﹤﹬︡﹫﹬︃︑ ︢︠ا ﹏︝︎︣وژه در ﹝︣ا ﹤﹊﹠﹬ا ︀﹬ ا︨️؛ و

 .︫︡︀  ︋﹩﹞ ﹩﹛︀﹞ ﹟﹫﹞︃︑ ﹏︝︣ا﹞
 ﹟﹬︣︐﹎︋︤ر ،  ﹤︷︝﹑﹞ ︋︣ای  ︎︣وژه    ٢٣۶  ﹟﹫︋ در 

آ﹡﹧︀ ︻︊︀ر︑﹠︡ از : 
• ︎︣وژه ٢٠٠٠٠﹝﹍︀ وا︑﹩ ︋︀﹜﹥ در ﹝︀﹜︤ی 

• ﹬﹈ ︋︧︐﹥ ۶٠٠٠ ﹝﹍︀ وا︑﹩ ︫︀﹝﹏ ٧ ︎︣وژه در 
ا︑﹫﹢︎﹩ 

 .﹏﹬︎︣وژه ٢٧٠٠ ﹝﹍︀ وا︑﹩ ﹎︀را︋﹩ در ︋︣ز •
• ︎︣وژه ١٢۵٠ ﹝﹍︀ وا︑﹩ ﹋﹢﹡︀وا︎︀ در ﹋︀﹡︀دا؛ و 

• ︎︣وژه ٢٠٠ ﹝﹍︀ وا︑﹩ آ﹎﹢ا﹜﹩ و ٢٠٠ ﹝﹍︀ وا︑﹩ 
آ﹁︐﹩ ٢ در رو︨﹫﹥.  

﹝︟︪︭︀ت   ،﹤﹛︀﹆﹞  ﹟﹬ا ︋︺︡ی  ﹧︪︟︋︀ی   •

 ﹅︵︀﹠﹞ در  آ︋﹩  ﹡﹫︣و﹎︀ه   ️︺﹠︮   ️﹫﹛︀︺﹁ از  ︋﹫︪︐︣ی 
آ﹝﹬︣﹊︀ی  و   ﹟﹫︑﹐ آ﹝﹬︣﹊︀ی  آ︨﹫︀، ارو︎︀،   ،︀﹆﹬︣﹁آ

 .︡﹬︀﹝﹡ ﹩﹞ ﹤﹯ارا ،﹩﹛︀﹝︫
 ︀﹆﹬︣﹁آ

︎︣وژه  ︋︣ای  ﹇︣ارداد   ️︧﹫︋ ،﹤︐︫︢﹎ ︨︀ل  ︵﹢ل  در 
﹨︀ی ︗﹬︡︡ و ﹬︀ ﹝﹢︗﹢د در ۶ ﹋︪﹢ر آ﹁﹬︀﹆﹬︣﹩، ﹎︤ارش 
 ﹩﹬︀﹨ ︣ارداد ﹨︀  ﹝︣︋﹢ط ︋﹥ ︎︣وژه﹇ ﹟﹬دو ︨﹢م ا .︫︡
 ﹢﹍﹠﹋ د﹝﹢﹋︣ا︑﹫﹈  ︗﹞﹧﹢ری   ،﹢﹍﹠﹋ ︗﹞﹧﹢ری  در 
(دی . آر. ︨﹩)، و ﹋﹠﹫︀ ︋﹢ده ا︨️. ﹝︺﹞﹢﹜︐﹬︣﹟ ﹡﹢ع 
﹇︣ارداد ﹨︀ی ﹝︢﹋﹢ر، ﹝︣︋﹢ط ︋﹥ ا﹝︐﹫︀ز ︑﹢︨︺﹥، ︑︃﹝﹫﹟ 
︣ای ﹋﹠︐︣ل و ﹡﹫︤   ︋﹩﹡︀︊﹫︐︪ ︑﹢ر︋﹫﹟ ﹨︀  و ژ﹡︣ا︑﹢ر﹨︀، و︎ 
﹡︷︀رت ︋︣ ︨﹫︧︐﹞﹧︀ی ﹋﹠︐︣﹜﹩ و  داده (ا︨﹊︀دا) ︋﹢ده 

ا︨️. 
﹏﹞︀︫  ﹤﹆︴﹠﹞  ﹟﹬ا در   ﹜﹧﹞ ﹨︀ی  ﹇︣ارداد 

 ﹎︤ارش ︮﹠︺️ ﹡﹫︣و﹎︀ه آ︋﹩: ︚︪﹛ ا﹡︡از ﹝﹠︴﹆﹥ ای 
 ﹟﹬ا  ﹤﹋ ا︨️  ︫︡ه  ﹋﹠﹠︡ه   ︡﹫﹛﹢︑ آ︋﹩  ﹨︀ی  ﹡﹫︣و﹎︀ه  رو﹡﹅   ︩﹬ا﹁︤ا  ︒︻︀︋ ︋︣ق  ﹝︭︣ف  ︋︣ای  ر︫︡   ﹤︋ رو  ﹡﹫︀ز 
﹝﹢︲﹢ع ︨︊︉ ا︲︀﹁﹥ ﹡﹞﹢دن ︸︣﹁﹫️ در ﹡﹫︣و﹎︀ه ﹨︀ی ︗﹬︡︡ و ﹡﹫︤ ﹝︡ر﹡﹫︤ه ﹋︣دن ︑︖﹧﹫︤ات ﹝﹢︗﹢د ︫︡ه 
ا︨️. ︠﹙︀︮﹥ ﹁︺︀﹜﹫️ ︗﹧︀﹡﹩ ︮﹠︺️ ﹡﹫︣و﹎︀ه آ︋﹩، د﹜﹫﹏ ︋︣ای و︗﹢د ﹬﹈ ︋︀زار ﹝︴﹞﹮﹟ و ︎︀ك در را︨︐︀ی 

ادا﹝﹥ ر︫︡ ﹋︪﹢ر﹨︀ در آ﹬﹠︡ه ﹝﹩ ︋︀︫︡. 

﹩︋︀﹬ر ︋︀زا  ️﹫﹛︀︺﹁ 
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ا︨️.  ︫︡ه   ﹟﹬︡و︑HRW  ﹤﹚︖﹞ ︨︣د︋﹫︣ی   ︩︟︋  ︳︨﹢︑  ﹤﹛︀﹆﹞  ﹟﹬ا
 ️︺﹠︮  ﹤﹡︀﹫﹛︀︨ ا﹡︡از   ﹜︪︚  ﹏﹞︀︫  ﹤﹛︀﹆﹞  ﹟﹬ا ا︵﹑︻︀︑﹩   ︹︋︀﹠﹞
 ﹩﹍﹝﹨  ... و    ﹩︐﹡︣︐﹠﹬ا ا︠︊︀ر   ︦﹬︨︣و  ︩︟︋ و  آ︋﹩   ﹈﹬︥︑ا︨︐︣ا

ا︨️. ︫︡ه   ﹤﹫﹧︑  HCI ا﹡︐︪︀رات   ︳︨﹢︑



Worldwide, hydropower 
development is occur-
ring at a rapid pace. 
More than 900 hydro 

projects currently under development 
will add as much as 200,000 MW of  
electrical generation capacity. More-
over, several thousand proposed 
projects with aggregate capacity on 
the order of  800,000 MW provide a 
reservoir of  opportunity for fueling 
future development.

A look at hydro business activity 
for a recent one-year period in the re-
gions of  Africa, Asia, Europe, Latin 
America, and North America show 
153 confirmed contracts were issued 
related to new construction or refur-
bishment of  hydro plants involving a 
total of  more than 37,200 MW. (See 
Figure 1.) Values were available for 62 
contracts, totaling more than US$1.56 
billion.
Contract awards of  note include:

• In Africa: an engineering-pro-
curement-construction contract for 
the 1,870-Mw Gilgel Gibe 3 project in 
Ethiopia and a development conces-
sion award for the 1,000-Mw Sounda 
project in the Congo Republic;

• In Asia: build-own-operate-trans-
fer (BOOT) awards for several projects in 
India, as well as equipment supply con-
tracts for the 1,200-Mw Hohhot pumped-
storage and 1,200-Mw Pushihe projects 
in China and the 615-Mw Nam Ngum 2 
project in Laos;
This article was compiled by the editorial 
staff  of  HRW. Sources of
information for the article include the an-
nual strategic hydro industry
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• In Europe: turbine-generator re-
furbishment at several projects, as well as 
contracts associated with construc-tion of  
three pumped-storage projects in Austria 
totaling 1,090 MW; and

• In Latin America: turbine-genera-
tor equipment for several new projects, as 
well as consulting contracts for environ-
mental and social studies and for environ-
mental management at six projects.

• In North America: a contract to 
upgrade four generators at Grand River 
Dam Authoritys 108-MW Robert S. Kerr 
Dam powerhouse on Grand River in 
Oklahoma to increase output and lower 
maintenance costs.
Business activity in the five regions also 
resulted in tender opportunities of  nearly 
92,000 Mw. Of  these tenders, about 52 
percent were related to new capacity; the 
other 48 percent were associated with re-
furbishment of  exist-ing capacity.
Asia led the way with tender oppor-tuni-
ties for new capacity. Over the past year, 
113 tenders for projects totaling 17,400 
Mw were announced in Asia. For refur-
bishment-related tenders, the most active 

regions were North America (51 tenders 
for 20,465 Mw) and Europe (24 tenders 
for 17,200 MW).
Beyond these specific confirmed contract 
awards and tender opportunity announce-
ments, significant future market oppor-
tunities abound. In these five regions, 
initial preparations are under way for de-
velopment of  more than 230 additional 
projects totaling more than 90,000 Mw. 
While specific tenders for work at these 
projects have not yet been announced, 
some activity occurred over the past year. 
Examples of  such activity include: a gov-
ernment or developer announced its in-
tention to pursue development; a feasibil-
ity study is ongoing or has recently been 
completed; or the project is in some ap-
proval or financing stage.

Of  the 236 «projects to watch,» 
among the largest are:

•  20,000-Mw Baleh in Malaysia;
• A 6,000-Mw package of  seven 

projects in Ethiopia;
•  2,700-MW Garabi in Brazil;
• 1,250-MW Conawapa project in 

Canada; and
•  200-MW Agvali and 200-MW 

Akhti 2 in Russia.
The following sections of  this article pro-
vide more specifics about recent hydro 
business activity in the regions of  Africa, 
Asia, Europe, Latin America, and North 
America.
Africa

In the past year, 20 contract awards were 
reported for work at both new and ex-
isting projects in six countries in Africa. 
Two-thirds of  these contracts were for 
projects in the Congo Republic, Demo-
cratic Republic of  Congo (DRC), and 
Kenya. The most common types of  con-
tracts awarded were for development 
concessions, supply of  turbines and 
generators, and support of  control and 
supervisory control and data acquisition 
(SCADA) systems.
Contracts of  note in the region include 

Hydro Business Report: Regional Overview

Growing demand for electricity is driving an increase in hydro generating business 
- adding capacity at new plants as well as modernization of  existing facilities. A 
summary of  worldwide hydro business activity provides evidence of  a healthy market 
positioned for continued growth in the future.

MARKET ACTIVITY

This article was compiled by the 
editorial staff of HRW. Sources of
information for the article include 
the annual strategic hydro industry
overview, Vantage Point: Worldwide 
Hydro 2007, and the Internet news
service, HydroNews.net. HRW, Van-
tage Point, and HydroNews.net are 
all produced by HCI Publications.
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 ️︠︀︨ – ︑︡ار﹋︀ت   -﹩︨︡﹠﹧﹞ ﹡﹢ع  از  ﹇︣ارداد   
(ای . ︎﹩ . ︨﹩) ﹝﹩ ︋︀︫︡ ﹋﹥ ا﹬﹟ ﹇︣اداد ﹝︣︋﹢ط ︋﹥ 
︎︣وژه گ . گ ٣ در ﹋︪﹢ر ا︑﹫﹢︎﹩ و ︋﹥ ︫︣﹋️ س . ك 
د﹐ری  ﹝﹫﹙﹫︀رد   ١/٧۵ ︎︣وژه   ﹟﹬ا  .︫︡ وا﹎︢ار   ︀﹫﹛︀︐﹬ا
 ﹜﹧﹞ ﹇︣اداد  ︫﹢د.   ﹏﹫﹝﹊︑  ٢٠١١ ︨︀ل   ︀︑ ا︨️  ﹇︣ا 
د﹬﹍︣ ﹝︣︋﹢ط ︋﹥ ا﹝︐﹫︀ز ︑﹢︨︺﹥ ︎︣وژه ١٠٠٠ ﹝﹍︀ وا︑﹩ 
(ا﹜︡﹝﹫﹢︚﹢ال   .︫︡︀︋  ﹩﹞  ﹢﹍﹡︀﹋ ︗﹞﹧﹢ری  در  ︨﹢﹡︡ا 
(ا﹜︡  ای   ﹤﹝﹫︋ ︋︤رگ   ️﹋︫︣ از   ﹩︪︟︋  ﹤﹋  (︤﹫︑︣﹬︎︣ا
 ﹩﹛︀﹞  ﹟﹫﹞︃︑ ا︨️،    ﹩︋﹢﹠︗ آ﹁﹬︣﹆︀ی  ﹝﹫﹢︚﹢ال) 

︨︀︠️ ا﹬﹟ ︎︣وژه را ا﹡︖︀م ﹝﹩ د﹨︡. 
﹋︪﹢ر  ﹧︚︀رده  در   ﹤︭﹇︀﹠﹞  ﹤︋ ﹝︣︋﹢ط   ️﹫﹛︀︺﹁
 ﹤︭﹇︀﹠﹞ ︎︀﹡︤ده   ﹏﹞︀︫  ﹤﹋  ︫︡ ﹎︤ارش  آ﹁﹬︣﹆︀ی 
وات،   ︀﹍﹞  ٨١٠٣  ️﹫﹁︣︷︋  ︡﹬︡︗ ﹨︀ی  ︎︣وژه  ︋︣ای 
 ﹤︋  ً︀ ︺﹝︗ ﹝﹢︗﹢د  ﹨︀ی  ︎︣وژه  ﹡﹢︨︀زی  ︋︣ای   ﹤︭﹇︀﹠﹞
︸︣﹁﹫️ ﹝︣︋﹢ط ︋﹥ ﹝﹠︀﹇︭﹥ ︋﹢د ﹋﹥ ﹨﹀️ ﹝﹠︀﹇︭﹥ در 
ا﹬﹟ ﹋︪﹢ر ﹎︤ارش ︫︡. ﹋︪﹢ر ︗﹞﹧﹢ری د﹝﹢﹋︣ا︑﹫﹈ 
﹋﹠﹍﹢  (دی . آر، س) و ﹬︀︨︣ ﹋︪﹢ر﹨︀ی ﹨﹞﹬︀︧﹥ در 
︗﹢زف  ︎﹫︣وزی   ︀︋  ﹤﹋ ا﹝﹫︡وار﹡︡  ﹝︣﹋︤ی  آ﹁﹬︣﹆︀ی 
﹋︀︋﹫﹑ در ا﹡︐︟︀︋︀ت ر﹧﹝︗ ️︨︀﹬﹢ری ا︠﹫︣ و رو﹬﹊︣د 
︋︣ای  ا﹇︐︭︀دی  رو﹡﹅  و  ﹬︀︎︡اری   ، وی  د﹝﹢﹋︣ا︑﹫﹈ 

ا︟︋ ﹟﹬︩ از ︗﹧︀ن ︋﹥ ار﹝︽︀ن آورده ︫﹢د. 
و   ﹤︭﹇︀﹠﹞ دو  ︑︺︡اد   ﹤﹋  ﹩﹬︀﹨ر﹢︪﹋  ︣﹬︀︨
 ،︀﹠︾ از:  ︻︊︀ر︑﹠︡   ︫︡ ﹎︤ارش   ︀﹧﹡آ در   ،︣︐︪﹫︋  ︀﹬

﹝︀د﹎︀︨﹊︀ر، ﹝︣ا﹋︩ و روا﹡︡ا. 
﹁︺︀﹜﹫️ ﹨︀ی ﹝﹧﹛ ﹝︣︋﹢ط ︋﹥ ︑﹢︨︺﹥ در آ﹬﹠︡ه 
از  در︮︡   ٧  ︀﹧﹠︑ رود.   ﹩﹞ ا﹡︐︷︀ر   ︀﹆﹬︣﹁آ ﹇︀ره  در 
︸︣﹁﹫️ وا﹇︺﹩ ﹇︀ره آ﹁﹬︣﹆︀  ︋︣ای ا﹬︖︀د ﹡﹫︣و﹎︀﹨﹧︀ی 
﹋︪﹢ر﹨︀ی  ر﹨︊︣ان  ا︨️.   ﹤︐﹁︀﹬  ﹤︺︨﹢︑ آ︋﹩؛  
﹡︪︡ه،  ا︨︐﹀︀ده   ﹏﹫︧﹡︀︐︎  ﹟﹬ا  ﹤︺︨﹢︑ از   ﹩﹬︀﹆﹬︣﹁آ
﹬︀﹝︝️ ﹝﹩ ﹋﹠﹠︡. در ︵﹢ل او﹜﹫﹟ ﹋﹠﹀︣ا﹡︦ وزار︑﹩ 
در  ﹬︀︎︡ار   ﹤︺︨﹢︑ آ︋﹩ و  ﹡﹫︣و﹎︀ه  ﹝﹢︲﹢ع   ︀︋  ﹩﹬︀﹆﹬︣﹁آ
﹝︀رس ٢٠٠۶، ر﹨︊︣ان ا﹬﹟ ﹋︪﹢ر﹨︀ ا︻﹑م ﹋︣د﹡︡ ﹋﹥ 
آ︋﹩  ا﹡︣ژی   ️﹫﹁︣︸  ﹤︺︨﹢︑ ︋︣ای  ﹝︪︐︣ك  ︋︭﹢رت 
﹇︀ره آ﹁﹬︣﹆︀، ا﹝﹠﹫️ ا﹡︣ژی و آب، و ر﹬︪﹥ ﹋﹟ ﹡﹞﹢دن 

﹁﹆︣ ︑﹑ش ﹋﹠﹠︡. 
﹋︪﹢ر﹨︀   ﹏﹬︀﹝︑  ،️︫︢﹎  ﹤﹋  ﹩﹛︀︨ ︵﹢ل  در 
 ﹩︐﹫﹁︣︸ ً︀ ︋︣ای ︑﹢︨︺﹥ ٣۵ ︎︣وژه ا︻﹑م ︫︡ ﹋﹥ ︗﹞︺
 ﹟﹬ا  ﹟﹫︋ در  دار﹡︡.  وات   ︀﹍﹞  ١٧٠٠٠ ︝︡ود  در 
 ︩︫ در  دارد   ︭︡﹇  ﹤﹋ ﹋︣د  ا︻﹑م  ﹋︪﹢ر﹨︀، آ﹡﹍﹢﹐ 
﹎︢اری   ﹤﹬︀﹞︨︣   ٨۵٠٠  ️﹫﹁︣︸ ﹝︖﹞﹢ع   ︀︋ ︎︣وژه 
﹡﹞﹬︀︡. در ا︑﹫﹢︎﹩، وزارت ﹝﹠︀︋︹ آ︋﹩ در ︝︀ل ا︗︣ای 
 ️﹫﹁︣︸ ﹝︴︀﹜︺﹥ ︎﹠︕ ︨︀﹜﹥ ﹬︡﹠︚﹟ ︎︣وژه ︋︀ ﹝︖﹞﹢ع 

 ﹟﹬ا ︵﹢ل  در    .︫︡︀︋  ﹩﹞ وات   ︀﹍﹞  ۶٠٠٠ از   ︩﹫︋
در  ︫﹢د.   ﹩﹞ ا﹡︖︀م  ︎︣وژه  دو   ﹩︝︣ا︵ ﹋︀ر  ز﹝︀ن، 
︋︣ای  ای  ﹝﹢ا﹁﹆︐﹠︀﹝﹥  ر   . ای   . ت   ️﹋︫︣ ز﹬﹞︊︀وه، 

︑﹢︨︺﹥ ١٧ ︎︣وژه ﹋﹢︚﹈ ︋﹥ ا﹝︱︀ء ر︨︀﹡︡. 
آ︋﹩  ﹡﹫︣و﹎︀ه   ️﹫﹁︣︸  ﹤︺︨﹢︑ د﹡︊︀ل   ﹤︋  ︀﹆﹬︣﹁آ
︣ای ا﹡﹩ ﹝﹠︷﹢ر ﹝﹢رد ﹡﹫︀ز   ︋﹩︐﹀﹍﹠﹨ ﹤﹬︀﹞︨︣ ﹤﹋ ️︨ا
﹝﹩ ︋︀︫︡. ﹝﹬︡︣ ا﹡︣ژی ︋︀﹡﹈ ︗﹧︀﹡﹩ ︗﹞︀ل ︮︽﹫︣ ﹝﹩ 
 ﹤﹬︀﹞︨︣  ︩﹬ا﹁︤ا و   ︀﹆﹬︣﹁آ ا﹡︣ژی   ﹤︋  ﹈﹝﹋ ︋︣ای   ︡﹬﹢﹎
﹐زم از ٢ ﹝﹫﹙﹫︀رد د﹐ر ︋﹥ ۴ ﹝﹫﹙﹫︀رد د﹐ر ﹡﹫︀ز ︋﹥ ﹋﹞﹈ 
 ﹩︫﹢﹞︀︠  ﹏﹊︪﹞  ﹅﹬︣︵  ﹟﹬︡︋  ︀︑  ︫︡︀︋  ﹩﹞  ﹟﹬︣﹬︀︨
 ︀﹆﹬︣﹁﹝︣︑﹀︹ ﹎︣دد و ︋︐﹢ان ︋︣ق را ︋﹥ ﹡︭︿ ︗﹞︺﹫️ آ
 ︀﹆﹬︣﹁︀رم ﹝︣دم آ﹧︚ ﹈﹬ ︀﹧﹠︑ ،︣︲︀︝ ︀ل︝ ر︨︀﹡︡. در

در ︨︀ب - ︜︨︣ان ︋﹥ ︋︣ق د︨︐︨︣﹩ دار﹡︡. 
﹎﹫﹑رد،  را︗︣   ،︀﹆﹬︣﹁آ  ﹤︺︨﹢︑  ﹈﹡︀︋ در 
از  ا︨︐﹀︀ده  ﹝︡ل   ︡﹬﹢﹎  ﹩﹞ ︋﹠︀ی،    ︣﹬ز ا﹝﹢ر  ﹝︧﹢ول 
ا︋︤ار  ︑﹢ا﹡︡   ﹩﹞  ﹩︮﹢︭︠ و  دو﹜︐﹩   ︩︟︋ ﹝︪︀ر﹋️ 
﹡﹫︣و﹎︀ه  و︨﹫︹   ️﹫﹁︣︸  ﹤︺︨﹢︑ ︋︣ای  ارز︫﹞﹠︡ی 
﹝︪︀ر﹋️،   ﹟﹬ا  ︡﹬﹢﹎  ﹩﹞ او  ︫﹢د.   ︀﹆﹬︣﹁آ در  آ︋﹩ 
ا︗︣ای  ︋︣ای  را   ︩︟︋ دو   ︣﹨ ︸︣﹁﹫︐﹧︀ی  و   ︀﹧︑︀ر﹧﹞

 .︡﹬︀﹝﹡  ﹩﹞  ︉﹫﹋︣︑ ︎︣وژه، 
﹨﹞﹊︀ری،   ﹟﹫﹠︚  ﹈﹬ در 
 ﹩﹞  ﹜﹫︷﹠︑ را   ️︨︀﹫︨ دو﹜️ 
 ﹩﹞  ﹩﹬︀︨︀﹠︫ را  ﹡﹫︀ز   ،︡﹠﹋
را  ﹇︣ارداد﹨︀  و  وا︮﹢ل   ،︡﹠﹋
 ﹤﹊﹫﹛︀︝ در    ،︡﹬︀﹝﹡  ﹩﹞  ️﹬﹢﹆︑
 ﹩︮﹢︭︠  ︩︟︋ ︫︣﹋︐﹧︀ی 
﹡﹫︀ز﹨︀ی  ار︲︀ء  ︋︣ای 
 ﹩﹞ ر﹇︀︋️  ︫︡ه   ﹩﹬︀︨︀﹠︫
 ﹤﹋ ﹩﹬︀﹧︪︟︋ ﹤︋ ︣ات︴︠ .︡﹠﹋
﹝﹢ارد  ا﹡﹩   ️﹬︣﹬︡﹞  ﹤︋  ︿︸﹢﹞
﹨︧︐﹠︡، ﹝﹠︐﹆﹏         ﹝﹩ ︫﹢د. 
 ﹩﹡︀﹧︗ ﹈﹡︀︋ ﹏﹞︀︻ ︣﹬︡﹞
 ﹩﹞ ا︋﹢ب)  و  ︠﹢ره  (︠﹢ان 
︋︣ای  ز﹬︀دی  ︑﹆︀︲︀ی   ︡﹬﹢﹎
 ︩︟︋ در  ﹎︢اری   ﹤﹬︀﹞︨︣
 .︡﹠﹋  ﹩﹞ ︎﹫︡ا  (ا﹡︣ژی)  ︋︣ق 
 ﹏︝ راه   ﹟﹬︣︐﹧︋  ︡﹬﹢﹎  ﹩﹞ او 
﹋﹞︊﹢د   ﹏﹊︪﹞ ﹝︡ت  دراز 
 ﹤︺︨﹢︑   ،︀﹆﹬︣﹁آ ﹇︀ره  ︋︣ق 
﹎︢اری   ﹤﹬︀﹞︨︣  ﹤︗﹢︑  ﹏︋︀﹇
 ️︠︀︨ در   ﹩︮﹢︭︠  ︩︟︋

︸︣﹁﹫︐﹧︀ی ︋﹫︪︐︣ ﹝﹩ ︋︀︫︡. 

آ︨﹫︀ 
︋︣ای  داد  ﹇︣ار  ا︻︴︀ی  ﹝﹢رد   ٣۶  ،﹤︐︫︢﹎ ︵﹢ل  در 
وات   ︀﹍﹞  ١٠٠٠٠  ️﹫﹁︣︸ ﹝︖﹞﹢ع   ︀︋  ﹩﹬︀﹨ ︎︣وژه 
﹎︤ارش   ️﹫﹛︀︺﹁  .︫︡ ﹎︤ارش   ﹩﹬︀﹫︨آ ١١﹋︪﹢ر  در 
 ️﹀﹨)  ﹟﹫︚ و  ﹇︣اداد)  ا︻︴︀ی   ١۶)  ︡﹠﹨ در  ︫︡ه 
 ﹩﹬︀﹨ر﹢︪﹋  ﹤﹫﹆︋ ︋﹢د.  ﹡﹆︀ط   ︣﹬︀︨ از   ︣︐︪﹫︋ ﹇︣ارداد) 
 ︀﹧﹡آ در   ،︣︐︪﹫︋  ︀﹬ و  ﹇︣ارداد   ا︻︴︀ی  ﹝﹢رد   ٢  ﹤﹋
﹎︤ارش ︫︡ ︻︊︀ر︑﹠︡ از ا﹁︽︀﹡︧︐︀ن، ﹐﹯﹢س، و و﹬︐﹠︀م 
 ︡﹬︡︗ ﹨︀ی  ︎︣وژه   ﹤︋ ﹝︣︋﹢ط  ﹇︣ارداد﹨︀   ﹟﹬ا  ︣︐︪﹫︋
︋﹢د ﹋﹥ ﹝︺﹞﹢﹜︐﹬︣﹟ ا﹡﹢اع آن ︫︀﹝﹏ ︨︀︠️ و ︑︃﹝﹫﹟ 

︑︖﹧﹫︤ات ﹝﹩ ︋︀︫︡. 
﹇︣اداد   ﹏﹞︀︫  ﹤﹆︴﹠﹞  ﹟﹬در ا ﹜﹧﹞ ︣اداد﹨︀ی﹇
او   .  ﹩︋) ا﹡︐﹆︀ل   – اداره   –  ️﹫﹊﹛︀﹞  -️︠︀︨ ﹡﹢ع  از 
 ️﹫﹁︣︷︋  ً︀ ︺﹝︗ ︎︣وژه   ٩  ﹤︋ ﹝︣︋﹢ط   ﹤﹋ ︋﹢د   (﹩︑ او   .
 ︡﹠﹨ ︑︀ر﹡︙︀ل  او   ️﹛︀﹬ا در  وات   ︀﹍﹞  ٢٠٠  ﹩︊﹬︣﹆︑
 ️﹁︀﹬︣ارداد ﹨︀ را در﹇ ﹟﹬ا ﹤﹋ ﹩﹬︀﹧︐﹋︫︣ .︫︡︀︋ ﹩﹞
ك.    . ل  ︎︣وژه)،   ت (دو   . ك   . ك  از  ︻︊︀ر︑﹠︡  ﹋︣د﹡︡ 
پ. پ. (︨﹥ ︎︣وژه)،  ل . ت (﹬﹈ ︎︣وژه) ،  پ . ای . 

و   ﹩︋﹢﹠︗ آ﹝﹬︣﹊︀ی  و  ارو︎︀  آ︨﹫︀،   ،︀﹆﹬︣﹁آ در  آ︋﹩  ﹡﹫︣و﹎︀ه   ️︺﹠︮  ️﹫﹛︀︺﹁ ︋︣ر︨﹩  و   ﹤︺﹛︀︴﹞
آ﹝﹬︣﹊︀ی ︫﹞︀﹜﹩ در ︵﹢ل ︨︀ل ﹎︫︢︐﹥ ﹡︪︀ن ﹝﹩ د﹨153︡ ﹇︣ارداد ︑﹬︃﹫︡ ︫︡ه ︋︣ای ا︝︡اث 
 ﹤︭﹇︀﹠﹞ ،﹟﹬︀ی ﹝﹢︗﹢د، ︮︀در ︫︡ه ا︨️. ︻﹑وه ︋︣ ا﹧﹨︀﹎︨︀زی ﹡﹫︣و﹢﹡ ︀﹬ و ︡﹬︡︗ ︀ی﹧﹨︀﹎︣و﹫﹡

311 ︎︣وژه ا︻﹑م ︫︡. 
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an engineering-procurement-construc-
tion contract awarded to Italys Sa-
lini Costruttori SpA for the 1,870MW 
Gilgel Gibe 3 project in Ethopia. The 
US$1.75 billion project is expected to 
be completed by 2011. Another nota-
ble contract awarded is a development 
concession for the 1,000-Mw Sounda 
project in the Congo Republic. Old Mu-
tual Properties, a division of  South Af-
rican insurance giant Old Mutual, will 
finance construction of  this project
Tender activity was reported in 14 
countries in Africa, including 15 ten-
ders for new projects with a total ca-
pacity of  8,103 Mw and 13 tenders for 
refurbishment of  existing projects with 
a total capacity of  4,161 Mw. The DRC 
led countries in the region in tender ac-
tivity, with seven reported tenders. The 
DRC and its neighboring nations in 
central Africa are hopeful that the vic-
tory by Joseph Kabila in recent presi-
dential elections, and the democratic 
mandate he won, will mean stability and 
prosperity for this part of  the world in 
the future.
Other countries in which two or more 
tender opportunities were reported 
are: Ghana, Madagascar, Morocco, and 
Rwanda.
Significant development activity is an-
ticipated for the future in Africa. Only 7 
percent of  Africas realistic hydropower 
potential has been developed. Govern-
ment leaders throughout Africa support 
development of  this potential. During 
the first African Ministerial Conference 
on Hydropower and Sustainable Devel-
opment in March 2006, leaders called 
for joint action to develop the conti-
nents hydro potential for sustainable 
development, water and energy security, 
and poverty eradication.
Over the past year, interest in develop-
ment of  35 prospective projects in eight 
countries was announced, totaling near-
ly 17,000 Mw. Among these, Angola an-
nounced it is looking into funding to 
develop six projects with a total capaci-
ty of  more than 8,500 MW. In Ethiopia, 
the Ministry of  Water
Resources is performing a detailed, five-

year study of  seven projects with a total 
capacity of  more than 6,000 MW. Dur-
ing this period, design work will be car-
ried out on two of  the projects. And, in 
Zimbabwe, Turbo Engineering of  Rus-
sia signed a development agreement for 
17 small projects.
As Africa looks to develop its hydro po-
tential, tremendous amounts of  invest-
ment will be needed. World Bank energy 
director Jamal Saghir says donors need 
to increase investments in Africa energy 
assistance to US$4 billion a year from 
US$2 billion to ease chronic blackouts 
and extend electricity to half  the popu-
lation. Currently, only a fourth of  the 
people in Sub-Saharan Africa have ac-
cess to electricity.
At the African Development Bank, 
Roger Gaillard, lead infrastructure of-
ficer, says the model of  public-private 
partnership can be a valuable tool to de-
velop the vast hydropower potential
in Africa. He says such a partnership 
combines the skills 
and capacities of  both 
sectors to handle com-
plex transactions. Un-
der such partnerships, 
government sets poli-
cy, identifies need, and 
enforces regulations 
and contracts, while 
private sector compa-
nies compete to fulfill 
the identified needs. 
Risks are transferred 
to the parties best suit-
ed to manage them.
World Bank manag-
ing director Juan Jose 
Daboub says that he 
finds enormous «pent-
up» demand for power 
sector investment. He 
says the best long-term 
solution to meet power 
shortages on the conti-
nent is for significantly 
expanded private 
sector investment in 
building more capac-
ity.

Asia

Over the past year, 36 contract awards 
were reported for projects totaling more 
than 10,000 MW in 11 countries. Re-
ported activity was highest in India (16 
contract awards) and China (seven con-
tract awards). Other countries in which 
two or more contract awards were re-
ported include Afghanistan, Laos, and 
Vietnam. Most of  the awards were for 
new projects; the most common types 
of  contracts were for construction and 
supply of  equipment.

Contracts of  note in this region 
include build-own-operate-transfer 
(BOOT) awards for nine projects to-
taling nearly 200 MW in Uttaranchal 
State in India. Companies receiving 
these awards include Krishna Knitwear 
Technology Ltd. (two projects), Lanco 
Kondapalli Power Private Ltd. (three 
projects), Larsen & Toubro Ltd. (one 
project), PES Engineers Pvt. Ltd. (two 

An analysis of hydro business activity in Africa, Asia, 
Europe, Latin America, and North America during the 
past year shows 153 confirmed contracts were issued 
for work related to new construction or refurbishment 
of existing plants. In addition, tender opportunities 
were announced for 311 projects.
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اس (دو ︎︣وژه) و ︫︣﹋️ و. ای . او (﹬﹈ ︎︣وژه). 
﹇︣ارداد  از:  ︻︊︀ر︑﹠︡   ﹜﹧﹞ ﹇︣اداد﹨︀ی   ︣﹬︀︨
︑︃﹝﹫﹟ ︑︖﹧﹫︤ات ﹋﹥ ︋︣ای ︑︃﹝﹫﹟ ︑﹢ر︋﹫﹟ ژ﹡︣ا︑﹢ر﹨︀ی 
و  ﹨﹢﹨﹢ت  وا︑﹩   ︀﹍﹞  ١٢٠٠ ای  ذ︠﹫︣ه   ﹤︊﹝﹚︑ ︎︣وژه 
١٢٠٠ ﹝﹍︀ وا︑﹩ ︎﹢︫﹫﹠﹥ در ︚﹫﹟، ︋﹥ ︫︣﹋️ آ︨︐﹢م 
︎︣وژه  ︑︖﹧﹫︤ات  ︋︣ای  ﹇︣ارداد   ﹟﹬︡﹠︚  .︫︡ ا︻︴︀ 
۶١۵ ﹝﹍︀ وا︑﹩ ن . ن ٢ در ﹐﹯﹢س ا︻︴︀ ︫︡. ︫︣﹋️ 
 ﹟﹫﹞︃︑ را  ژ﹡︣ا︑﹢ر﹨︀   – ︑﹢ر︋﹫﹟   ︀︊﹫︫﹢︑ و   ﹩﹬﹢︧︐﹫﹞
﹝﹩ ﹋﹠﹠︡ و آ. پ . ای ︑︖﹧﹫︤ات ﹨﹫︡رو ﹝﹊︀﹡﹫﹊﹩ را 

︑︃﹝﹫﹟ ︠﹢ا﹨︡ ﹋︣د.
 ︀﹍﹞ ١٩٠٠٠ ︀ ︋﹫︩ از ١٢۴ ﹝﹠︀﹇︭﹥ در ار︑︊︀ط︋ 
 ︡﹠﹨ .︡ وات ا﹡︣ژی آ︋﹩ در ١۴ ﹋︪﹢ر آ︨﹫﹬︀﹩ ا︻﹑م︫ 
︋︀ دا︫︐﹟ ٧۴ ﹝﹠︀﹇︭﹥ ر︑︊﹥ اول را دارد ﹋﹥ ︋﹫︪︐︣ آن 
 ︀︋ ︎︀﹋︧︐︀ن   .︫︡︀︋  ﹩﹞  ︡﹬︡︗ ﹨︀ی  ︎︣وژه   ﹤︋ ﹝︣︋﹢ط 
 ︡﹬︡︗ ٢٢ ﹝﹠︀﹇︭﹥ ﹋﹥ آن ﹨﹛ ﹝︣︋﹢ط ︋﹥ ︎︣وژه ﹨︀ ی
ا︨️ در ر︑︊﹥ ︋︺︡ی ﹇︣ار دارد ﹋︪﹢ر﹨︀ی د﹬﹍︣ی ﹋﹥ 
︻︊︀ر︑﹠︡  ا︨️  ︫︡ه  ا︻﹑م   ﹤︭﹇︀﹠﹞  ﹟﹬︡﹠︚  ︀﹧﹡آ در 
ا﹁︽︀﹡︧︐︀ن، ︋﹢︑︀ن، ﹯﹐ ،﹩︖﹫﹁ ،﹟﹫︚﹢س، ︎﹠︀ل،  از: 

︑︀︗﹫﹊︧︐︀ن و و﹬︐﹠︀م.  
د﹡︊︀ل   ﹤︋ ﹋︪﹢ر﹨︀  ر﹨︊︣ان   ،﹤﹆︴﹠﹞  ﹟﹫︋ در 
و  ︠︀م   ️﹀﹡  ﹤﹠﹬︤﹨  ︣﹨ واردات   ﹤︋ وا︋︧︐﹍﹩   ︩﹨︀﹋
 ﹟﹬ا  .︡﹠︐︧﹨  ﹩﹬ا﹢﹨ و  آب  ︑︽﹫﹫︣ات  ﹋︣دن  د﹁︼   ︤﹫﹡

︋︺﹠﹢ان  را  آ︋﹩  ﹨︀ی  ﹡﹫︣و﹎︀ه   ︣︐︪﹫︋  ﹤︺︨﹢︑ ﹋︪﹢ر﹨︀ 
﹬﹈ راه ︝﹏ ﹝︡ ﹡︷︣ دار﹡︡. در ژا﹡﹢﹬﹥ ٢٠٠٧، ر﹨︊︣ان 
︣ ︥ی  ا﹡  ︹︋︀﹠﹞  ﹤﹋  ︡﹡︫︡  ︡﹧︺︐﹞  ﹩﹬︀﹫︨آ ﹋︪﹢ر   ١۶
 ﹤︺︨﹢︑  ﹏﹞︀︫ ا﹝︣   ﹟﹬ا  ﹤﹋ د﹨﹠︡   ﹤︺︨﹢︑ را   ﹟﹬︤﹍﹬︀︗

ا﹡︣ژی آ︋﹩ ﹝﹩ ︋︀︫︡. 
︣ای ︑﹢︨︺﹥   ︋﹩﹬︀ی ا︋︐︡ا﹧﹞︀﹎ ،﹤︐︫︢﹎ ︀ل در︨ 
︣︠﹩ از ا﹬﹟ ا﹇︡ا﹝︀ت   ︋.︡ ︣دا︫︐﹥︫  ﹡﹫︣و﹎︀ه ﹨︀ی آ︋﹩︋ 
 ️﹫﹁︣︷︋ ً︀ او﹜﹫﹥ ︋︣ای ︑﹢︨︺﹥، ︫︀﹝﹏ ٢۶ ︎︣وژه ︗﹞︺

۵٢٠٠٠ ﹝﹍︀ وات در ﹨︪️ ﹋︪﹢ر ﹝﹩ ︋︀︫︡. 
 ﹟﹬︣︐﹎︋︤ر ︋︣ر︨﹩،  ﹝﹢رد  ﹨︀ی  ︎︣وژه   ﹟﹫︋ در 
 ﹩﹞ در﹝︀﹜︤ی   ﹤﹛︀︋ وا︑﹩   ︀﹍﹞  ٢٠٠٠٠ ︎︣وژه   ︀﹧﹡آ
 ﹤﹞︀﹡︣︋ ﹤﹚︝︣﹞ در ︣︲︀︝ ︀ل︝ ︎︣وژه ﹋﹥ در ﹟﹬ا .︫︡︀︋
 ﹩﹠﹯︣ه ︋︣و﹬︤︗ ︨︀رواك در ️﹛︀﹬︤ی ﹝﹩ ︋︀︫︡، در ا﹬ر
︎︣وژه   ٩  ﹏﹞︀︫  ︀﹨ ︎︣وژه   ︣﹬︀︨  .︫︡ ︠﹢ا﹨︡  ا︗︣ا 
آرو﹡︀﹋︀ل   ️﹛︀﹬ا ﹁︣﹝︀﹡︡اری   ︳︨﹢︑ ︫︡ه  ︎﹫︪﹠﹧︀د 
 ﹩﹞ وات   ︀﹍﹞  ١٣٨٠٠  ️﹫﹁︣︸ ﹝︖﹞﹢ع   ︀︋ ︎︣داش 
︎︣وژه   ﹟﹬ا  ﹩﹞︀﹝︑  ﹤︺︨﹢︑ ﹨︀ی  ﹝﹢ا﹁﹆︐﹠︀﹝﹥   .︫︡︀︋
﹨︀ ︋﹥ ا﹝︱︀ء ر︨﹫︡ه ا︨️ ﹋﹥ ۵ ︎︣وژه ︋︀ ن.ج. پ، ٢ 
︎︣وژه ︋︀ ان . ︑﹩ . ︎﹩. ︨﹩ و ٢ ︎︣وژه ︋︀ ن. ای. پ.  
﹝﹩ ︋︀︫︡. ﹨﹞︙﹠﹫﹟ ا︨︐︀ن ﹋﹢ا﹡﹌ ﹡︀م در و﹬︐﹠︀م در 
︝︀ل ︋︣﹡︀﹝﹥ ر﹬︤ی ︋︣ای ︨︣﹝﹬︀﹥ ﹎︢اری ١٣۵ ﹝﹫﹙﹫﹢ن 

د﹐ری در ۵ ︎︣وژه آ︋﹩ ﹝﹩ ︋︀︫︡. 

ارو︎︀ 
︀﹜﹩ ﹋﹥ ﹎︫︢️، ٢٧ ﹝﹢رد ا︻︴︀ی ﹇︣ارداد  در ارو︎︀ در︨ 
 ﹤︋ ﹝︣︋﹢ط  ﹝﹢رد   ١٩  ﹤﹋  ︫︡ ﹎︤ارش  ﹋︪﹢ر   ١٣ در 
︣وژه   ︎﹤ ︣وژه ﹨︀ی ﹝﹢︗﹢د و ٨ م ورد ﹝︣︋﹢ط︋  ﹡﹢︨︀زی︎ 

 .︫︡︀  ︋﹩﹞ ︡﹬︡︗ ︀ی﹨
︑︺︖︊﹩ ﹡︡ارد ﹋﹥ ︋﹫︪︐︣ ا﹬﹟ ﹇︣ارداد﹨︀ ﹝︣︋﹢ط 
﹨︀ی  ︎︣وژه   ﹟﹫︋ از   .︫︡︀︋  ﹩﹞ ﹡﹢︨︀زی   ️﹫﹛︀︺﹁  ﹤︋
 ﹩﹞  ︫︡ ا︻︴︀   ﹤︐︫︢﹎ ︨︀ل  در   ﹤﹋ ارو︎︀  در  ︋︀ز︨︀زی 
 ️﹫﹁︣︸  ︀︋  ︦﹫﹯﹢︨ در   ︦﹠︧﹊﹬د ﹋﹢︨﹢ن   ﹤︋ ︑﹢ان 
 ﹤︊﹝﹚︑ وا︑﹩   ︀﹍﹞  ۶/٣٨۵ ︎︣وژه   ︤﹫﹡ و  وات   ︀﹍﹞  ١٢۶٩
ذ︠﹫︣ه ای زار ﹡﹢ع در ﹜﹧︧︐︀ن ا︫︀ره ﹡﹞﹢د. در ︎︣وژه 
﹨﹬︀︡رو)   ﹈︑ ای.  ︫︣﹋️ (وی.   ،︦﹠︧﹊﹬د ﹋﹙﹢︨﹢ن 
 ﹩﹊﹬ ،﹐آرو ︋︣ای  ای  ︎︣وا﹡﹥   ︌﹝︎  ٣  ﹟﹫﹞︃︑ ﹇︣اداد 
 ️﹁︀﹬در را  ︎︣وژه   ﹤︋ ﹝︣︋﹢ط  ︎﹞︍︀ژ  ا﹬︧︐﹍︀ه   ︕﹠︎ از 
﹡﹞﹢د. در ︎︣وژه زار ﹡﹢﹬︘، ︫︣﹋️ س . ب . اس ﹋︪﹢ر 
︚﹊︧﹙﹢ا﹋﹩ ﹇︣ارداد ︑︁﹝﹫﹟ ﹝﹧﹋︣︜︀ی ︗﹬︡︡ ︋︣ای دو 

وا︝︡ از ﹧︚︀ر واح ا﹬﹟ ︎︣وژه را در﹬︀﹁️ ﹡﹞﹢د. 
 ،︣︐︪﹫︋  ︀﹬ و  ﹇︣ارداد   ٢  ︀﹧﹡آ در   ﹤﹋  ﹩﹬︀﹨ر﹢︪﹋
 ،︩﹬︣︑︋︣ای ﹋︀ر﹨︀ی ﹡﹢︨︀زی ا︻︴︀ ︫︡ ︻︊︀ر︑﹠︡ از: ا
و   ،︡﹯﹢︨ ﹨﹙﹠︡، ا︨︍︀﹡﹫︀،    ،︀﹫﹛︀︐﹬آ﹜﹞︀ن، ا  ،︡﹡﹑﹠﹁
︫︡ه  ا︻︴︀  ﹨︀ی  ﹇︣ارداد  ﹡﹢ع   ﹟﹬︣︐﹛﹢﹝︺﹞ ا﹡﹍﹙︧︐︀ن 
︑﹢ر︋﹫﹟  ︑︖﹧﹫︤ات   ﹟﹫﹞︃︑  ﹤︋ ﹝︣︋﹢ط  ﹡﹢︨︀زی  ︋︣ای 

 .︫︡︀ ژ﹡︣ا︑﹢﹨︀ ﹝﹩︋ 
ا︝︡اث   ︀︋  ︳︊︑︣﹞ ﹇︣ارداد﹨︀ی  ﹝﹢رد  در 
و︗﹢د  ﹇︣ارداد  ا︻︴︀ی  ﹝﹢رد   ٨   ،︡﹬︡︗ ︸︣﹁﹫︐﹧︀ی 
 .︡﹠︫︀︋  ﹩﹞ وا︑﹩   ︀﹍﹞  ١٩٠٠  ️﹫﹁︣︸ دارای   ﹤﹋ دارد 
﹋︀ر  وا︑﹩   ︀﹍﹞  ۶٩٠ ︎︣وژه  از  ︑﹢ان   ﹩﹞ ﹎︣وه   ﹟﹬ا در 
 ﹟﹬ن ﹡︀م ︋︣د. ا﹢︙﹋︣﹬ا﹡︖﹢﹋︀ر ﹝︣︋﹢ط ︋﹥ ︫︣﹋️ ﹜﹠︡زو
ا﹡︜︣ا﹁﹩،    ︨︡  ٢  ️︠︀︨  ︣︋ ﹡︷︀رت   ﹏﹞︀︫ ﹇︣ارداد﹨︀ 
︨︡﹨︀ی  ا﹡︜︣ا﹁﹩، ︨︀︠️   ︨︡  ﹈﹬  ﹤︙﹬در ︑︖﹧﹫︤ات 
و  د︨︐︣ی  را﹨﹧︀ی   ️︠︀︨ ﹋︀﹡﹙﹧︀، و  و  ا﹡︜︣ا﹁﹩ 
 ️︠︀ ︀︫︡. ︑︀ ا﹋︐︊︣ ٢٠٠۶، ٧۵ در︨︮︡  ﹋︀﹡︀﹜﹧︀ی ﹝﹩︋ 
﹥ ا︑﹞︀م ر︨﹫︡ه ا︨️ وا﹡︐︷︀ر ﹝﹩ رود ﹋﹥ ﹝︟︤ن  ︎︣وژه︋ 
ا︵﹑︻︀ت  (︋︣ای  ︫﹢د.   ︣︎  ٢٠٠٧ ︑︀︋︧︐︀ن  او︨︳   ︀︑
︋﹫︪︐︣، ︋﹥ ﹝︖﹙﹥ اچ . آر. دا︋﹙﹫﹢ د︨︀﹝︊︣ ٢٠٠۶، ص ٢٠ 

﹝︣ا︗︺﹥ ﹋﹠﹫︡). 
︡ه در ارو︎︀، ︨︀︠️   ︫︀ ︣ ﹇︣ارداد﹨︀ی ﹝﹧﹛ ا︻︴ ﹬︀︨
 ︀﹍﹞ ١٠٩٠ ️ ﹫﹁︣︷  ︋︩ ﹬︣︑︣وژه ︑﹙﹞︊﹥ ذ︠﹫︣ه ای در ا  ︎٣
︀ وا︑﹩ ﹁﹙︨︡﹩، ﹇︣ارداد  ︣وژه ٩٠ ﹝﹍ ︣ای︎   ︋.︫︡︀ وات ﹝﹩︋ 
د﹬︖﹫︐︀ل ﹎︀ور﹡︣﹨︀ی  و  ︑﹢ر︋﹫﹟   ︌ ﹝︎  ﹟﹫﹞︃︑  ﹏﹞︀︫

︑﹢︨︺﹥ ︎︣وژه ﹨︀ی ︋︣ق  - آ︋﹩ در ︗﹧︀ن ︋﹥ ︨︣︻️ در ︝︀ل ا﹁︤ا﹬︩ ا︨️ . در ︝︀ل ︝︀︲︣ ︋﹫︩ از ٩٠٠ ︎︣وژه آ︋﹩ 
در ︝︀ل ︨︀︠️ ، ︸︣﹁﹫️ ︑﹢﹜﹫︡ ︋︣ق را ٢٠٠ ﹨︤ار ﹝﹍︀وات ا﹁︤ا﹬︩ ︠﹢ا﹨︡ داد.
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projects), and Vishal Exports Overseas 
Ltd. (one project).

Other significant contract awards in-
clude an equipment supply contract award-
ed to Alstom to supply turbinegenerators 
for the 1,200-Mw Hohhot pumped-stor-
age and the 1,200-Mw Pushihe projects 
in China. And multiple contracts were 
awarded for equipment for the 615-Mw 
Nam Ngum 2 project in Laos. Mitsui & 
Co. and Toshiba Corp. will supply turbine-
generators and Alstom Projects India Ltd. 
will provide hydro-mechanical equipment.

More than 124 tender opportunities 
were announced in connection with more 
than 19,000 MW of  hydro in 14 Asian 
countries. India led the way with 74 tender 
announcements, principally for develop-
ment of  new projects. Pakistan followed 
with 22 tenders, also primarily for new de-
velopment. Additional countries in which 
multiple tender announcements were re-
ported are Afghanistan, Bhutan, China, 
Fiji, Laos, Nepal, Tajikistan, and Vietnam.

Throughout the region, country lead-
ers are seeking to reduce dependence on 
costly imported crude oil and to stave off  

climate change. And, they see additional 
hydropower development as one solution. 
In January 2007, leaders from 16 Asian 
nations pledged to develop alternative en-
ergy supplies, including hydropower.

Several initial steps toward develop-
ment of  this additional hydropower were 
taken in the past year. Some type of  ini-
tial development activity occurred with 26 
projects totaling nearly 52,000 Mw in eight 
countries.

Of  the projects in the «to watch» cat-
egory, the largest is 20,000-Mw Baleh in 
Malaysia. This project, which is currently 
in the planning stage, could be completed 
in Sarawak State on Borneo Island. Other 
projects to watch include nine proposed 
by the government of  Arunachal Pradesh 
State, with a combined capacity of  13,800 
Mw. Development agreements have been 
signed for all these projects, five with Na-
tional Hydroelectric Power Corp., two with 
NTPC Ltd., and two with North Eastern 
Electric Power Corp. Finally, Quang Nam 
Province in Vietnam is planning to invest 
US$125 million in five hydro projects.

Europe
In Europe over the past year, 27 contract 
awards in 13 countries were reported - 19 
for existing projects being refurbished 
and eight for new projects.

Not surprisingly, most of  the con-
tract awards were associated with re-
furbishment activity. Among the largest 
rehab projects for which contracts were 
awarded in Europe in the past year were 
the 1,269-Mw Cleuson-Dixence in Swit-
zerland and the 385.6N1W Zarnowiec 
pumped-storage project in Poland. At 
Cleuson-Dixence, VA Tech Hydro re-
ceived a contract to provide three pump 
impellers for Arolla, one of  five pumping 
stations associated with the project. And 
at Zarnowiec, CKD Blansko Strojirny of  
Czechoslovakia was awarded a contract to 
provide new runners for two of  the four 
units at the project.

Countries in which two or more con-
tracts were awarded for refurbishment-
related work include: Austria, Finland, 
Germany, Italy, the Netherlands, Spain, 
Sweden, and the United Kingdom. The 
most common type of  refurbishment-
related contract award was for supply of  
turbine-generator equipment.

With regard to contract awards for 
new capacity, eight awards were reported 
for 1,900 MW. Included in this group 
were contracts for Landsvirkjuns 690-Mw 
Karahnjukar project in Iceland. The con-
tracts include construction supervision 
for two diversion dams, gate equipment 
for one diversion dam, construction of  
the diversion dams and canals, and con-
struction of  access roads and trenches. 
Construction of  the project was about 75 
percent complete by the end of  October 
2006, and the reservoir is expected to be 
completely filled by mid-summer 2007. 
(For more information, see HRW, De-
cember 2006, page 20.)

Other notable contract awards in 
Europe were associated with construc-
tion of  three pumped-storage projects in 
Austria totaling 1,090 MW. For the 70MW 
Feldtiee project, contracts included supply 
of  a pump-turbine and digital governor 

Worldwide, hydropower development is occurring at a rapid pace. 
More than 900 hydro projects currently under development will add 
200,000 Mw of electrical generation capacity. (Photo courtesy Voith 
Siemens Hydro Power Generation)
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 ﹝﹩ ︋︀︫︡ ﹋﹥ ︑﹢︨︳ و. ت . ج ا﹡︖︀م ﹝﹩ ︫﹢د و ﹡﹫︤ 
 ︳︨﹢︑  ︡﹛﹢﹞ و  ﹁︀ز   ﹤︨ ﹨﹞︤﹝︀ن  ژ﹡︣ا︑﹢ر  ﹝﹢︑﹢ر   ﹈﹬
︠﹢ا﹨︡   ﹟﹫﹞︃︑  ︩﹬︣︑ا ﹨﹬︀︡ور  آ﹜︧︐﹢م   ️﹋︫︣
 ٣  ﹟﹫﹞︃︑ ﹇︣ارداد  س  ت.   . و   ،﹟﹬ا  ︣︋ ︻﹑وه   .︫︡
وا︑﹩   ︀﹍﹞  ۵۴٠ ︎︣وژه  (ا﹜﹆︀ء) ︋︣ای   ﹈﹬︣︜︑  ﹜︐︧﹫︨
 ۴٨٠ ︎︣وژه  در  ﹡﹞﹢د.   ️﹁︀﹬در را   ٢ ﹋﹢﹜︧︍﹢رك 
﹧︚︀ر  پ.   . ج  آ.  و.   ️﹋︫︣  ،٢ ﹜﹫﹞︊︣گ  وا︑﹩   ︀﹍﹞
 ،﹌﹠﹫︖﹫﹯﹢︨  ،︀﹧﹠﹫︋ر﹢︑  ︌﹝︎  ﹟﹫﹞︃︑ ︋︣ای  ﹇︣ارداد 

﹡﹞﹢د.   ️﹁︀﹬در ﹁﹢﹐دی   ﹤﹛﹢﹛ و  ︑︣ا﹡︧﹀﹢ر﹝︀︑﹢ر 
﹝﹠︀﹇︭﹥ ﹨︀ی ︑﹬︃﹫︡ ︫︡ه در ارو︎︀ در ﹬﹊︧︀ل 
وات   ︀﹍﹞  ٢٧٠٠٠  ️﹁︣︸  ﹤︋ ︻︡د   ٣٩  ً︀ ︺﹝︗  ﹤︐︫︢﹎
﹝﹠︀﹇︭︀ت   ﹟﹬ا در︮︡   ۶٠ از   ︩﹫︋  .︡﹠︫︀︋  ﹩﹞
﹝︣︋﹢ط ︋﹥ ︎︣وژه ﹨︀ی ﹡﹢︨︀زی ﹝﹩ ︋︀︫﹠︡. ا﹬﹟ ﹋︀ر 
 ﹟﹬او﹋︣ا  ﹤﹋  ︫︡ ا﹡︖︀م   ﹩﹬︀︎ارو ﹋︪﹢ر﹨︀ی   ﹟﹫︋ در 
در  ︋﹢د﹡︡.   ️﹋︣︝  ﹟﹬ا ︨︣د﹝︡اران  ︗︤ء  ︎︣︑﹆︀ل  و 
او﹋︣ا﹬﹟، ︫︣﹋️ او. ︗﹩.اس. ︨﹩  ﹝﹠︀﹇︭﹥ ای را 
وات   ︀﹍﹞  ٣۴٠٠  ️﹫﹁︣︸  ︀︋ ︎︣وژه   ۶ ︋︀ز︨︀زی  ︋︣ای 
وا︑﹩   ︀﹍﹞  ۶۶١  ﹏﹞︀︫  ︀﹨ ︎︣وژه   ﹟﹬ا ﹡﹞﹢د.  ا︻﹑م 
وا︑﹩   ︀﹍﹞  ٣۵١ ،︣︐︧﹫﹡ وا︑﹩   ︀﹍﹞  ١٠۵٠  ،٢ ﹡﹫︍︣و 
وا︑﹩   ︀﹍﹞  ۶٨۶ ،︿﹫﹡︀﹋ وا︑﹩   ︀﹍﹞  ۴۴۴  ،︀﹋﹢﹧﹊﹡︀﹋
 ︀﹍﹞  ٢٢۵ ای  ذ︠﹫︣ه   ﹤︊﹝﹚︑ ︎︣وژه  و  ﹋︣﹝﹠︙﹢ك، 
 ﹟﹬ا ﹡﹫︀ز  ﹝﹢رد  ︑︖﹧﹫︤ات   .︡﹠︫︀︋  ﹩﹞  ︿﹫﹋ وا︑﹩ 
 ﹈﹬︣︜︑ ︨﹫︧︐﹞﹧︀ی  و  ﹎︀ور﹡︣﹨︀   ﹏﹞︀︫  ︀﹨ ︎︣وژه 

 .︫︡︀︋  ﹩﹞ (ا﹜﹆︀ء) 
در  پ  د.  ای.  ︎︣︑﹆︀ل، ︫︣﹋️  در   ﹟﹫﹠︙﹝﹨
︗︧︐︖﹢ی ︫︣﹋︐﹬︀﹧﹩ ︋︣ا ی ا﹡︖︀م ︋︀ز︨︀زی ︎︣وژه 
 ﹤︋ ﹝︣︋﹢ط  ﹋︀ر   ﹤﹋  ︫︡︀︋  ﹩﹞  ﹩︑﹢﹍﹫︎ وا︑﹩   ︀﹍﹞  ٢٣١
 ︡﹛﹢﹞ ︑︖﹧﹫︤ات  و   ﹩﹡︀﹝︐︠︀︨ ﹋︀ر﹨︀ی   ﹏﹞︀︫ آن 

 .︫︡︀︋  ﹩﹞
︗﹬︡︡ی  ﹡﹢︨︀زی، ︋︀زار  ﹁︺︀﹜﹫︐﹧︀ی   ︣︋ ︻﹑وه 
را ︋︣ای ︑﹢︨︺﹥ ارا﹯﹥ ﹡﹞﹢د ﹋﹥ ا﹬﹟ ﹋︀ر ︋︀ ︋﹥ ﹝﹠︀﹇︭﹥ 
 ︀﹍﹞ ٩٧٠٠ ️﹫﹁︣︷︋ ً︀ ︺﹝︗ ︡﹬︡︗ ︢ا︫︐﹟ ١۵ ︎︣وژه﹎
وات ا﹡︖︀م ︫︡. ︋︤ر﹎︐﹬︣﹟ ︎︣وژه درا﹬﹟ ︋﹫﹟، ︎︣وژه 
٨۵٠٠ ﹝﹍︀ وا︑﹩ ی.ی رو︨﹫﹥ ا︨️ ﹋﹥ ︝︡ود ١٢ ︑︀ 
 ︡﹬︡︗ ︎︣وژه  ا︨️.  ︫︡ه  ︋︣آورده  د﹐ر  ﹝﹫﹙﹫︀رد   ١۴
د﹬﹍︣، ︎︣وژه ۶٠٠ ﹝﹍︀ وا︑﹩ ن . د. د ︑﹙﹞︊﹥ ذ︠﹫︣ه 
آ.  ︎︣وژه   ﹟﹬ا ﹝︐﹢﹜﹫︀ن   .︫︡︀︋  ﹩﹞  ︦﹫﹯﹢︨ در  ای 
ت. ف. ای     (آ︑﹏)  و اس. ︋﹩. ︋﹩  در ︗︧︐︖﹢ی 
︑﹢ر︋﹫﹟   ︌﹝︎ ﹧︚︀ر   ﹏﹞︀︫  ︡﹛﹢﹞ ا︮﹙﹩  ︑︖﹧﹫︤ات 
ژ﹡︣ا︑﹢ر﹨︀ی  وا︑﹩،   ︀﹍﹞  ١۵٠  ︣﹫﹫︽︐﹞  ️︻︨︣

 ︡﹠︐︧﹨  ﹩︊﹡︀︗ ︨﹫︧︐﹞﹧︀ی  و  ﹨﹞︤﹝︀ن 

 ︣﹬︀︨  ،︫︡ ذ﹋︣   ﹤﹋  ﹩﹬︀﹨ر﹢︪﹋  ︣︋ ︻﹑وه 
ز﹝﹫﹠﹥  در   ﹩﹝﹧﹞ ﹁︺︀﹜﹫︐﹧︀ی   ﹤﹋  ﹩﹬︀﹨ر﹢︪﹋
از:  ︻︊︀ر︑﹠︡  ا﹡︡  دا︫︐﹥   ︀﹨ ︎︣وژه  ﹎︢ا︫︐﹟   ﹤︭﹇︀﹠﹞

 .︡﹯﹢︨ و  آ﹜︊︀﹡﹩، رو︨﹫﹥ 
﹡﹫︣و﹎︀ه   ﹤︺︨﹢︑ ︋︣ای  ﹝﹢︗﹢د  ﹁︣︮︐﹧︀ی 
 ﹩﹞ د﹨﹠︡ه   ︡﹬﹢﹡ و   ︩︟︋ ا﹝﹫︡  آ﹬﹠︡ه  در  آ︋﹩  ﹨︀ی 
 ﹤﹞︀﹡︣︋  ﹈﹬ ︎﹫﹍﹫︣ی  ︝︀ل  در  ارو︎︀   ﹤﹬︀د︜︑ا  .︫︡︀︋
︎﹫︪﹠﹧︀دی ︋﹙﹠︡ ︎︣وازا﹡﹥ در ز﹝﹫﹠﹥ ا﹡︣ژی ﹝﹩ ︋︀︫︡ 
 ،٢٠٢٠ ︨︀ل   ︀︑ را  ای   ﹤﹡︀︟﹚﹎ ﹎︀ز  ︠︣وج  ︋︐﹢ا﹡︡   ︀︑
 ١٩٩٠ ︨︀ل   ﹤︋  ️︊︧﹡ در︮︡   ٢٠ ︋﹞﹫︤ان  ︝︡ا﹇﹏ 
 ،️︨︀﹫︨  ﹟﹬ا از   ﹩︪︟︋ ︋︺﹠﹢ان  د﹨︡.   ︩﹨︀﹋
 ︡︻︀﹆︐﹞ ︋︣ای  ︑﹑ش  در  ارو︎︀   ﹤﹬︀د︜︑ا ﹝︧﹢و﹐ن 
 ︩﹨︀﹋ ︋﹞﹠︷﹢ر   ﹩︐︺﹠︮ ﹋︪﹢ر﹨︀ی   ︣﹬︀︨ ﹋︣دن 
 ٢٠٢٠ ︨︀ل   ︀︑ ای   ﹤﹡︀︟﹚﹎ ﹎︀ز  ︠︣وج  در︮︡ی   ٣٠
︎﹫︪﹠﹧︀د   ️︨︀﹫︨  ﹟﹬ا ا︮﹙﹩  ﹁︪︀ر   .︡﹠︫︀︋  ﹩﹞
﹎︀ز، ذ︾︀ل  از  ︫︡ه   ︡﹫﹛﹢︑ ︋︣ق   ﹜﹧︨ ︫︡ه، ﹋︀﹨︩ 
︻﹢ض  در   ﹤﹋  ︫︡︀︋  ﹩﹞ ای   ﹤︐︧﹨ ا﹡︣ژی  و   ﹌﹠︨
︠﹢ا﹨﹫﹛   ﹩﹡︫︡ ︑︖︡ی  ا﹡︣ژی   ﹜﹧︨  ︩﹬ا﹁︤ا  ﹏﹞︀︫
 ﹐ً︀﹝︐︝ا ارو︎︀   ﹤﹬︀د︜︑ا  ﹩﹬ا︗︣ا ﹋﹞﹫︧﹫﹢ن  ︋﹢د. 
ا﹝﹊︀ن   ︀︑  ︡﹠﹋  ﹩﹞ ︎﹫︪﹠﹧︀د  را  آوری  ا﹜︤ام  ا﹨︡اف 
 ︀︑  ︣﹬︢︎  ︡﹬︡︖︑ ا﹡︣ژی   ︹︋︀﹠﹞ در︮︡ی   ٢٠  ︩﹬ا﹁︤ا
از  آن   ︿︭﹡ از   ︣︐﹝﹋  ﹤﹋ ﹎︣دد  ﹁︣ا﹨﹛   ٢٠٢٠ ︨︀ل 

︫﹢د.   ﹩﹞  ﹟﹫﹞︃︑  biofuel

 ،﹩﹬︀︎ر ارو﹢︪﹋ ﹟﹬︡﹠︚ آب و ︋︣ق در ️︺﹠︮
︎︣وژه  ا︗︣ای   ️﹧︗ در  ای   ﹤﹡︀︻︀︖︫ ﹧︐﹋︣︝︀ی 
﹨︀ی آ︋﹩ ︗﹬︡︡ ا﹡︖︀م داده ا﹡︡. ︋︣ای ﹝︓︀ل ︫︣﹋️ 
 ﹟﹬︣︐﹎︋︤ر از   ﹩﹊﹬  ﹤﹋ رو︨﹫﹥   ﹩﹋ ﹨﹬︀︡روا.︗﹩. 
 ﹩﹞ ︗﹧︀ن  در  آ︋﹩  ︋︣ق  ا﹡︣ژی  ﹋﹠﹠︡﹎︀ن   ︡﹫﹛﹢︑
 ﹤︭﹇︀﹠﹞  ﹈﹬  ﹤﹋ ا︨️  ﹋︣ده  ا︻﹑م  ا︠﹫︣اً   .︫︡︀︋
﹡﹫︣و﹎︀ه ﹨︀ی   ️︠︀︨ د﹐ری  را ︋︣ای  ﹝﹫﹙﹫︀رد   ︡﹠︚
 .︡﹬︀﹝﹡ ﹩﹞ ﹤﹯ر، ارا﹢︪﹋ ﹟﹬ا ﹩﹇︫︣ ︩︟︋ در ︡﹬︡︗
٨۵٠٠ ﹝﹍︀ وا︑﹩ ی.ی  ا﹬﹟ ﹡﹫︣و﹎︀﹨﹧︀ ︫︀﹝﹏ ︎︣وژه 
 ً︀ ︺﹝︗  ﹤﹋ ا︨️  (ن.ب)  و  (ن.ز)  ︎︣وژه  ︋︺﹑وه   ،

۶٠٠ ﹝﹍︀ وات ︸︣﹁﹫️ دار﹡︡. 
 ﹩︨. اس   ﹩︗  ️﹋︫︣ رو︨﹫﹥،  در   ﹟﹫﹠︙﹝﹨
ا︻﹑م  را  ︎︣وژه   ﹟﹬︡﹠︚  ﹤︺︨﹢︑  ﹤﹞︀﹡︣︋ دا︾︧︐︀ن 
آ﹎﹢ا﹜﹩، ٢٠٠  وا︑﹩   ︀﹍﹞  ٢٠٠ از:  ︻︊︀ر︑﹠︡   ﹤﹋ ﹋︣د 

١٠٠ ﹝﹍︀ وا︑﹩ ﹎﹢︑︧︀︑﹩.   ،٢ ﹝﹍︀ وا︑﹩ آ︠︐﹩ 
﹨﹞︙﹠﹫﹟ ︟︋︩ ا﹡︣ژی ﹡︣وژ و ﹎︣وه آ﹜﹢﹝﹫﹠﹫﹛ 
 ️︠︀︨ ا﹝﹊︀ن  ا︨️  در︮︡د  ﹨﹬︀︡رو   ﹈︨︣﹡)
︨︀ل  در   ﹟︑  ٣٠٠٠٠٠  ︡﹫﹛﹢︑  ︀︋ آ﹜﹢﹝﹫﹠﹫﹛   ︹﹝︐︖﹞

 ️﹫﹁︣︸ وات   ︀﹍﹞  ۵٠٠  ﹤︋ ﹡﹫︀ز   ﹤﹋  ︡﹬︀﹝﹡ ︋︣ر︨﹩  را 
دا︫️.  ︠﹢ا﹨︡   ︡﹬︡︗

 ︀﹧﹡آ ا︗︣ای  ا︝︐﹞︀ل   ﹤﹋  ﹩﹬︀﹨ ︎︣وژه   ﹤﹫﹆︋
 ﹟﹬﹢﹎︣زو﹨  ﹩﹠︨﹢︋ در  ︎︣وژه   ۶  ﹏﹞︀︫ دارد  و︗﹢د 
 ،︀﹧﹡آ ا︗︣ای  ﹝﹢ا﹁﹆︐﹠︀﹝﹥  و  ا﹝︐﹫︀ز   ﹤﹋  ︫︡︀︋  ﹩﹞

ا︨️.  ︫︡ه   ﹤︐﹁︣﹎
 ﹩︋﹢﹠︗ آ﹝﹬︣﹊︀ی 

آ﹝﹬︣﹊︀ی  در  ﹇︣ارداد   ٢۶  ً︀ ︺﹝︗  ﹤︐︫︢﹎ ︨︀ل  در 
 ︀﹨ ︎︣وژه   ﹟﹬ا  ️﹫﹁︣︸  ︹﹝︗  ﹤﹋ ︫︡ه  ا︻︴︀   ﹟﹫︑﹐
︀ً ﹬﹊﹩ از ︎︣وژه ﹨︀ ﹝︣︋﹢ط  ︊﹬︣﹆︑ .۶٠٠٠ ﹝﹍︀ وات ︋﹢د
 ﹤﹋  ﹩﹬︀﹨ر﹢︪﹋  .︫︡︀︋  ﹩﹞ ﹡﹫︣و﹎︀ه   ︡﹬︡︗ ا︗︣ای   ﹤︋
و   ﹏﹬︋︣ز دا︫︐﹠︡  ز﹝﹫﹠﹥   ﹟﹬ا در  را   ️﹬︀︺﹁  ﹟﹬︣︐︪﹫︋
︫﹫﹙﹩ ﹝﹩ ︋︀︫﹠︡. ﹇︣ارداد﹨﹬︀﹩ ﹋﹥ در ا﹬﹟ ﹋︪﹢ر﹨︀ 
ا︻︴︀ ︫︡ ︋︴﹢ر ﹝︓︀ل ︻︊︀ر︑﹠︡ از: ︑︖﹧﹫︤ات ︑﹢ر︋﹫﹟ 
 ︀﹍﹞  ٢۶  ،﹤︐﹡︀﹁︀﹠︋ وا︑﹩   ︀﹍﹞  ١٩ ︎︣وژه  ︋︣ای  ژ﹡︣ا︑﹢ر 
وا︑﹩   ︀﹊﹞  ٢۵ ︗︀را﹋︀،  وا︑﹩   ︀﹍﹞  ٢٨  ،︀﹧﹝﹬دا وا︑﹩ 
 .﹏﹬در ︋︣ز ﹢﹯︀﹝﹫︨ ﹢﹯︀︨ ﹩︑وا ︀﹍﹞ ︨︣ات، ٣٠ ﹤︐﹡﹢﹞
ا︗︐﹞︀︻﹩  ﹝︴︀﹜︺︀ت  ︋︣ای  ای  ﹝︪︀وره  ﹇︣ارداد﹨︀ی 
 ️︧﹬ز  ︳﹫︜﹞  ️﹬︣﹬︡﹞ ︋︣ای  و   ﹩︴﹫︜﹞  ️︧﹬ز و 
︎︣وژ﹨﹧︀ی ︋︀﹋١︣، ︋︀﹋٢︣، ︎︀︨﹊﹢٢︀﹯ در ﹋︪﹢ر ︫﹫﹙﹩ 

و ︎﹠︕ ︎︣وژه ﹋﹢︚﹈ در ﹋︪﹢ر ︋︣ز﹬﹏ ا︻︴︀ ︫︡. 
 ︀︋ ای   ﹤﹆︴﹠﹞ ﹨﹞︙﹠︀ن   ﹟﹫︑﹐ آ﹝﹬︣﹊︀ی 
﹡﹫︣و﹎︀ه   ﹤︺︨﹢︑ و   ️︠︀︨ ︋︣ای   ︀﹧︐︮︣﹁  ﹟﹬︣︐︪﹫︋
 ۵۴  ،﹤︐︫︢﹎ ︨︀ل  در   .︫︡︀︋  ﹩﹞  ﹈︚﹢﹋ آ︋﹩  ﹨︀ی 
٨٨٠٠ ﹝﹍︀ وات  ︀ً دارای  ﹝﹠︀﹇︭﹥ ا︻﹑م ︫︡ ﹋﹥ ︗﹞︺
١۶ ﹋︪﹢ر ﹇︣ار دار﹡︡. ︋︣︠﹩ از  ︸︣﹁﹫️ ︋﹢د﹡︡ و در 
ا﹬﹟ ﹋︪﹢ر﹨︀ ︑︺︡اد ﹇︀︋﹏ ︑﹢︗﹧﹩ ﹁︺︀﹜﹫️ ﹝︣︋﹢ط ︋﹥ 

از:  ︻︊︀ر︑﹠︡   ﹤﹋ دار﹡︡   ﹤︭﹇︀﹠﹞
 ۵ ︋︣ای   ﹤︺︨﹢︑ ﹨︀ی   ﹤︭﹇︀﹠﹞  ،﹏﹬︋︣ز در   •

٨٢۶ ﹝﹍︀ وات.   ️﹫﹁︣︸ ︹﹝︗ ︀︋ ︡﹬︡︗ ︎︣وژه
ا﹝﹊︀م   ﹤︺﹛︀︴﹞ ︋︣ای   ﹩︑︀︭﹇︀﹠﹞ ،﹩﹚﹫︫ در   •

از   ︩﹫︎  ﹩︨︡﹠﹧﹞ ﹋︀ر﹨︀ی  و  ﹨﹫︡رو﹜﹢ژی   ،﹩︖﹠︨
﹧︚︀ر   ﹩︴﹫︜﹞  ️︧﹬ز  ﹩︋︀﹬ارز  ︤﹫﹡ و  ︎︣وژه  ︫︣وع 
وات،   ︀﹍﹞  ٢۴٣٠  ️﹫﹁︣︸ ﹝︖﹞﹢ع   ︀︋  ︡﹬︡︗ ︎︣وژه 

ا︻﹑م ︫︡. 
 ﹤︐︧︋  ﹈﹬ ︋︣ای   ﹩︑︀︭﹇︀﹠﹞  ،﹤﹯﹢﹎︀را﹊﹫﹡ در   •

 ١۵٠  ️﹫﹁︣︷︋  ً︀ ︺﹝︗  ﹈︚﹢﹋ ︎︣وژه   ١٢  ﹏﹞︀︫
 ٢۶  ،︀﹎︀﹠﹬ر﹐ وا︑﹩   ︀﹍﹞  ١٧ ︎︣وژه  ︋︺﹑وه  ﹝﹍︀وات، 
 ︀﹡︣﹫︨ وا︑﹩   ︀﹍﹞  ٣٢/۵ و   ،︤﹛﹢︍﹛︀﹋ ﹜﹢س  وا︑﹩   ︀﹍﹞

ا︻﹑م ︫︡. 
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by VA Tech Hydro GmbH and supply 
of  a three-phase synchronous motor-
generator and exciter by Alstom Hydro 
Austria GmbH. In addition, VA Tech 
SAT GmbH & Co. received a contract 
to supply three static excitation systems 
for the 540-Mw Kopswerk 2 project. For 
the 480-Mw Limberg 2 project, Verbund 
Austrian Hydro Power awarded four 
contracts for supply of  pump-turbines, 
switchgear, transformers, and steel pipe.

Confirmed tender opportunities in 
Europe over the past year total 39 in-
volving nearly 27,000 MW of  capacity. 
More than 60 percent of  these tenders 
involved project refurbishment. This 
work occurred throughout Europe, with 
Ukraine and Portugal leading the way. In 
the Ukraine, OJSC UkrHydroEnergy is-
sued a call for tenders to rehabilitate six 
projects with a total capacity of  more 
than 3,400 Mw. These projects include 
66l-ivlW Dnipro 2, 1,050-Mw Dnister, 
351-Mw Kakhovka, 444-Mw Kaniv, 686-
Mw Kremenchuk, and 225-MW Kyiv 
pumpedstorage. Equipment sought for 
these projects includes governors and 
excitation systems.

And, in Portugal, Energias de Por-
tugal S.A. is seeking companies to per-
form rehab work for its 231-Mw Picote 
project, including civil work and generat-
ing equipment.

In addition to refurbishment activ-
ity, Europe exhibited a market for new 
development, with 15 confirmed tenders 
for new projects totaling approximate-
ly 9,700 Mw. The largest of  these new 
projects is 8,500-Mw YuzhnoYakutsk in 
Russia, with an estimated cost of  US$12 
billion to US$14 billion. Another new 
project being developed is the 600-Mw 
Nant de Drance pumped-storage facility 
in Switzerland. Developers Aare-Tessin 
AG fur Elektrizitat (Atel) and SBB are 
seeking the main generating equipment, 
including four 150-Mw variable-speed 
pump-turbines, asynchronous genera-
tors, and auxiliary systems.

Countries with significant tender 
activity over the past year __ in addition 
to those already mentioned __ include 
Albania, Russia, and Sweden.

Looking to the future, the opportu-
nities for additional hydro development 
are promising. The European Union 
(EU) is pursuing an ambitious energy 
proposal to cut greenhouse gas emis-
sions by at least 20 percent (from 1990 
levels) by 2020. As part of  this proposed 
Energy Policy for Europe, EU officials 
also will challenge industrial nations 
around the world to adopt a collective 
cut of  30 percent by 2020. One thrust 
of  this proposed policy is to reduce the 
proportion of  electricity generated from 
gas, coal, and nuclear power and increase 
the share of  renewable energy. The ex-
ecutive commission of  the EU is likely 
to propose a binding target of  meeting 
20 percent of  EU energy needs from re-
newable sources by 2020, with no more 
than half  from biofuels.

Several European utilities have made 
bold moves toward moving forward with 
new hydro development. For example, 
Russias HydroOGK, one of  the worlds 
largest producers of  hydropower, recent-
ly announced plans for a multi-billion-
dollar tender to build new hydropower 
plants in Russias Far East. The plants are 
8,500-Mw YuzhnoYakutsk, as well as the 
NizhnyeZeyskaya and Nizhnye-Burey-
skaya stations, which have a combined 
capacity of  600 Mw.

Meanwhile, also in Russia, JSC Re-
gional Power Generation Co. of  Dag-
estan announced a development program 
for several hydro projects, including 200-
Mw Agvali, 200-Mw Akhti 2, and 100-
MW Gotsati.

And, Norwegian energy and alu-
minum group Norsk Hydro said it will 
study building an aluminum plant in 
Greenland to take advantage of  that 
countrys hydropower capabilities. Norsk 
Hydro intends to assess the feasibility of  
building a 300,000 tons per year primary 

aluminum plant that would require 500 
Mw of  new capacity.

Other potential projects to watch 
include six projects in Bosnia/Herze-
govina, for which development conces-
sions have been awarded.

Latin America

Reported contracts awarded over the 
past year in Latin America totaled 26, 
involving more than 6,000 Mw. All but 
one of  these awards was for new devel-
opment. Countries in which the most 
activity occurred were Brazil and Chile. 
Examples of  contracts awarded in these 
countries include turbine-generator 
equipment for the new 19-Mw Bona-
fante, 26-Mw Da Ilha, 28-Mw Jararaca, 
25-Mw Monte Serrat, 30-Mw Santa Fe 
1, 27-Mw Sao Pedro, and 27-Mw Sao Si-
mao projects in Brazil. Consulting con-
tracts awarded for environmental and 
social studies and for environmental 
management were for the Baker 1, Bak-
er 2, Pascua 1, and Pascua 2 projects in 
Chile and five small projects in Brazil.

Latin America remains a region 
with strong opportunities for new hy-
dro development and construction. In 
the past year, 54 tender opportunities 
were announced involving 8,800 MW 
of  capacity in 16 countries. Several of  
these countries had a significant amount 
of  tender activity:

• In Brazil, development tenders 
were issued for five new projects with 
total capacity of  826 MW;

• In Chile, developers announced 
tenders for studies of  feasibility, hy-
drology, pre-project engineering, and 
environmental assessment for four new 
projects with total capacity of  2,430 
MW; and

• In Nicaragua, development ten-
ders were announced for a package of  
12 small projects with total capacity of  
150 MW, as well as for the 17-Mw Lar-
reynaga, 26-Mw Los Calpules, and 32.5-
Mw Sirena projects;
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ا﹡︐︷︀ر ﹝﹩ رود ﹁︺︀﹜﹫️ ﹝︣︋﹢ط ︋﹥ ︑﹢︨︺﹥ ︎︣وژه 
﹨︀ی ︋︣ق آ︋﹩ ﹨﹞︙﹠︀ن ︋︀ ﹇︡رت در آ﹝﹬︣﹊︀ی ︗﹠﹢︋﹩ 
ادا﹝﹥ ﹬︀︋︡ ﹋﹥ ا︗︣ای ١۴٢ ︎︣وژه ︋︀ ︸︣﹁﹫️ ١۵٠٠٠٠ 
 ﹟﹬﹝﹍︀ وات د﹜﹫﹙﹩ ︋︣ای ﹨﹞﹫﹟ ﹝﹢︲﹢ع ﹝﹩ ︋︀︫︡. ا
﹋︪﹢ر   ٨ در   ︡﹠︫︀︋  ﹩﹞ آ﹬﹠︡ه   ﹤︋ ﹝︣︋﹢ط   ﹤﹋  ︀﹨ ︎︣وژه 
﹇︣ار دار﹡︡. ا﹬﹟ ﹋︪﹢ر ﹨︀ ︫︀﹝﹏ ﹎﹢ا︑﹞︀﹐ ﹝﹩ ︋︀︫︡ ﹋﹥ 
 ︀﹍﹞  ٢٠٠٠  ️﹫﹁︣︸  ︀︋ ︎︣وژه   ٨٠  ﹤︋ ﹝︣︋﹢ط  ﹝︴︀﹜︺︀ت 
︋︣ای   ︤﹫﹡ ︎︣وژه   ٣۵  ︤﹫﹡ و   ︫︡︀︋  ﹩﹞ ︗﹬︣︀ن  در  وات 

ا︗︣ای در ﹋︪﹢ر ︫﹫﹙﹩ ︎﹫︪﹠﹧︀د ︫︡ه ا︨️. 
ر︫︡   ﹤﹋ ا︨️  د﹬﹍︣ی  ﹋︪﹢ر   ﹏﹬︋︣ز  ﹟﹫﹠︙﹝﹨
︺﹠﹢ان  ﹢ا﹨︡ دا︫️.︋  ﹬︨︣︺﹩ در ز﹝﹫﹠﹥ ﹡﹫︣و﹎︀ه آ︋﹩︠ 
 ️﹀﹨ در   ﹩﹞﹢﹝︻ ︗﹙︧︀ت   ﹤︐︫︢﹎ ︨︀ل  در  ﹝︓︀ل، 
 ︀﹍﹞  ٢٧٠٠ ︎︣وژه   ﹩﹛︀﹝︐︝ا ︑︃︔﹫︣ات  در︋︀︵﹥  ا﹡︖﹞﹟ 
 ﹩︴﹫︜﹞  ️︧﹬ز و  ا︗︐﹞︀︻﹩   ︳﹬︫︣ا  ︣︋ ﹎︀را︋﹩  وا︑﹩ 
 ،﹏﹬︋︣ق ︋︣ز ️︺﹠︮ ﹩﹛﹢︐﹞ ،﹟﹬︤ار ︫︡. ︻﹑وه ︋︣ ا﹎︣︋
 ︩︫ ﹏﹞︀︫ ﹤︐︧︋ ﹈﹬ ﹩︖﹠︨ آ﹡﹫﹏، ﹝︴︀﹜︺︀ت ا﹝﹊︀ن
︀ً ︋︷︣﹁﹫️ ٣۶٩٧ ﹝﹍︀ وات را  ︎︣وژه ︑﹙︦ ︎﹫︣س ︗﹞︺

︑﹬︃﹫︡ ﹡﹞﹢د. 
 ﹤﹞︀﹡︣︋ ﹏﹬ر ︋︣ز﹢﹧﹝︗ ︦﹫﹯٢٠٠٧، ر ﹤﹬﹢﹡در ژا
︨︣︻️ دادن ︋﹥ ر︫︡ ا﹇︐︭︀دی ﹋︪﹢ر آ︫﹊︀ر ︨︀︠️ 
در  د﹐ری  ﹝﹫﹙﹫︀رد   ٢٣٧ ﹎︢اری   ﹤﹬︀﹞︨︣  ﹏﹞︀︫  ﹤﹋
ا︨️   ︀﹨ ﹡﹫︣و﹎︀ه   ﹤﹚﹝︗ از   ،﹩﹬︀﹠︋  ︣﹬ز ﹨︀ی  ︎︣وژه 
 ﹟﹬ا ا︨️.  ︫︡ه  ﹝﹢ا︗﹥   ︣﹫︠︃︑  ︀︋ ز﹬︀دی  ﹝︡ت   ﹤﹋
 ٣١/٨  ﹟﹫﹞︃︑ ︑﹆︀︲︀ی  ﹝︣﹋︤ی  دو﹜️  از  ︎﹫︪﹠﹧︀د، 
 ﹩﹞ را  ︨︀ل  ︵﹢ل ۴  در  ﹎︢اری   ﹤﹬︀﹞︨︣ د﹐ر  ﹝﹫﹙﹫︀رد 
دو﹜︐﹩  ︫︣﹋︐﹧︀ی  از  د﹐ر  ﹝﹫﹙﹫﹢ن   ٢٠۴/٧  ﹤﹋  ︡﹬︀﹝﹡
ا﹝﹫︡اوار  دو﹜️   ﹤﹋  ︫︡ ︠﹢ا﹨︡   ﹟﹫﹞︃︑  ﹩︮﹢︭︠ و 
︀ ﹋︀﹨︩ ﹝︀﹜﹫︀ت، در ا﹬﹟ ز﹝﹫﹠﹥ ︗﹙︉ ﹝︪︀ر﹋️  ا︨️︋ 

 .︡﹬︀﹝﹡
دا︠﹏   ﹤︺︨﹢︑  ﹈﹡︀︋ ﹝︣﹋︤ی،  آ﹝﹬︣﹊︀ی  در 
 ﹤︋  ﹅﹬﹢︪︑ را  ﹋︪﹢ر﹨︀   (﹩︋ دی.  ای.  (آی.   ︀﹊﹬︣﹞آ
ا︗︣ای ︎︣وژه ﹨︀ی ︋︤رگ ز﹬︀﹠︋ ︣﹬﹩، از ︗﹞﹙﹥ ﹡﹫︣و﹎︀ه 
آ︋﹩، ﹝﹩ ﹡﹞﹬︣︵ ﹟﹬︡︋ ︀︑ ︡﹬︀﹅ ︋︀︻︒ ا﹬︖︀د ︑︽﹫﹫︣ات 
 ﹤﹋ آ︋﹩  ︋︣ق  ﹨︀ی  ︎︣وژه  ︫﹢د.   ﹤﹆︴﹠﹞ در  ا︗︐﹞︀︻﹩ 
ا﹡︣ژی   ﹩﹚﹞ ﹨︀ی  ︎︣وژه  ︋︺﹠﹢ان   ﹩︋  . .دی  ای  آی. 
در  ︚︀︎︀رل  ال  وا︑﹩   ︀﹍﹞  ۶٧  ﹏﹞︀︫ ﹡﹞﹢د   ﹩﹬︀︨︀﹠︫
 ،﹤﹯﹢﹎در﹡﹫﹊︀را ﹋︍︀﹐ر  وا︑﹩   ︀﹍﹞  ١٧٠٠ ا﹜︧︀﹜﹢ادور، 
در﹨﹠︡وراس   ﹜︐﹫︨  ﹈﹬ و   ،︀﹊﹬︀ر︐︨︀﹋ در  دی  ای. 
 ،﹢﹬﹢︑︀﹊﹫︗ وا︑﹩   ︀﹍﹞ ︑︀︋﹙﹢ن، ١٧٢  ال  وا︑﹩   ︀﹍﹞  ٢٠)
١٠٠ ﹝﹍︀وا︑﹩ پ) ، ۵٨ ﹝﹍︀وا︑﹩ آ. د. ر)   ﹝﹩ ︋︀︫︡. 
آی . ای. دی. ︋﹩ ﹇︭︡ دارد ١٢ ﹝﹫﹙﹫︀رد د﹐ر ﹝﹠︀︋︹ 
 ︣﹬ز ﹨︀ی  ︎︣وژه  ︋︣ای  آ﹬﹠︡ه  ︨︀ل   ۵ ︵﹢ل  در   ﹩﹛︀﹞

 ،︉﹬︀را﹋ در﹬︀ی  ︝﹢زه  و   ﹩︋﹢﹠︗ ا﹝﹬︣﹊︀ی  در   ﹩﹬︀﹠︋
 .︡﹬︀﹝﹡ ﹟﹫﹞︃︑

آ﹝﹬︣﹊︀ی ︫﹞︀﹜﹩ 

︋︣ای  ﹇︣اردادد  ا︻︴︀ی  ﹝﹢رد   ۴۴  ،﹤︐︫︢﹎ ︨︀ل  در 
︣وژه ﹨︀ی ﹝﹢︗﹢د (﹡﹢︨︀زی)  ︎︣وژه ﹨︀ی ︗﹬︡︡ و ﹡﹫︤︎ 
 ﹟﹬و ﹋︀﹡︀دا، ﹎︤ارش ︫︡. از ا ︀﹊﹬︣﹞︡ه آ︜︐﹞ ️﹛︀﹬در ا
در  ﹡﹢︨︀زی  ﹨︀ی  ︎︣وژه   ﹤︋ ﹝︣︋﹢ط  در︮︡   ۶۴ ﹝﹢ارد، 
 ﹤︋ ﹝︣︋﹢ط  ︋︺︡ی  ر︑︊﹥  ا︨️.  ︋﹢ده  ﹝︐︜︡ه  ا﹬︀﹐ت 
︑﹢︨︺﹥ ︎︣وژه ﹨︀ی ︗﹬︡︡ در ﹋︀﹡︀دا ︋﹢د ﹋﹥ ٢۴ در︮︡ 

را ︋﹥ ︠﹢د ا︠︐︭︀ص داد. 
︡ه در آ﹝﹬︣﹊︀ی  ﹝︺﹞﹢﹜︐﹬︣﹟ ﹡﹢ع ﹇︣ارداد ا︻︴︀︫ 
﹨︀ی  ر﹜﹥  (﹎︀ور﹡︣﹨︀،  ︑︖﹧﹫︤ات   ﹤︋ ﹝︣︋﹢ط   ﹩﹛︀﹝︫
و﹡﹫︤  ﹡﹢︨︀زی؛  ︋︣ا   (﹩﹛︣︐﹠﹋ ﹧︪︟︋︀ی  و   ،﹩︐︸︀﹀︝
︑﹢ده   ️﹋︣︝  ،﹩︴﹫︜﹞  ️︧﹬ز  ﹩︋︀﹬ارز) ﹝︴︀﹜︺︀ت 
 ︡﹬︡︗ ﹨︀ی  ︎︣وژه  ︋︣ای  ر︨﹢︋﹍︢اری)   ،﹩︟﹬ ﹨︀ی 

︋﹢ده ا︨️. 
﹬︣︐﹝﹧﹞﹟ ا﹬﹟ ﹇︣اداد﹨︀ ︫︀﹝﹏ ا︻︴︀ی ﹇︣ارداد 
در  ژ﹡︣ا︑﹢ر  ﹧︚︀ر  ار︑﹆︀ء  ︋︣ای  ︎︀ور  آ﹜︧︐﹢م   ️﹋︫︣  ﹤︋
گ.ر.د.آ   ﹤︋  ﹅﹚︺︐﹞  ﹤﹋ را︋︣ت  وا︑﹩   ︀﹍﹞  ١٠٨ ︎︣وژه 
︋﹢د ﹋﹥ ا﹬﹟ ︨︡ و ﹡﹫︣و﹎︀ه ︋︣ روی رود︠︀﹡﹥ ﹎︣ا﹡︡ر﹬﹢ر 
در او ﹋﹑﹨﹞︀ ﹇︣ار دارد. ا﹡︐︷︀ر ﹝﹩ رود ﹋﹥ ا﹬﹟ ﹇︣اداد 
٧٢ ﹝﹫﹙﹫﹢ن د﹐ری ︋︀︻︒ ا﹁︤ا﹬︩ ١۵ در︮︡ی ﹝﹫︤ان 
︠︣و︗﹩ و ﹬︀︎﹫﹟ آوردن ﹨﹬︤﹠﹥ ﹨︀ی ﹡﹍﹧︡اری ︫﹢د. 
﹡﹞﹢دن   ﹏﹫﹝﹊︑  ﹤︋ ﹝︣︋﹢ط   ︣﹍﹬د  ﹜﹧﹞ ﹇︣ارداد 
︋︣ر︨﹫﹧︀ی   ،️﹬︀︨ ﹝︴︀﹜︺︀ت   ،﹩︨︡﹠﹧﹞ ﹝︴︀﹜︺︀ت 
 ﹤﹠﹬︤﹨ ︋︣آورد  و  ز﹝︀﹡︊﹠︡ی   ﹤﹞︀﹡︣︋ ︿﹊﹫﹠﹊︑﹢﹯ژ
در   (︡﹡﹢︎︡﹠﹚︧﹬ا) وا︑﹩   ︀﹍﹞  ٣۶ ︎︣وژه  ︋︣ای   ﹤﹬︀﹞︨︣
︎︣وژه   ﹟﹬ا  .︫︡︀︋  ﹩﹞ ﹋︀﹡︀دا  ﹋︪﹢ر  (﹡﹫﹢﹁︀و﹡︡﹜﹠︡) 
 ﹩﹞  ️﹬︡ا﹨ ﹨﹬︀︡رو)  (︋︣ادور  و  ﹡﹫﹢﹁︀و﹡︡﹜﹠︡   ︳︨﹢︑

︫﹢د. 
 ﹤︋ ﹝︣︋﹢ط  ︫︡ه  ﹎︤ارش  ﹁︺︀﹜﹫︐﹧︀ی   ﹟﹫﹠︙﹝﹨
 ﹜﹧﹞ و ﹤︗﹢︑ ﹏︋︀﹇ ︤﹫﹡ ﹩﹛︀﹝ ﹝﹠︀﹇︭﹥ ﹨︀ در آ﹝﹬︣﹊︀ی︫ 
 ︀︋ ︡﹬︡︗ د ﹋﹥ ︫︀﹝﹏ ١۵ ﹝﹠︀﹇︭﹥ ︋︣ای ︎︣وژه ﹨︀ی﹢︋
 ﹤︭﹇︀﹠﹞  ۵١  ︤﹫﹡ و  وات   ︀﹍﹞  ۴٠٨٠  ️﹫﹁︣︸ ﹝︖﹞﹢ع 
 ︀﹍﹞  ٢٠۴۶۵  ️﹫﹁︣︷︋ ﹝﹢︗﹢د  ﹨︀ی  ︎︣وژه  ﹡﹢︨︀زی 
در  ︫︡ه  ا︻﹑م  ﹨︀ی   ﹤︭﹇︀﹠﹞  ︣︐︪﹫︋  .︫︡︀︋  ﹩﹞ وات 
ا︜︐﹞ ️﹛︀﹬︡ه ﹝︣︋﹢ط ︋﹥ ﹡﹢︨︀زی ︎︣وژه ﹨︀ی ﹝﹢︗﹢د 
و ︋﹫︪︐︣ ﹝﹠︀﹇︭﹥ ﹨︀ی ا︻﹑م ︫︡ه در ﹋︀﹡︀دا ﹝︣︋﹢ط ︋﹥ 

 .︫︡︀︋ ﹩﹞ ︡﹬︡︗ ا︗︣ای ︎︣وژه ﹨︀ی
 ﹩﹧︗﹢︑ ﹏︋︀﹇ ﹤︺︨﹢︑ ︡ه﹠﹬ا﹡︐︷︀ر ﹝﹩ رود در آ
ا︨︀س   ︣︋ ﹝﹢︲﹢ع   ﹟﹬ا  ﹤﹋ د﹨︡  رخ   ﹤﹆︴﹠﹞  ﹟﹬ا در 

در  ︫﹢د.   ﹩﹞ ا︻﹑م  ﹡︷︀رت   ️︜︑ ﹨︀ی  ︎︣وژه  ︑︺︡اد 
︵﹢ل ︨︀ل ﹎︫︢︐﹥، ︑﹞﹬︀﹏ ︋︣ای ا︗︣ای ١٣ ︎︣وژه در 
ا︻﹑م  وات   ︀﹍﹞  ۴۴٢٢  ️﹫﹁︣︷︋  ً︀ ︺﹝︗ ﹝︐︜︡ه   ️﹛︀﹬ا

 .︫︡
روی   ︣︋  ︡﹬︡︗ ﹨︀ی   ﹤︺︨﹢︑  ﹟﹬ا ا︮﹙﹩   ︡﹫﹋︃︑
ای  ذ︠﹫︣ه   –  ﹤︊﹝﹚︑ ﹨︀ی  ︎︣وژه  و   ︡﹞ و  ︗︤ر  ا﹡︣ژی 
﹝︣︋﹢ط  ︵︣ح،  ︨﹫︤ده   ﹟﹬ا از  ︎︣وژه   ︩︫  .︫︡︀︋  ﹩﹞
ا﹡︣ژی   ﹏﹬︡︊︑) ﹝︡ی  و  ︗︤ر  ا﹡︣ژی  ﹡﹫︣و﹎︀﹨﹧︀ی   ﹤︋
 ،︀﹧︝︣︵  ﹟﹬ا  ﹟﹬︣︐﹎︋︤ر ا︨️.  ︋︣ق)   ﹤︋  ︡﹞ و  ︗︤ر 
 ﹤﹋ ا︨️  وا︫﹠﹍︐﹟  در  پ  د.  وا︑﹩   ︀﹍﹞  ۶٠٠ ︎︣وژه 
︻﹑وه  دارد.  ﹇︣ار   ﹩︖﹠︨ ا﹝﹊︀ن   ﹤︺﹛︀︴﹞  ﹤﹚︝︣﹞ در 
﹝︐︜︡ه   ️﹛︀﹬ا در  ای  ذ︠﹫︣ه   ﹤︊﹝﹚︑ ︎︣وژه   ۵ ،﹟﹬ا ︋︣ا 
︣وژه   ︎﹤ ︡ه ا︨️ ﹋﹥ از آن ︗﹞﹙﹥ ﹝﹩ ︑﹢ان︋  ︎﹫︪﹠﹧︀د︫ 
در  آر﹬︤و﹡︀  رود︠︀ن  ︋︣روی  ك   . ف  وا︑﹩   ︀﹍﹞  ١٢۵٠
ا﹬︀﹜️ ﹋﹙︣ادو ا︫︀ره ﹡﹞﹢د ﹋﹥ در ﹝︝︣﹙﹥ ﹝︴︀﹜︺﹥ ا﹝﹊︀ن 

︨﹠︖﹩ ﹇︣ار دارد. 
در  ︎︣وژه   ٢٣ ا︗︣ای  ︋︣ای   ﹏﹬︀﹝︑ در﹋︀﹡︀دا، 
 ﹟﹬٢٧٣۴ ﹝﹍︀ وات ا︻﹑م ︫︡. ا ️﹫﹁︣︷︋ ً︀ آ﹬﹠︡ه ︗﹞︺
︎︣وژه ﹨︀ در ﹋﹏ ﹋︪﹢ر ︎︣ا﹋﹠︡ه ﹨︧︐﹠︡ ﹋﹥ ︝︡ا﹇﹏ در 

۵ ا﹬︀﹜️ ﹇︣ار دار﹡︡. 
در   ﹤﹋ ا︨️  ای  ︎︣وژه  ﹝﹢ارد   ﹟﹬ا از  ﹝︓︀ل   ﹈﹬
 ️﹛︀﹬ا  ﹟﹬ا ︋︣ق   ️︺﹠︮  ﹤﹋ دارد  ﹇︣ار   ︀︋﹢︐﹫﹡︀﹞  ️﹛︀﹬ا
﹇︭︡ ا︗︣ای ︎︣وژه ١٢۵٠ ﹝﹍︀ وا︑﹩ ﹋﹢﹡︀وا︎︀ را ︋︣روی 
 ﹟﹬ا  ﹤﹋ ︫﹢د   ﹩﹞  ﹩﹠﹫︋  ︩﹫︎ دارد.  ﹡﹙︧﹢ن  رود︠︀﹡﹥ 
 .︫︡︀︋ دا︫︐﹥   ﹤﹠﹬︤﹨ د﹐ر  ﹝﹫﹙﹫︀رد   ۴/٣ ︝︡ود  ︎︣وژه 
ا﹬﹟ ︎︣وژه ︟︋︪﹩ از ﹬﹈ ﹝︪︀ر﹋️ ︋︤ر﹎︐︣ ︋︣ای ︑︃﹝﹫﹟ 
︺﹠﹢ان   ︋.︫︡︀  ︋﹩﹞ ﹢﹬او﹡︐︀ر ﹤ ︋︣ق از ﹡﹫︣و﹎︀ه ﹨︀ی آ︋﹩︋ 
︀ل ٢٠٠۵  ﹫﹟ دو ا﹬︀﹜️ ﹋﹥ در︨  ︟︋︪﹩ از ﹝﹢ا﹁﹆︐﹠︀﹝﹥︋ 
︝︡ا﹇﹏   ﹟﹫﹞︃︑  ﹤︋  ﹈﹝﹋ ︋︣ای  ﹋﹢﹡︀وا︎︀    ،︫︡ ا﹝︱︀ء 
﹝︪﹊﹏ ﹋﹞︊﹢د   ،﹢﹬او﹡︐︀ر  ️﹛︀﹬١۵٠٠ ﹝﹍︀ وات ︋︣ای ا

ا﹡︣ژی دارد، ︨︀︠︐﹥ ﹝﹩ ︫﹢د. 
﹝︓︀ل د﹬﹍︣ ا﹬﹟ ﹝﹢ارد در ﹬︣︋︐﹫︩ ﹋﹙﹞︊﹫︀ ﹇︣ار 
دارد ﹋﹥ ﹝︐﹢﹜﹩ ︟︋︩ ︭︠﹢︮﹩ ︎︣وژه، ر. ر. پ، در 
 ️︪﹨ ︋︣ای   ﹩︴﹫︜﹞  ️︧﹬ز ﹝︖﹢ز﹨︀ی  ا︠︢  ︝︀ل 
︻︊︀ر︑﹠︡   ﹤﹋  ︫︡︀︋  ﹩﹞  ️﹫︎ رود︠︀﹡﹥  روی   ︣︋ ︎︣وژه 
از: ١۶/۴ ﹝﹍︀ وا︑﹩ ب ك، و ١۴/٨ ﹝﹍︀ وا︑﹩ ك . ك ، 
١٢/٧ ﹝﹍︀ وا︑﹩ ه . ك، ١٨/٢ ﹝﹍︀ وا︑﹩ پ. ك، ١٢/١ 
﹝﹍︀ وا︑﹩ س . ك و ١۴/٨ ﹝﹍︀ وا︑﹩ ز.ز.ك . ﹝︴︀﹜︺︀ت 
 ﹤﹋  ︫︡  ﹏﹞︀﹋  ٢٠٠۶ ا﹋︐︊︣  در  (﹝﹫︡ا﹡﹩)   ﹩﹬︣ا︜︮
︋︣ای   ﹩﹧︗﹢︑  ﹏︋︀﹇ و  ︠︀ص   ️﹬︡ود︜﹞ داد  ﹡︪︀ن 

ا︗︣ای ا﹬﹟ ︎︣وژه ﹨︀ و︗﹢د ﹡︡ارد. 
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Hydro project development activity 
in Latin America is expected to remain 
strong -- with 142 projects in the «to 
watch» category with a total capacity of  
more than 15,000 MW. These prospec-
tive projects are in eight countries. These 
include Guatemala, where studies are un-
der way to develop 80 projects with a to-
tal capacity of  more than 2,700 MW, and 
Chile, where 35 projects are proposed 
for development.

Brazil is another hotbed of  future 
activity. For example, in the past year, 
public hearings were conducted in seven 
communities on the potential social and 
environmental effects of  the 2,700-MW 
Garabi project. In addition, Brazils elec-
tricity regulator, Agencia Nacional de 
Energia Eletrica (ANEEL) approved fea-
sibility studies for a package of  six Tel-
es Pires projects totaling 3,697 MW. In 
January 2007, Brazils president unveiled 
a plan to speed economic growth in the 
country by investing USS6237 billion in 
long-delayed infrastructure projects, in-
cluding power plants. This proposal calls 
for the central government to provide 
US$31.8 billion for investments over four 
years, with the remaining US$204.7 mil-
lion coming from state-run companies 
and the private sector, which the govern-
ment hopes to woo with tax breaks.

In Central America, the Inter-
American Development Bank (IADB) is 
urging countries to advance an ambitious 
series of  «mega-infrastructure» projects, 
including hydropower, to stimulate so-
cial change throughout the region. Hy-
dro projects IADB identified as energy 
projects of  national scope include 67-
MW El Chapparal in El Salvador, 1,700-
MW Copalar in Nicaragua, El Diquis in 
Costa Rica, and a system in Honduras 
that could include 20-MW El Tablon, 
172-MW Jicatuyo, 100-MW Piedras Am-
arillas, and 58-MW Aguas de la Reinas. 
IADB

has set a goal of  approving US$12 
billion in financing over the next five 

years for critical infrastructure projects 
in Latin America and the Caribbean.

North America

In the past year, 44 contract awards were 
reported for work at both new and ex-
isting projects in the United States and 
Canada. Of  these awards, 64 percent 
were for refurbishment of  projects in 
the United States. The next highest cat-
egory, at 24 percent, was for awards for 
new project development in Canada.

The most common types of  con-
tracts awarded in North America were 
for: equipment (e.g., governors, protec-
tive relays, and unit controls) for refur-
bishment; and studies (e.g., feasibility, 
environmental assessment, ice dynamics, 
sedimentation) for new projects.

Contracts of  note in the region in-
clude an award to Alstom Power to up-
grade the four generators at Grand River 
Dam Authoritys 108-Mw Robert S. Kerr 
Dam powerhouse on Grand River in 
Oklahoma. The US$72 million moderni-
zation is expected to increase output by 
15 percent and lower maintenance costs.

Another notable contract awarded 
is to complete engineering studies, site 
surveys, geotechnical investigations, a 
construction schedule, and capital cost 
estimates for the 36-Mw Island Pond 
project in Newfoundland, Canada. This 
project is being developed by Newfound-
land and Labrador Hydro.

Significant tender activity was re-
ported in North America, including 15 
tenders for new projects with a total ca-
pacity of  4,080 Ntw and 51 tenders for 
refurbishment of  existing projects with 
a total capacity of  20,465 MW. Most of  
the announced tender opportunities in 
the United States were for refurbishment 
of  existing projects, and most of  the 
tender opportunities in Canada were for 
development of  new projects.

Significant future development ac-
tivity is anticipated for this region, based 
on the number of  «projects to watch.» 

Over the past year, interest in develop-
ment of  13 prospective projects in the 
United States was announced, totaling 
4,422 MW.

The primary focuses of  this new 
development are on tidal energy and 
pumped-storage projects. Six of  the 13 
prospective projects are tidal energy 
plants. The largest of  these is 600-Mw 
Deception Pass in Washington, which 
is undergoing a feasibility study. In ad-
dition, five pumped-storage projects are 
proposed in the United States, including 
1,250-Mw Ford Canyon on the Arizona 
River in Colorado, also undergoing a fea-
sibility study.

In Canada, interest was announced in 
development of  23 prospective projects 
with a total capacity of  2,734 Mw. These 
projects are spread throughout the coun-
try in at least five provinces.

One example is in the province of  
Manitoba, where utility Manitoba Hydro 
is considering development of  the 1,250-
MW Conawapa project on the Nelson 
River. This project, predicted to cost 
US$4.3 billion, will be part of  a

larger joint venture to provide elec-
tricity from hydropower project to On-
tario. As part of  an agreement between 
the two provinces that was signed in 
2005, Conawapa will be built to help 
supply at least 1,500 Mw of  hydropower 
to energy-hungry Ontario.

Another example is in British Co-
lumbia, where private developer Run of  
River Power Inc. is applying for

environmental permits for eight 
projects on the Pitt River: 16.4-MW Boise 
Creek, 19.6-MW Bucklin Creek, 16.4Mw 
Corbold Creek, 12.7-Mw Homer Creek, 
18.2-Mw Pinecone Creek, 10.5Mw Shale 
Creek, 12.1-MW Steve Creek, and 14.8-
MW ZZ Creek. Field studies were com-
pleted in October 2006, with a finding 
of  no significant constraints to develop-
ment.
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 ︣︐﹝﹛︀︨ آ︋﹩  ﹡﹫︣و﹎︀ه   ️︺﹠︮ ا﹝︣وزه  ر︨︡   ﹩﹞  ︣︷﹡  ﹤︋
 ﹟﹫﹠︙﹝﹨ و   ️﹀﹡ ︋︀﹐ی   ️﹝﹫﹇  ️﹚︺︋ ا︨️.   ﹤︐︫︢﹎ از 
﹥ ا﹡︣ژی  ︡ن ز﹝﹫﹟، ︑﹢︗﹥ ز﹬︀دی︋  ﹡﹍︣ا﹡﹩ در ز﹝﹫﹠﹥ ﹎︣م︫ 
 ︣﹬︢︎ ︡﹬︡︖︑ از ﹝﹠︀︋︹ ا﹇︐︭︀دی ا﹡︣ژی ﹩﹊﹬ آ︋﹩ ︋︺﹠﹢ان
 ﹩﹁︣﹍ ︡ه ا︨️ ﹋﹥ ا﹬﹟ ا﹡︣ژی ﹝﹩ ︑﹢ا﹡︡ ︑︃︔﹫︫︣  ﹝︺︴﹢ف︫ 
 ،﹟﹬ا﹡︣ژی دا︫︐﹥ ︋︀︫︡. ︻﹑وه ︋︣ ا ﹩﹡︀﹧︗ ️﹫︺︲در و
 ️︜︑ ﹤﹋ ︡﹠﹠﹋ ﹩﹞ ︨︧︀ت ﹝︀﹜﹩ ︋﹫﹟ ا﹜﹞﹙﹙﹩ ا︻︐︣اف﹢﹞
آب،   ︹︋︀﹠﹞ و   (﹩︺﹫︊︵)  ﹩﹞﹢︋ ا﹡︣ژی  آوردن  در  ﹋﹠︐︣ل 
︗︤ء ا︮﹙﹩ ﹁︣ا﹬﹠︡ ︑﹢︨︺﹥ در ︋︧﹫︀ری از ﹋︪﹢ر﹨︀ ا︨️ 
﹁︪︀ر   ﹤︋  ︀﹧﹡آ وا﹋﹠︩   ﹐ً︀﹝︐︝ا  ﹤﹋  ︡﹠﹠﹋  ﹩﹞  ﹅﹬︭︡︑ و 
﹢د﹡︡  ︡﹨︀ در د﹨﹥ ١٩٩٠︋  ﹎︣و﹨︟﹞ ﹤﹋ ﹩﹬︀﹧︀﹜︿ ا︝︡اث︨ 
﹢ده ا︨️ ﹋﹥   ︋(﹩﹆︴﹠﹞ ︣﹫︾)﹩︨︀︧︝زم و ا﹐ ︡︝ از ︩﹫︋
 ️﹬︀﹝︝ از ︀︑ ︫︡ ︉︊︨ ﹩︨︀︧︝ا ︛﹫︜︮︀﹡ ︩﹠﹋وا ﹟﹬ا

︎︣وژه ﹨︀ی آ︋﹩ ︻﹆︉ ﹡︪﹫﹠﹩ ﹋﹠﹠︡. 
ا﹬﹟ ﹡﹊︀ت، ︋︧﹫︀ر ﹝︓︊️ ﹨︧︐﹠︡ ا﹝︀ ︋︀ ا︝ ﹟﹬︀ل 
︫︣ا︚ ﹩﹚︺﹁ ︳﹬﹠︡ان ﹨﹛ ︋﹥ دور از ︚︀﹜︩ ﹡﹫︧️. ﹨﹠﹢ز 
(﹡﹫︣و﹎︀ه  ز﹝﹫﹠﹥   ﹟﹬درا  ️﹫﹛︀︺﹁  ﹤﹋ ا︨️   ﹟﹬ا  ︣︋ ︻﹆﹫︡ه 
آ︋﹩) ︗︤ء ︑︺﹧︡ات ︟︋︩ ︭︠﹢︮﹩ ا︨️ و﹜﹩ در ︵︣ف 
﹝﹆︀︋﹏ ا︫︐﹫︀ق و︻﹑﹇﹥ ︗︡ی در ︟︋︩ ︭︠﹢︮﹩ ︋︣ای 
دار﹡︡   ﹜﹨ ز﹬︀دی   ﹈︧﹬ر  ﹤﹋ ︋︤رگ  ︎︣وژ﹨﹧︀ی  ﹇︊﹢ل 
︺﹠﹢ان  ﹢د. ︑︃﹝﹫﹟ ﹝﹠︀︋︹ ﹝︀﹜﹩ ﹨﹞︙﹠︀ن︋  ﹝︪︀﹨︡ه ﹡﹞﹩︫ 
︧﹫︀ری از ﹋︪﹢ر﹨︀ ا︨️ و ﹝︡ل ﹋︀﹝ً﹑  ﹬﹈ ﹝︀﹡︹ ا︮﹙﹩ در︋ 
ا﹡︐﹆︀ل  ﹡﹞﹢دن-  اداره   –  ️﹫﹊﹛︀﹞  –  ️︠︀︨  ﹩︮﹢︭︠
﹡﹫︣و﹎︀ه آ︋﹩  (︋﹩ . او.او. ︑﹩) ︋︣ای ︋﹊︀ر ︋︣دن در ﹝﹢رد 
︀ د︫﹢اری ﹨﹞︣اه ا︨️. ا︝︐﹞︀ً﹐ در آ﹬﹠︡ه  ﹢ده و︋   ︋﹏﹊︪﹞
︺﹠﹢ان   ︋(﹩︎.﹩︎.﹩︎) ﹩︮﹢︭ ︟︩ دو﹜︐﹩ و︠  ﹝︪︀ر﹋️︋ 

راه ︝﹙﹩ ︋︣ای ︨︣﹝﹬︀﹥ ﹎︢اری در ا﹬﹟ ︎︣وژه ﹝︡ ﹡︷︣ ﹇︣ار 
﹎﹫︣د. ︋︀ ا﹬﹟ و︗﹢د ﹬﹈ راه ﹬ ﹏︝﹊︧︀ن در ا﹬﹟ ︭︠﹢ص 
︟︩ دو﹜︐﹩  ﹩.︎﹩.︎﹩ (﹝︪︀ر﹋️︋  و︗﹢د ﹡︡ارد و روش ︎ 
و ︭︠﹢︮﹩) ﹬︀︋︡ در ﹨︣ ﹝﹢رد ︋︀ ︑﹢︗﹥ ︋﹥ ︫︣ا﹬︳ ﹨﹞︀ن 

﹢د.  ︀ز﹎︀ر︫  ﹝﹢رد ﹝﹠︀︨︉ و︨ 
 ﹤ ︣ای ر︨﹫︡ن︋  ︣ ا﹬﹟، ﹝︀ ﹨﹠﹢ز در ︝︀ل ﹋︪﹞﹊︩︋  ︻﹑وه︋ 
︣ق در  ﹫﹟ ︑﹆︀︲︀ی رو︋﹥ ا﹁︤ا﹬︩ آب و︋  و︲︺﹫️ ﹝︐︺︀دل︋ 
︗﹧︀ن، و ﹝﹆︀و﹝️ ︨︀ز﹝︀﹡﹧︀ی ︾﹫︣ دو﹜︐﹩ (ان. ︗﹩.او) 
در ︋︣ا︋︣ ﹋︪﹢ر﹨︀ ︫︣ا﹬︳ ︋﹍﹢﹡﹥ ای ︫︡ه ا︨️ ﹋﹥ ︋︣﹡︀﹝﹥ 
 ️︠﹢︨ از  ا︨︐﹀︀ده   ︀︋ دار﹡︡   ︣︷﹡ در  ︋︣ق  و  آب  ر﹬︤ان 
﹁︧﹫﹙﹩ واردا︑﹩، ﹡﹫︣و﹎︀﹨﹧︀ی ︝︣ار︑﹩ ︋︧︀ز﹡︡ ز﹬︣ا ا︠︢ 
︧﹫︀ر  ﹢د را︋  ﹢﹝﹩ ﹋︪﹢ر︠  ﹝︖﹢ز ︑﹢︨︺﹥ ﹝﹠︀︋︹ ا﹡︣ژی آ︋﹩︋ 

 ︡﹠﹠﹫  ︋﹩﹞ ﹏﹊︪﹞
️︺﹠ ︑︜﹢ل در︮ 

﹇︊﹏ از آ﹡﹊﹥ ︋︐﹢ان در ﹝﹢رد آ﹬﹠︡ه ﹎﹞︀﹡﹥ ز﹡﹩ ﹋︣د، ﹐زم 
 ﹤︋ ️︺﹠︮ ﹟﹬︀ل ا︝ ا︨️ ︋︡ا﹡﹫﹛ ﹋﹥ و︲︺﹫️ ﹎︫︢︐﹥ و
در  ︋︣ق   ️︺﹠︮ ا﹝︣وزه   .︫︡︀︋  ﹩﹞ و  ︋﹢ده  ︮﹢رت   ﹤︚
 ﹟﹬ا ا︨️.  ︑︜﹢ل  ︝︀ل  در  ︗﹧︀ن  از  ز﹬︀دی  ﹧︪︟︋︀ی 
ا﹬︡ه ﹋﹥ ︮﹠︺️ آب و ︋︣ق ﹝︐︺﹙﹅ ︋﹥ ︻﹞﹢م ﹝︣دم ا︨️ 
︧﹫︀ری ﹝﹠︀︵﹅  ﹋﹙﹫﹥ ﹝︣ا︝﹏ ︑﹢﹜﹫︡، ا﹡︐﹆︀ل و ︑﹢ز﹬︹ را در︋ 
︋﹥ ﹬﹈ ︋︀زار ︋︀ز (آزاد)  ︑﹬︡︊﹏ ﹡﹞﹢ده ا︨️. ا﹬﹟ ﹝﹢︲﹢ع، 
﹨︣ ﹋︡ام از ا︟︋ ﹤︨ ﹟﹬︩ را ︋︭﹢رت ﹧︪︟︋︀ی ﹝︧︐﹆﹏ 
 ﹟﹬︡ه ا﹠﹠﹋ ﹜﹫︷﹠︑ ︣︷﹡ ︣﹬و ︗︡ا از ﹨﹛ در ﹝﹩ آورد ﹋﹥ ز
 ︒︻︀ ︣داز﹡︡. ا﹬﹟ ﹝︡ل︋   ︎﹩﹞ ﹏﹝︺︑ ﹤  ︋︣﹍﹬︡﹊﹬ ︀  ︋️︺﹠︮
 .﹩︎ (آی.  ︋︣ق   ﹏﹆︐︧﹞ ﹋﹠﹠︡﹎︀ن   ︡﹫﹛﹢︑ ﹝﹀﹧﹢م  ر︫︡ 
︎﹩) ︫︡ه ا︨️ ﹋﹥ ︋︣ق را ︑︜️ ﹇︣ارداد ︋﹩. او. او. ︑﹩ 
(︨︀︠️ – ﹝︀﹜﹊﹫️ – اداره ﹡﹞﹢دن – ا﹡︐﹆︀ل) و ﹬︀ ︋﹩. او. 
︀ ﹝︖﹢ز دو﹜️ ﹝﹩  او (︨︀︠️ – ﹝︀﹜﹊﹫️ – اداره ﹡﹞﹢دن) و︋ 

﹁︣و︫︡. 
﹡﹫︣و﹎︀﹨﹩   ﹏﹆︐︧﹞ ﹧︪︟︋︀ی   ﹟﹬ا  ﹩﹛︀﹞  ﹟﹫﹞︃︑
︋︣ق   ︡﹬︣︠ ﹝︡ت   ︡﹠﹚︋ ﹇︣ارداد﹨︀ی  ا︨︀س   ︣︋  ﹐ً﹢﹝︺﹞

 ﹟﹬ا ،﹤︺︨﹢︑ ﹤ ︀ ا﹬﹟ و︗﹢د، در ︗﹧︀ن رو︋  ﹢د.︋  ا﹡︖︀م ﹝﹩︫ 
﹝︐﹢﹜﹫︀ن  از  ︋︧﹫︀ری  ز﹬︣ا  ا︨️  ︫︡ه   ﹏︐︟﹞ را﹨﹊︀ر 
﹇︡ر︑﹞﹠︡   ﹩﹁︀﹋ ︋︴﹢ر   ﹩﹛︀﹞  ︣︷﹡ از  ︋︣ق  و  آب   ️︺﹠︮
 ︀﹧﹡︧︀ب آ︝ ︡اران ︠﹢ش﹬︣︠ ان ︋︺﹠﹢ان﹢︐︋ ︀︑ ︡﹠︐︧﹫﹡
را ﹝︡ ﹡︷︣ ﹇︣ار داد. ︋︣ای ︾﹙︊﹥ ︋︣ ا﹧﹊﹡︀︋ ،﹏﹊︪﹞ ﹟﹬︀ی 
 ﹏﹫﹧︧︑  ️﹝︧︋ را  ︠﹢د  رو﹬﹊︣د  ﹝﹠︷﹢ره   ︡﹠︚  ﹤︺︨﹢︑
 ﹤﹋ ا﹡︡  داده   ︣﹫﹫︽︑  ﹩︮﹢︭︠  ︩︟︋  ﹩﹛︀﹞  ︹︋︀﹠﹞ ﹋﹠﹠︡ه 
︣﹝﹬︀﹥ ﹎︢اری  ︣ آن ا︨️ ﹋﹥ ﹝﹠︊︹ ﹝︧︐﹆﹫﹛︨  ا﹬﹟ ︻﹑وه︋ 

دو﹜︐﹩ ﹡﹫︤ ﹨︧︐﹠︡. 
 آ﹡﹧︀ ﹎︧︐︣ه ︗﹬︡︡ی از ا︋︤ار﹨︀ی ﹝︀﹜﹩ (︲﹞︀﹡️ 
 ︩︟︋ دارد   ︭︡﹇  ﹤﹋ ا﹡︡  ﹡﹞﹢ده   ︿﹬︣︺︑ را   (︀﹨  ﹤﹞︀﹡
 ﹑ً︊﹇ ﹤﹋ ﹩﹬︀﹨ زه﹢︝ ︢اری در﹎ ﹤﹬︀﹞︣ ︣ای︨  ︭︠﹢︮﹩ را︋ 

 .︡﹬︀﹝﹡ ︕﹫﹧︑ و ﹅﹬﹢︪︑ ،︡﹠︐︫آن وا﹨﹞﹥ دا ﹤ از ورود︋ 
︟︩ دو﹜︐﹩  ︀︠︐︀ری،︋  در ﹡︐﹫︖﹥ ا﹬﹟ ︑︽﹫﹫︣ات︨ 
 ،﹩︮﹢︭  ︩︠︟ ︣ای ︗﹙﹢ آ﹝︡ن︋  ︧﹫︀ری از ﹋︪﹢ر﹨︀︋  در︋ 
︺︡ی ﹡﹫︣و﹎︀ه ﹨︀  ﹢د را ︻﹆︉ ﹋︪﹫︡ه ا︨️ ︑︀ ﹡︧﹏︋  ︎︀ی︠ 
︑﹢︨︳ ︟︋︩ ︭︠﹢︮﹩ ︑︃﹝﹫﹟ ﹝︀﹜﹩ ︫﹢د. ا﹝︀ ︻﹙﹫︣︾﹛ 
در  او)  او.   .﹩︋) و   (﹩︑ او.  او.   .  ﹩︋) ﹁︣﹝﹢﹜﹧︀ی  آ﹡﹊﹥ 
ا︨️ (︝︡ا﹇﹏  ﹋︣ده   ﹏﹝︻  ﹅﹁﹢﹞ ︝︣ار︑﹩  ﹨︀ی  ﹡﹫︣و﹎︀ه 
︑︀ ﹇︊﹏ از آ﹡﹊﹥ ︜︋︣ان ﹝︀﹜﹩، آ︨﹫︀ و آ﹝﹬︣﹊︀ی ︗﹠﹢︋﹩ را 
 ️︋︀︔ ،(︡﹬︀﹝﹡ در اوا︠︣ د﹨﹥ ١٩٩٠ ︡﹬︡ د︚︀ر ﹡﹢︨︀﹡︀ت︫ 
︣ق آ︋﹩ ︚﹠︡ان  ︫︡ ﹋﹥ ا﹬﹟ را﹨﹊︀ر در ﹝﹢رد ﹡﹫︣و﹎︀ه ﹨︀ی︋ 
﹝﹠︀︨︉ ﹡﹫︧️. ︑︺︡اد ز﹬︀دی ﹝︖﹢ز ﹡﹫︣و﹎︀ه آ︋﹩ ﹝︐︺﹙﹅ 
︑︺︡اد   ً︀ ︐︊︧﹡ ا﹝︀  ا︨️  ︫︡ه  ا﹝︱︀ء   ﹩︮﹢︭︠  ︩︟︋  ﹤︋
ا︨️.  ر︨﹫︡ه  ︋︀روری  و  ︋︣داری  ﹧︋︣ه   ﹤︋  ︀﹧﹡آ از   ﹩﹝﹋
﹨﹞︙﹠﹫﹟ ︻﹑وه ︋︣ ا﹬﹟، ︑︺︡ادی ﹝﹢ارد ︋︀ ور︫﹊︧︐﹍﹩ 

﹠﹍﹫﹟ ﹡﹫︤ رخ داده ا︨️.  ا﹇︐︭︀دی ︨ 
︋︀ ︗﹞︹ ﹋︣دن ﹝﹢︲﹢︻︀ت، ︫︣ا﹬︳ در د﹨﹥ ١٩٩٠ 
﹢د ﹋﹥ ا﹡︖﹞﹟ ﹝︀﹜﹩  ︡ ﹋﹥ ا﹬﹟ ﹝﹢︲﹢ع ز﹝︀﹡﹩︋   ︫︣︑ ️︟︨
ا﹝︀   ﹈︚﹢﹋ ﹎︣و﹨﹧︀ی  ﹝﹊︣ر  ︝﹞﹑ت  ﹝﹢رد  ا﹜﹞﹙﹙﹩   ﹟﹫︋
︎︣ ︨︣ و ︮︡ای (﹝︟︀﹜︿ ︨︡) ︋﹢د. ا︝ ﹟﹬﹞﹑ت ︨︊︉ 
︋﹢د   ﹟﹊﹝﹞  ﹤﹋  ﹩﹬︀﹨ ︎︣وژه   ﹩﹞︀﹝︑ از   ﹩﹛︀﹞ ا﹡︖﹞﹟   ︫︡
︜︋︒ ︋︣ا﹡﹍﹫︤ ︋︀︫︡ ︋︡ون در ﹡︷︣ ﹎︣﹁︐﹟ ا﹝︐﹫︀زات آن، 
 ︡﹠︚ ︤︖︋ ،﹩︐﹛︢اران دو﹎ ﹤﹬︀﹞︨︣ ︣︐︪﹫︋ .︡﹬︀﹝﹡ دروی
د﹨﹥   ﹈﹬ ︋︣ای  را  ︨︀زی   ︨︡ ﹨︀ی  ︎︣وژه  ا︨︐︓﹠︀،  ﹝﹢رد 
از  ا﹋︓︣اً   ︤﹫﹡  ﹩︮﹢︭︠  ︩︟︋ ︋︀﹡﹊︡ان  و  ﹋︣د﹡︡   ﹜﹬︣︜︑
 ،﹟﹫︝  ﹟﹬ا در  ﹋︣د﹡︡.  ︎﹫︣وی  در︠﹢ا︨️  و   ︀︲︀﹆︑  ﹟﹬ا

﹝﹢︲﹢︻︀ت ︗﹧︀﹡﹩ ﹝﹢︔︣ در ︑﹢︨︺﹥ ﹡﹫︣و﹎︀ه ﹨︀ی آ︋﹩ : 
آ﹡︙﹥ در آ﹬﹠︡ه رخ ﹝﹩ د﹨︡؟ 

  ︡﹨ ︦﹬︣﹋ ︳︨﹢︑
︑﹢︨︺﹥ آ﹬﹠︡ه ︎︣وژه ﹨︀ی ︋︣ق آ︋﹩ ا︝︐﹞︀ً﹐ ︑﹢︨︳ ︨﹥ ﹝﹢︲﹢ع ︗︜︑ ﹩﹡︀﹧️ ︑︃︔﹫︣ ﹇︣ار ﹝﹩ ﹎﹫︣د: ﹜︜︀ظ ﹋︣دن ︑﹆︀︲︀ی 
رو︋﹥ ا﹁︤ا﹬︩ ﹝︭︣ف ︋︣ق در ﹋︪﹢ر﹨︀ی در ︝︀ل ︑﹢︨︺﹥؛ ﹝﹬︣﹬︡️ ا︨︐﹀︀ده ︚﹠︡ ﹎︀﹡﹥ (︚﹠︡ ﹝﹠︷﹢ره) از ﹝﹠︀︋︹ ﹝︜︡ود 

آب؛ و ﹧︋︊﹢د ︚︪﹛ ا﹡︡از ا﹡︣ژی آ︋﹩ ︋︺﹠﹢ان ﹬﹈ ﹝﹠︊︹ ︑﹢﹜﹫︡ ﹨﹫︡روژن 

︚︪﹛ ا﹡︡از 

د﹧﹨︀﹎︡﹬︀ی  ز﹝﹫﹠﹥  در  آزاد  ﹝︪︀وری   «︡﹨  ︦﹬︣﹋»
 ︹︋︀﹠﹞  ️﹬︣﹬︡﹞ ︭︠﹢ص  در   ﹩﹞﹢﹝︻ و  ا﹇︐︭︀دی  ︎﹫﹞︀﹡﹊︀ری، 

آب و ︎︣وژه ﹨︀ی ︋︣ق -آ︋﹩ ﹝﹩ ︋︀︫︡.
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The hydropower industry is 
looking healthier than it 
has for a long time. As a 
result of  high oil prices in 

combi-nation with concern over global 
warming, attention is being focused on 
hydropower as one of  the few commer-
cially viable, renewable energy resourc-
es that can have a significant effect on 
the global energy scene. Furthermore, 
international financing institutions are 
acknowledging that harnessing indige-
nous energy and water resources lies at 
the heart of  the development process 
in many countries, and that maybe they 
overreacted to the anti-dams lobby in 
the 1990s by withdrawing support from 
hydro projects.

All of  this is very positive, but the 
present situation is not without its chal-
lenges. The industry is still adjust-ing to 
the idea that hydropower is, increasingly, 
becoming a private sector obligation - 
and there is still not much enthusiasm 
from the private sector to take on large 
or risky projects. Financing remains a 
serious obstacle in many countries, with 
the fully private build-own-operate-
transfer (BOOT) model proving diffi-
cult to apply to hydro. The future prob-
ably lies with public-private partnerships 
(PPPs) that use a mix of  public and pri-
vate funding. However, there is no single 

prescriptive solution, and each PPP has 
to be tailored to suit the circumstances.

Furthermore, we are still strug-
gling to achieve a responsible balance 
between the worlds increasing demands 
for power and water, and the apparent 
resistance to almost any new water re-
sources development by certain mem-
bers of  the non-governmental organiza-
tion (NGO) community. In recent years 
a calmer and more rational debate has 
ensued, but in some countries the situa-
tion has reached the point where power 
planners are contemplating building 
thermal power stations using imported 
fossil fuels, because it is too difficult to 
get a license to develop their abundant 
indigenous hydro resources.

An industry in transition

Before we can speculate on the future, 
we need to examine where our industry 
has been and where it is now. Today, the 
power industry is in transition in many 
parts of  the world. The idea of  a public-
ly-owned power utility providing all the 
functions of  generation, trans-mission, 
and distribution has, in many locations, 
given way to open market arrangements. 
Such an arrangement in

volves separating the three func-
tions into independent companies that 
trade with each other under the vigilant 
eye of  a regulator. This market model 
has given rise to the concept of  an in-
dependent power producer (IPP) sell-
ing electrical power to the grid under 
a BOOT or build-own-operate (1300) 

concession granted by the government.
The financing of  these independ-

ent power stations is usually based on 
longterm power purchase agreements. 
However, in the developing world, this 
approach has been hampered by the fact 
that many utilities are not financially 
robust enough to be regarded as credit-
worthy offtakers. To overcome the prob-
lem, multilateral development banks 
have shifted their stance toward being 
«facilitators» of  private financing, in ad-
dition to being direct sources of  public 
funding. Theyve introduced a new range 
of  financing instruments (guarantees) 
intended to induce the private sector to 
invest in areas in which it had previously 
feared to tread.

As a result of  these structural 
changes, the public sector in many coun-
tries has stepped back and waited for 
private companies to come forward and 
finance the next generation of  power 
stations. But while the BOOT/ BOO 
formula worked well for thermal power 
stations - at least until the financial cri-
ses that rocked Asia and South America 
in the late 1990s - it has proved to be less 
suitable for hydropower. Many private 
hydro con-cessions have been signed, 
but relative-ly few projects have reached 
fruition. And, along the way, there have 
been a number of  expensive failures.

To compound matters, the situ-
ation was made more difficult in the 
1990s when the international financing 
community came tinder sustained attack 
from a small but vociferous anti-dams 
lobby. This attack made the financing 
community shy away from all projects 
that might prove controversial, irrespec-
tive of  the merits. With a few notable 
exceptions, most public financiers ef-
fectively embargoed dam projects for 
a decade, and private sector bankers 
mostly followed suit. In the ineantime, 

Global Issues Affecting Hydro Development:
What Does the Future Hold?

By Chris Head
Future hydroelectric development is likely to be affected by three global issues: meeting a 
growing demand for electricity in developing countries; managing multiple uses of  a finite 
water supply; and advancing the prospects of  hydropower as a source of  hydrogen.

P E R S P E C T I V E
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tory aspects of hydropower and 
water resources management.
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 ﹟﹬ا از  ︫︡ت   ﹤︋  ﹤︺︨﹢︑ ︝︀ل  در  ﹋︪﹢ر﹨︀ی  از  ︋︧﹫︀ری 
︨﹢دی   ︘﹫﹨ ا﹝︀   ︡﹡︫︡ ﹝︐︱︣ر  و  ︋﹢د﹡︡   ﹩﹋︀︫  ﹤﹛︀︧﹞

 .️ ا︫︡ ﹡
 ﹏﹬︀﹝︑ ﹩﹡︀﹧︗ ﹈﹡︀︋ ، ︨︣ا﹡︖︀م، در ︨︀ل ٢٠٠٠
︠﹢د را ︋︣ای ورود ﹝︖︡د ︋﹥ ︻︣︮﹥ ︨︣﹝﹬︀﹥ ﹎︢اری در 
︎︣وژه ﹨︀ی ﹝﹠︀︋︹ آ︋﹩ از ︗﹞﹙﹥ ︨︡﹨︀ را آ︫﹊︀ر ﹡﹞﹢د. 
 ﹟﹬درا ﹨﹠﹢ز   ﹩︠︣︋ ︋﹢د.   ﹢﹚︗ رو︋﹥   ︡﹠﹚︋ ﹇︡م   ﹈﹬  ﹟﹬ا
﹝﹢رد ︝ ﹤﹋ ︡﹠﹠﹋ ﹩﹞ ︒︜︋︡ا﹇﹏ ﹝︺﹫︀ر ﹬︢︎︣ش ︋︧﹫︀ر 
 ﹟﹬︣︐﹧︋ در  ﹝﹢︲﹢ع   ﹟﹬ا  ﹤﹋ ا︨️  ︫︡ه  ا﹡︐︟︀ب   ﹐︀︋
︝︀﹜️ ︨︊︉ ︑︃︠﹫︣ ︗︡ی درا︗︣ای ︎︣وژه ﹨︀ ﹝﹩ ︫﹢د 
 .︡﹬︧︀ب ﹝﹩ آ︝ ﹤  ︋︣︔﹢﹞ ︹﹡︀﹞ ﹈﹬ ️﹫︺︲و ﹟﹬︣︑︡ و در︋ 
﹝﹢ا﹁﹅  ﹝﹢︲﹢ع   ﹟﹬ا  ︀︋ ا︟︫︀ص   ︣︐︪﹫︋ و︗﹢د،   ﹟﹬ا  ︀︋
 ︣﹬︢ ﹠︺️ ﹝︧﹢و﹜﹫️︎   ︮﹈﹬ ︣︲︀︝ ︀ل︝ در ︀﹞ ﹤﹋ ︡﹠︐︧﹨
﹨︧︐﹫﹛ و ﹝﹢︲﹢ع ﹝﹧﹛ آن ا︨️ ﹋﹥ ا﹡︖﹞﹟ ﹝︀﹜﹩ ︋﹫﹟ 

︍︣دازد.  ﹠︺️ ﹡﹫︣و﹎︀ه آ︋﹩︋   ︮﹤ ︴﹢ر ︗︡ی︋  ا﹜﹞﹙﹙﹩︋ 
 ︫︡︀︋  ﹩﹞ داده،  رخ  آ﹡︙﹥  از  ای   ﹤︙︟﹬︀ر︑  ﹟﹬ا
 ︣﹍﹬د ای   ﹤﹡﹢﹍︋  ︳﹬︫︣ا آ﹬﹠︡ه  در   ﹜﹬ا﹝﹫︡وار  ︀﹞  ﹤﹋
را  ︋︧﹫︀ری  ︑︽﹫﹫︣ات   ﹤︐︫︢﹎ ︨︀ل   ١۵  ︳﹬︫︣ا  .︫︡︀︋
 ﹜﹨ ︀︋ ︡﹫﹬︀﹫︋ ،︀ل︝ .️︨︫︡ه ا ︉︊︨ ️︺﹠︮ ﹟﹬در ا
 ﹩﹨︀﹍﹡ ︫﹢د   ﹩﹞ آ﹬﹠︡ه  در   ︣﹫﹫︽︑  ︒︻︀︋  ﹤﹋ ︻﹢ا﹝﹙﹩   ﹤︋

 .﹜﹫︫︀ دا︫︐﹥︋ 
﹝﹢︲﹢ع اول: 
︑﹆︀︲︀ و ﹝﹠︀︋︹

﹡﹫︣و﹎︀ه   ️︺﹠︮  ﹤﹋  ﹜﹫﹠﹋ ︫︣وع  ﹝﹢︲﹢ع   ﹟﹬︋︀ا  ︡﹬︀︋

ا︨️  ا︨︐﹢ار  ﹝︜︡ودی   ︹︋︀﹠﹞  ︣︋  ︣︲︀︝ ︝︀ل  در  آ︋﹩ 
 ،︀﹆﹬︣﹁آ ﹇︀ره  در   ﹤︐﹁︀﹫﹡  ﹤︺︨﹢︑ ︸︣﹁﹫︐﹧︀ی   ︣︐︪﹫︋  ﹤﹋
 ١  ﹏﹊︫ در   ﹤﹋ دار﹡︡  و︗﹢د   ﹩︋﹢﹠︗ آ﹝﹬︣﹊︀ی  و  آ︨﹫︀ 
﹡﹫︤ ﹡︪︀ن داده ︫︡ه ا︨️. ︠﹢︟︊︫︐︀﹡﹥، ا﹬﹟ ﹝﹢︲﹢ع 
﹨﹞︤﹝︀ن ︋︀ ر︫︡ ﹝︭︣ف ︋︣ق در ︋﹫︪︐﹬︣﹟ ﹝﹆︡ار ︠﹢د 
︀︫︡ ﹋﹥ ︻﹙️ آن ︑︣﹋﹫︉ ︑︃︔﹫︣ ر︫︡   ︋﹩﹞ ﹅︵︀﹠﹞ ﹟﹬درا

︣ق ا︨️.   ︋﹤  ︋︣︐︪﹫ ︗﹞︺﹫️ و د︨︐︨︣﹩︋ 
 .︡﹬︣﹫﹍︋  ︣︷﹡ در  را   ﹏﹬︋︣ز ﹋︪﹢ر  ﹝︓︀ل  ︋︺﹠﹢ان 
ا﹬﹟ ﹋︪﹢ر ﹬﹈ ︾﹢ل ا﹇︐︭︀دی ︑︱︽﹫︿ ︫︡ه ا︨️ ﹋﹥ 
﹇︊ً﹑ ٧٠٠٠٠ ﹝﹍︀ وات ︸︣﹁﹫️ ︋︣ق ﹡︭︉ ︫︡ه دا︫︐﹥ 
ا︨️ و ﹝﹆︡ار ز﹬︀دی ︸︣﹁﹫️ د︨️ ﹡︟﹢رده در ا︠︐﹫︀ر 
﹫︩ از ۵  ︀ ر︫︡︋  ﹢د. ﹋︪﹢ر﹨︀ی آ﹝﹬︣﹊︀ی ︗﹠﹢︋﹩︋  آن︋ 
 ً︀ ︊﹬︣﹆︑ ﹤﹋ ︡﹠︐︧﹨ ﹤︗در︮︡ ﹝︭︣ف ︋︣ق در ︨︀ل ﹝﹢ا
﹝︺︀دل ٣٠٠٠ ﹝﹍︀ وات در ︨︀ل ﹝﹩ ︋︀︫︡. ا﹎︣ ︚﹥ ﹡﹫︀ز 
 ︡︋︀﹬ ﹩﹞ ︩﹬︣ا︋︣ ر︫︡ ا﹇︐︭︀د ا﹁︤ا ︣︻️ دو︋   ︨︀ ︣ق︋   ︋﹤︋
ا﹝︀ ﹨﹞︙﹠︀ن ﹝︭︣ف ︨︣ا﹡﹥ ︝︡ود ﹬﹈ ︨﹢م ﹋︪﹢ر﹨︀ی 
﹨﹞︙﹠︀ن   ،︣﹍﹬د ︋︺︊︀رت   .︫︡︀︋  ﹩﹞  ﹩︋︣︾  ﹩﹬︀︎ارو
 ︛︴︨  ﹤︋ ر︨﹫︡ن  ز﹝︀ن   ︀︑ ر︫︡  ︋︣ای  ︋︧﹫︀ری  ︗︀ی 

﹋︪﹢ر﹨︀ی ︑﹢︨︺﹥ ﹬︀﹁︐﹥ و︗﹢د دارد. 
 ︞︨︀ ︀ ا﹡︣ژی آب︎   ︋﹏﹬︣ز ︋﹫︪︐︣ ر︫︡﹝︭︣ف در︋ 
داده ﹝﹩ ︫﹢د (ا﹡︣ژی ︋︣ق آ︋﹩). ︋︣ز﹬ ﹏﹬﹊﹩ از ﹧︚︀ر 
﹩) (﹋︪﹢ر﹨︀ی د﹬﹍︣ ︻︊︀ر︑﹠︡ از  ﹋︪﹢ر (︋﹩ . آر. آی.︨ 
︀︫︡ ﹋﹥ ﹋︀ر︫﹠︀︨︀ن ︻﹆﹫︡ه   ︋﹩﹞ (﹟﹫︚ رو︨﹫﹥، ﹨﹠︡و :
﹢ا﹨︡   ︠﹩﹇︣︑ ﹤ ︀ل آ﹬﹠︡ه ا﹇︐︭︀د آن رو︋  دار﹡︡ در ۵٠︨ 

︋﹢د. 

﹥ ﹜︜︀ظ   ︋﹩﹧︋︀︪﹞ ︳﹬︣ا ﹨︣ ﹧︚︀ر ﹋︪﹢ر ﹝︢﹋﹢ر︫ 
آ︋﹩  ا﹡︣ژی  و︨﹫︹   ︹︋︀﹠﹞ و  ︋︣ق  ﹝︭︣ف   ︹﹬︨︣ ر︫︡ 

ا︨︐﹀︀ده ﹡︪︡ه، دار﹡︡. 
﹨﹠︡ و ︚﹫﹟، ا︋︣﹇︡ر︑﹧︀ی ︗﹬︡︡ ا﹇︐︭︀دی آ︨﹫︀ 
(﹨︣﹋︡ام ︋﹫︩ از ﹬﹈ ﹝﹫﹙﹫︀رد ﹡﹀︣ ︗﹞︺﹫️ دار﹡︡) ﹨︣ 
دی.   .﹩︋) دا︠﹙﹩   ︬﹛︀︠︀﹡  ︡﹫﹛﹢︑ ر︫︡  دارای  ﹋︡ام 
 .︡﹠︐︧﹨ ﹤︐﹁︀﹬ ﹤︺︨﹢︑ ︤ان ٣ ︋︣ا︋︣ ﹋︪﹢ر﹨︀ی﹫﹝︋ (﹩︎
 ﹜﹋ ︀﹧﹡︀ظ ︨︣ا﹡﹥، درآ﹝︡ و ﹝︭︣ف ا﹡︣ژی آ︜﹚︋ ﹤︚ ︣﹎ا
 ️︜︑ و  ا︨︐﹀︀ده   ﹤︋  ﹤﹋ ︫﹢د   ﹩﹞ ︎﹫︪﹠﹧︀د  ا﹝︀  ا︨️، 
﹋﹠︐︣ل در آوردن ﹝﹠︀︋︹ ︻︷﹫﹛ ا﹡︣ژی آ︋﹩ ادا﹝﹥ د﹨﹠︡. 
و  آ︨﹫︀  در   ︣︐﹬﹢﹇ ا﹇︐︭︀د   ︀︋ ﹋︪﹢ر﹨︀   ︣﹬︀︨
︣ق   ︋﹤ ﹥ ﹜︜︀ظ ﹡﹫︀ز︋   ︋﹩﹧︋︀︪﹞ ︳﹬︣ا آ﹝﹬︣﹊︀ی ︗﹠﹢︋﹩︫ 
دار﹡︡ و ا﹋︓︣ آ﹡﹧︀ دارای ﹝﹠︀︋︹ ا﹡︣ژی آ︋﹩ ﹝﹩ ︋︀︫﹠︡. 
︣﹝﹬︀﹥ ای ا︨️  ︀زار︨  ︧﹫︀ری از آ﹡﹧︀ دارای︋   ︋﹟﹫﹠︙﹝﹨
ا﹜﹞﹙﹙﹩  ︨︣﹝﹬︀﹥ ﹨︀ی ︋﹫﹟   ﹤︋ ︀﹧﹡وا︋︧︐﹍﹩ آ ︋﹞︣ور   ﹤﹋
را  آ﹬﹠︡ه  ﹨︀ی  ︎︣وژه  ︑﹢ا﹡﹠︡   ﹩﹞ و  د﹨︡   ﹩﹞  ︩﹨︀﹋ را 

 .︡﹠﹬︀﹝﹡ ﹩﹛︀﹞ ﹟﹫﹞︃︑
︋︧﹫︀ری  ﹋︪﹢ر﹨︀ی ﹁﹆﹫︣ ︑︣ ﹋﹥   ،︣﹍﹬د از ︵︣ف 
از آ﹡﹧︀ در آ﹁﹬︣﹆︀ ﹨︧︐﹠︡ ﹨﹞︙﹠︀ن ︋﹥ ︫︡ت وا︋︧︐﹥ ︋﹥ 
﹢︗﹢د   ︋︒︻︀  ︋︳﹬︣ا  ︫﹟﹬ا .︡﹠︫︀ ︑︃﹝﹫﹟ ﹝︀﹜﹩ ارزی ﹝﹩︋ 
 ً︀ ︐﹬︀﹧﹡ آ﹝︡ن ︠︴︣ ﹡︣خ ︋︀﹐ی ︑﹬︡︊﹏ ارز ﹝﹩ ︫﹢د ﹋﹥ 
 ︩︟ ﹢د. ﹝︐﹢﹜﹫︀ن︋   ︫﹏﹝︜︑ ︭︣ف ﹋﹠﹠︡ه﹞ ︳︨﹢︑ ︡﹬︀︋
︭︠﹢︮﹩ ﹨﹞︙﹠﹫﹟ ︠﹢ا︨︐︀ر ﹝﹫︤ان ︋﹫︪︐︣ ︋︀ز﹎︪️ 
︠︴︣﹡︀ك   ︳﹬︫︣ا در  ﹡﹞﹢دن   ️﹫﹛︀︺﹁ ︋︣ای   ﹤﹬︀﹞︨︣
 ﹩﹬︀﹨ا︨️ ﹋﹥ ﹋︪﹢ر ﹤﹡︀﹝︝︣﹫  ︋﹤﹠︺︵ ﹈﹬ ﹟﹬ا .︡﹠︐︧﹨
 ﹤﹠﹬︤﹨  ﹟﹬︣︐︪﹫︋  ︡﹠︐︧﹨  ﹟﹫﹬︀︎ ا﹇︐︭︀دی   ︣︷﹡ از   ﹤﹋
﹡﹫︀ز﹝﹠︡   ︀﹧﹡︎︣داز﹡︡. آ ﹝︭︣﹁﹩ ︠﹢د ﹝﹩  را ︋︣ای ︋︣ق 
︋︣ای  را  ︠﹢د  آ︋﹩  ا﹡︣ژی   ﹩﹞﹢︋  ︹︋︀﹠﹞  ﹤﹋  ︡﹠︐︧﹨
 ﹩﹛︀﹞ ︣﹆﹁ ️﹚︺ ︨︀︠︐﹟ ا﹇︐︭︀د ﹋︪﹢ر ︑﹢︨︺﹥ د﹨﹠︡ ا﹝︀︋ 
﹠﹬︀﹩ ﹐زم، را ︑︃﹝﹫﹟ ﹝︀﹜﹩   ︋︣﹬︣وژه ﹨︀ی ز ﹡﹞﹩ ︑﹢ا﹡﹠︡︎ 

 .︡﹠﹬︀ ﹝﹡
﹝﹢︲﹢ع دوم: 

 ︣︐︪﹫ ︎︣وژه ﹨︀ی ︚﹠︡ ﹝﹠︷﹢ره︋ 
 ︹︊﹠﹞  ﹟﹬︣︑︡﹠﹝︫ارز ︫﹢م   ️︫﹢﹡︨︣ (آب:  ﹋︐︀ب  در 
﹝︀) ﹝︀رك دی و﹬﹙﹫︣ز ا﹬﹢﹡ ﹩﹞ ﹤﹡﹢﹍﹠﹬︧︡: (﹝︪﹊﹏ آب 
ا﹬﹟ ا︨️ ﹋﹥ ﹝﹆︡ار ︋﹫︪︐︣ی از آن ︑﹢﹜﹫︡ ﹡﹞﹩ ︫﹢د). 
. ﹨﹞︀﹡︴﹢ر﹬﹊﹥ دی و﹬﹙﹫︣ز ︋﹥ در︨︐﹩ ا︫︀ره ﹝﹩ ﹋﹠︡، 
︀︫︡ در   ︋﹩﹞ ﹤︠︣︚ ︀ن آ︋﹩ ﹋﹥ در د﹡﹫︀ و︗﹢د دارد در﹝﹨
︝︀﹜﹫﹊﹥ ﹡﹫︀ز ︋︪︣ ︋﹥ آن ﹨︣ روز در ︝︀ل ا﹁︤ا﹬︩ ا︨️؛ 
﹁︪︀ر   ️︜︑  ︀﹨ رود︠︀ه   ︤﹬︣︋آ ﹨︀ی  ︝﹢زه  از  ︋︧﹫︀ری 
 ﹩﹊﹬︤﹫﹁ ︀ی﹧︐﹬︡ود︜﹞ ﹟﹬د آب ﹨︧︐﹠︡. ا﹢︊﹝﹋ ︡﹬︫︡

︋﹫︪︐﹬︣﹟ ︸︣﹁﹫️ ا︨︐﹀︀ده ﹡︪︡ه ا﹡︣ژی ︋︣ق آ︋﹩ در ︨︣ا︨︣ ︗﹧︀ن ﹋﹥ از ﹡︷︣ ﹁﹠﹩ ا﹝﹊︀ن ﹬︢︎︣ ﹨︧︐﹠︡ (︋︣ای ﹧︋︣ه 
︋︣داری) در آ︨﹫︀، آ﹝﹬︣﹊︀ی ︗﹠﹢︋﹩ و آ﹁﹬︣﹆︀ و︗﹢د دار﹡︡ (︋︀ ر﹡﹌ ﹇︣﹝︤) . ﹝﹆︡ار ︑﹢︨︺﹥ ﹬︀﹁︐﹥ ﹨︣ ﹝﹠︴﹆﹥ ︋︀ ر﹡﹌ 

آ︋﹩ ﹡︪︀ن داده ︫︡ه ا︨️.    
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many developing countries suffered and 
complained bitterly, but to no avail.

Then, in 2000, the World Bank 
signalled its intention to «re-engage» 
with the financing of  water resources 
projects, including dams, subject to cer-
tain safeguards. This was a huge step 
forward. Some still will argue that the 
pendulum is too far in the one direc-
tion, with the minimum criteria for ac-
ceptability set so high that, at best, it 
seriously delays projects and, at worst, it 
is an effective deterrent. However, most 
people would agree that we are now a 
more responsible industry, and the im-
portant thing is that the international fi-
nancing community is firmly back in the 
hydro business.

That, in summary, is the recent his-
tory against which we now judge the 
prospects for the future. The past 15 
years have brought about many chang-
es, to which the industry has respond-
ed. Now, let us look at likely drivers of  
change in the future.

Issue 1:
Demand and resources

We should start by recognizing the new 
hydropower business is based on a finite 
resource, and that most of  the un-devel-

oped potential lies in Africa, Asia, and 
South America, as illustrated in Figure 1. 
Fortunately, this coincides with the fact 
that the growth in demand for electricity 
is highest in these areas of  the world, 
driven by the combined influences of  
population growth and increased access 
to electricity.

Take, for example Brazil, a waken-
ing giant of  an economy which already 
has more than 70,000 mw of  hydropow-
er installed, and vast untapped potential. 
The South American country is experi-
encing growth in electrical demand of  
more than 5 percent per annum, equiva-
lent to about 3,000 MW a year. Although 
electricity demand is increasing at about 
twice the growth rate of  the economy, 
per-capita consumption is still only 
one-third of  that in Western Europe. 
In other words, there is still room for 
significant growth in the system before 
the demand levels off  as it has in more 
mature economies.

Much of  that growth in Brazil will 
be supplied by water power. Brazil is 
one of  the four «BRIC» countries (the 
others being Russia, India, and China) 
that forecasters expect to be the rising 
economies over the next 50 years. All 
four countries exhibit the same combi-
nation of  rapidly growing demand for 

electricity and vast untapped hydro re-
sources. India and China, the new eco-
nomic superpowers of  Asia (each with 
populations in excess of  1 billion), are 
both experiencing gross domestic prod-
uct (GDP) growth at three times that of  
the developed world. Yet in per-capita 
terms, their income and energy con-
sumption is very small, suggesting that 
they will continue to be heavily commit-
ted to harnessing their vast hydropower 
resources for many years to come.

Other countries with stronger 
economies elsewhere in Asia and South 
America are experiencing similar growth 
in demand for electricity, and most of  
them have hydro resources. Many also 
have emerging capital markets that will 
progressively reduce their dependency 
on international funds when it comes to 
financing future projects.

On the other hand, the poorer 
countries, many of  them in Africa, will 
remain heavily dependent on hard cur-
rency financing. This situation creates a 
high exchange rate risk, which, ultimate-
ly, has to be borne by the consumer. Pri-
vate developers also want higher returns 
for working in risky environments. It is a 
cruel irony that countries at the bottom 
of  the economic pile often end up pay-
ing the most for their electricity. They 
need to develop their indigenous hydro 
resources to build their economies, but 
are too poor to finance the infrastruc-
ture to start the process. Catch 22 with 
a vengeance!

Issue 2:
More multipurpose projects

In his book, Water: The Fate of  Our 
Most Precious Resource, Marq de Vil-
liers writes: «The trouble with water __ 
and there is trouble with water __ is that 
theyre not making any more of  it:»  As 
de Villiers rightly points out, the same 
water is constantly being recycled within 
our sealed biosphere, yet mankinds de-
pendence on it is increasing all the time. 
Water-stressed regions in the world are 
growing rapidly, many river basins are 
under severe pressure. These physical 

Worldwide, the technically feasible undeveloped hydroelectric 
potential (red) is highest in Asia, South America, and Africa. 
The developed quantity of each region is shown in blue.
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﹝︺﹞﹢ً﹐ ︑﹬︡︊﹏ ︋﹥ ﹁︪︀ر ﹨︀ی ︨﹫︀︨﹩ ﹝﹩ ︫﹢﹡︡ ︋﹢﹬︥ه 
﹝︪︐︣ك   ︹︋︀﹠﹞ از   ︿﹚︐︟﹞ ﹝﹙︐﹧︀ی  و   ﹅︵︀﹠﹞ ز﹝︀﹡﹫﹊﹥ 

آب ا︨︐﹀︀ده ﹝﹩ ﹋﹠﹠︡. 
رود︠︀﹡﹥  ﹨︀ی  ︝﹢زه  ال،  ا﹬︡ه  د﹡﹫︀ی   ﹈﹬ در 
 ️﹬︣﹬︡﹞ داده ︫︡ه و ﹤︺︨﹢︑ ︡︜︐﹞ ︀ی﹨︡︝ان وا﹢﹠︺︋
 ﹩﹞ ا︑﹀︀ق  ﹡︡رت   ﹤︋  ︳﹬︫︣ا  ﹟﹬ا  ﹏﹝︻ در   .︡﹡﹢︫  ﹩﹞
ا﹁︐︡ ﹋﹥ ﹝﹯︀︧﹏ ︨︀︨﹩ و ︑︀ر︟﹬﹩ ︗︤ء د﹐﹬﹏ آن ﹝﹩ 
︣ روی ﹝﹠︀︋︹ آب در ︝︀ل  ︣ا﹬︴﹩ ﹋﹥ ﹁︪︀ر︋  ︋︀︫︡. در︫ 
 ︣︐﹧︋  ️﹬︣﹬︡﹞  ،﹩﹆︴﹠﹞  ﹏︝ راه   ︀﹧﹠︑ ا︨️،   ︩﹬ا﹁︤ا
 ﹩﹠︺﹞ ︋︡ان   ﹟﹬ا  ﹤﹋  ︫︡︀︋  ﹩﹞ ﹝︜︡ود  ﹝﹢︗﹢د   ︹︋︀﹠﹞
 ︡﹠︚ ︣ی ︋︣ روی ︎︣وژه ﹨︀ی︐︪﹫︋ ︡﹫﹋︀︑ ︡﹬︀︋ ﹤﹋ ️︨ا

﹝﹠︷﹢ره دا︫️. 
 ︹︋︀﹠﹞ از  ا︨︐﹀︀ده  ︨︀زی   ﹤﹠﹫﹧︋ از   ︣︷﹠﹁︣︮
آب، ︎︣وژه ﹨︀ی ︚﹠︡ ﹝﹠︷﹢ره ﹝︤ا﹬︀ی ﹝︟︐﹙﹀﹩ دارد. 
 ︉﹚︗ ︠﹢د   ﹤︋ را  و︨﹫︺︐︣ی   ️﹬︀﹝︝  ︀﹨ ︎︣وژه   ﹟﹬ا
﹝﹩ ﹋﹠﹠︡ و ︋︀ ﹝︟︀﹜﹀️ ﹋﹞︐︣ی ﹡︧︊️ ︋﹥ ︎︣وژه ﹨︀ی 
 ︣︐﹝﹧﹞  .︡﹡﹢︫  ﹩﹞ آ︋﹩) رو︋︣و  (﹡﹫︣و﹎︀ه  ﹝﹠︷﹢ره   ﹈︑
ز﹬︣ا  ا︨️   ︣︑  ️︝را  ︀﹨ ︎︣وژه   ﹟﹬ا  ﹩﹛︀﹞ آ﹡﹊﹥، ︑︃﹝﹫﹟ 

︗︢ب ︎﹢ل از ︵﹬︣﹅ ﹝﹠︀︋︹ ﹝︐︺︡د را︝️ ︑︣ ا︨️. 
 ﹟﹫︋  ﹤﹚︮︀﹁ آ︋﹩  ﹨︀ی  ︎︣وژه   ،﹤﹡︀﹀︨︃︐﹞
ا﹝﹊︀﹡﹬︢︍︣ی ﹝︀﹜﹩ و ا﹇︐︭︀دی را︋﹥ ﹡﹞﹬︀︩ ﹝﹩ ﹎︢ار﹡︡. 
﹬﹈ ︎︣وژه ︚﹠︡﹝﹠︷﹢ره ﹝﹞﹊﹟ ا︨️ از ﹡︷︣ ا﹇︐︭︀دی 
 ︀﹨  ﹤﹠﹬︤﹨ ︋︣ا︋︣  در  آن  ﹝︤ا﹬︀ی  ز﹬︣ا   ︫︡︀︋  ︣﹬︢︎ ا﹝﹊︀ن 
︣وژه ﹝︪︀︋﹥ ﹝﹞﹊﹟ ا︨️ از   ︎﹈﹬ ً︀ ︋﹫︪︐︣ ا︨️. ا﹝︀ ︾︀﹜︊
︨︣︡ ز﹬︣ا از د﹬︡ ا﹇︐︭︀دی و   ︋︣︷﹡ ﹤  ︋︿﹫︺︲ ﹩﹛︀﹞ ︣︷﹡
︑︖︀ری ︋﹥ آن ﹡﹍︀ه ﹝﹩ ︫﹢د. د﹜﹫﹏ ا﹬﹟ ﹝﹢︲﹢ع ︨︀ده 

ا︨️ ز﹬︣ا در ﹎︫︢︐﹥ ﹝︤ا﹬︀ی ︾﹫︣ ﹝︣︑︊︳ ︋︀ ︋︣ق ︑﹢﹜﹫︡ 
 ︣︑︡︋  .︫︡  ﹩﹞  ﹤︐﹁︣﹎  ︣︷﹡ در   ﹩﹡︀︖﹞ ︋︭﹢رت  ︫︡ه 
 ︣︐﹝﹋ ︫︡ه   ︡﹫﹛﹢︑ ︋︣ق   ︀︋  ︳︊︑︣﹞ ﹝︤ا﹬︀ی   ﹩︐︝ آ﹡﹊﹥، 
ا﹋︓︣  در  ز﹬︣ا   ︡﹡﹢︫  ﹩﹞ زده   ﹟﹫﹝︟︑ وا﹇︺﹩  ارزش  از 
﹝﹠︷﹢ر   ﹩︊﹡︀︗ ︠︡﹝︀ت  ︋︣ای  ارز︫﹩  ︋︀زار،  ﹝︡﹜﹧︀ی 

.︡﹡﹢  ︫﹩﹝﹡
در ﹁︱︀ی ر﹇︀︋︐﹩ و ︟︨︀︎﹍﹢ از ﹡︷︣ ︑︖︀ری ﹋﹥ 
 ︣︲︀︝ ︝︀ل  در   ︳﹬︫︣ا  ﹟﹬ا در  آ︋﹩  ﹡﹫︣و﹎︀ه   ️︺﹠︮
︴﹢ر و︲﹢ع ﹝﹠︴﹆﹩ ا︨️ ﹋﹥ ا﹡︐︷︀ر   ︋،︡﹠﹋ ﹩﹞ ️﹫﹛︀︺﹁
دا︫︐﹥ ︋︀︫﹫﹛ ﹬﹈ ︎︣وژه ︚﹠︡ ﹝﹠︷﹢ره ︑﹠﹧︀ ︋︣ ا︨︀س 
﹝︣︑︊︳ ︋︀ ︑﹢﹬︡ ︋︣ق، ︑︃﹝﹫﹟ ﹝︀﹜﹩ ︫﹢د.  و﹝﹠︀﹁︹   ︀﹬︤ا﹞
 ︹﹁︀﹠﹞ ،︀﹧﹡آ ﹅﹬︣︵ را ︎﹫︡ا ﹋﹠﹫﹛ ﹋﹥ از ﹩﹬︀﹧﹨را ︡﹬︀︋ ︀﹞
 ﹈﹝﹋ ︡﹠﹬︣ا﹁ ﹟﹬ا ﹤ ︐﹢ا﹡︡︋  ︣ق ﹨﹛︋   ︋︡﹫﹛﹢︑ ︀  ︋︳︊︑︣﹞ ︣﹫︾

 .︡﹠﹋
آ﹡﹊﹥  ا﹝﹊︀ن  ︋︧﹫︀ری،  در﹝﹢ارد  و︗﹢د،   ﹟﹬ا  ︀︋
 ︉﹛︀﹇ ﹟﹬و ﹝﹠︀﹁︹ را ︋︭﹢رت ︎﹢ل در آورد و درا ︀﹬︤ا﹞
﹡︪︀ن داد، و︗﹢د ﹡︡ارد. ︑﹠﹧︀ راه ﹬ ﹏︝︀را﹡﹥ دادن ︋﹥ 
︎︣وژه از ︵﹬︣﹅ ا﹝︐﹫︀زات ﹝︀﹜﹩ ︋︣ای ︎︣ ﹋︣دن ﹁︀︮﹙﹥ 
 ﹟﹬ا  .︫︡︀︋  ﹩﹞ ا﹇︐︭︀دی  و   ﹩﹛︀﹞ ا﹝﹊︀﹡﹬︢︍︣ی   ﹟﹫︋
و︸﹫﹀﹥ آژا﹡﹧︧︀ی ﹝︀﹜﹩ ︋﹫﹟ ا﹜﹞﹙﹙﹩ ا︨️ ﹋﹥ ︋︭﹢رت 
 ﹤︋ ︎﹠︀﹨﹍︀ه   ﹟﹬︣︠آ و  د﹨﹠︡﹎︀ن  ﹇︣ض  ︋︺﹠﹢ان   ﹩︐﹠︨

 .︡﹠﹬︧︀ب ﹝﹩ آ︝
 ︡﹠︚ ﹨︀ی  ︎︣وژه  ا﹡︐︷︀ر  ︑﹢ان   ﹩﹞ آ﹬﹠︡ه  در 
﹝︡﹜﹧︀ی  ا︨︀س   ︣︋  ﹤﹋ دا︫️  را  ︋﹫︪︐︣ی  ﹝﹠︷﹢ره 
 ﹩﹞ ا︨︐﹀︀ه  و︨﹫︺﹩   ︹﹁︀﹠﹞  ﹩﹛﹢︎ ارزش  از   ︣﹫﹋ ﹝︀ی 
﹋﹠﹠︡- ا﹡︖︀م ﹝﹩ ︫﹢﹡︡. ﹨︣ ز﹝﹟ ﹋﹥ ︋︐﹢ان ﹬﹈ ︎︣وژه 

﹡﹫︣و﹎︀ه آ︋﹩ ﹋﹥ ﹇︣ار ا︨️ در آ﹬﹠︡ه ︨︀︠︐﹥ ︫﹢د را ︋﹥ 
 ️﹫﹆﹁﹢﹞  ︦﹡︀︫ ﹡﹢د   ﹏﹬︡︊︑ ﹝﹠︷﹢ره   ︡﹠︚ ︎︣وژه   ﹈﹬

 .︡︋︀﹬ ﹩﹞ ︩﹬آن ا﹁︤ا
︣︐︪﹫ ﹫﹟ ا﹜﹞﹙﹙﹩︋  ﹨﹞﹊︀ری︋ 

︣وژه ﹨︀ی ﹡﹫︣و﹎︀ه آ︋﹩  ︑︀ر︞﹬ ﹡︪︀ن ﹝﹩ د﹨︡ ﹋﹥︎ 
﹬︢︣ ﹨︧︐﹠︡ ز﹝︀﹡﹫﹊﹥  ︋︴﹢ر ﹇︀︋﹏ ﹝﹑︝︷﹥ ای ا﹡︺︴︀ف︎ 
﹇︣ار ا︨️ در ﹧︪︟︋︀ی ︨﹫︀︨﹩ ﹡﹆︩ ا﹬︀﹝﹡ ︀﹀﹬︡ ز﹬︣ا 
 ︀︊﹬︀ر﹋  ︨︡  .︡﹠︐︧﹨  ︹﹁︀﹠﹞ دارای  آن  در   ︀﹧﹁︣︵  ﹤﹫﹚﹋
﹋﹥ ︋︣ روی رود︠︀﹡﹥ زا﹝︊︤ی ﹇︣ار دارد ﹋﹥ در ﹝︣ز ︋﹫﹟ 
دو  ︋︣ای  ︋︣ق   ︡﹫﹛﹢︑  ﹤︋ ا︨️  وا﹇︹  ز﹬﹞︊︀︋﹢ه  و  زا﹝︊﹫︀ 
 ﹤﹊﹫﹛︀︝ در  داد  ادا﹝﹥   ١٩٧٩  ︀︑  ١٩۶۵ ︨︀ل  از  ﹋︪﹢ر 
 ﹟﹬ا ﹟﹫ ﹢د و د︫﹞﹠﹩ آ︫﹊︀ر︋  ﹝︣ز ا﹬﹟ دو ﹋︪﹢ر ︋︧︐﹥︋ 
︎︣وژه،   ﹟﹬ا د︨️   ﹟﹫﹬︀︎ در  دا︫️.  و︗﹢د  ﹋︪﹢ر﹨︀ 
︎︣وژه ٢٠۴٠ ﹝﹍︀ وا︑﹩ ﹋︀﹨﹢را ︋︀︨︀ در ﹝﹠︴﹆﹥ ﹝︧︐﹆﹏ 
 ︡﹬︀︑آ︎︀ر  ﹜﹬رژ  ︀︋ ︋︣ق  ﹝︊︀د﹜﹥   ﹤︋ ﹨﹞︙﹠︀ن  ﹝﹢زا﹝︊﹫﹈ 
︝︡ا﹇﹏  ﹝﹢︲﹢ع   ﹟﹬ا  ﹤﹋ داد  ادا﹝﹥   ﹩︋﹢﹠︗ آ﹁﹬︣﹆︀ی 
 ﹩﹬︀﹧︐﹛دو  .️﹁︀﹬ ادا﹝﹥  ا﹡︐﹆︀ل   ︳︠ ا﹡﹀︖︀ر  ز﹝︀ن   ︀︑
 ﹜﹨ ︡﹠︐︧﹨ ︣﹍﹬︡﹊﹬ ︿﹛︀︟﹞ ﹑ً﹞︀﹋ ﹩︨︀﹫︨ ︣︷﹡ از ﹤﹋
︝﹢زه  ا﹜﹞﹙﹙﹩   ﹟﹫︋ ﹝﹢︲﹢ع  در   ︫︡︀︋ ﹐زم   ﹤﹋ ﹨︣ز﹝︀ن 
رود︠︀﹡﹥ ﹨︀ ﹨﹞﹊︀ری ﹝﹩ ﹋﹠﹠︡. در آ﹬﹠︡ه ا﹬﹟ ﹝﹢︲﹢ع 

﹢د.  ﹋︀﹝ً﹑ ﹐زم ︠﹢ا﹨︡︋ 
 ﹟﹫ ︨︡️ آوردن ﹝﹢ا﹁﹆️︋  در ﹎︫︢︐﹥، ﹝︪﹊﹏︋ 
︋︴﹢ر  ﹝︣زی  ﹨︀ی  رود︠︀﹡﹥  ︝﹢زه  ز﹝﹫﹠﹥  در  ا﹜﹞﹙﹙﹩ 
 ﹟﹫︋ ﹎︢اران   ﹤﹬︀﹞︨︣ ︋﹢د.   ﹤︺︨﹢︑ ︋︣ای   ﹩︺﹡︀﹞ ︗︡ی 
﹝﹢ا﹁﹆️   ﹤﹋  ﹩﹬︀﹧﹨︎︣وژ وادر  ︻﹠﹢ان   ︘﹫﹨  ﹤︋ ا﹜﹞﹙﹙﹩ 
﹋︪﹢ر﹨︀ی ﹨﹞︖﹢ار را ﹡︡ارد، ﹡﹫﹛ ︫﹢﹡︡ و ︚﹢ن ﹋︧︉ 
 ﹩︮︀︠ ا︑﹀︀ق   ︘﹫﹨  ﹐ً﹢﹝︺﹞ ︋﹢د   ﹏﹊︪﹞ ﹝﹢ا﹁﹆️   ﹟﹬ا

︋︣ای ا︗︣ای ︎︣وژه درا﹧︐﹝︧﹇ ﹟﹬︀ رخ ﹡﹞﹩ داد. 
︋︀ ا﹬﹟ و︗﹢د، ﹡︧﹫﹛ ︑︽﹫﹫︣ا︑﹩ در ︝︀ل وز﹬︡ن 
 ︹︋︀﹠﹞ از  ا︨︐﹀︀ده  ︋︣ای  ︗﹬︡︡ی  ﹧︐﹋︣︝︀ی  و  ا︨️ 
﹝︪︐︣ك آ︋﹩ در ︝︀ل ا﹡︖︀م ا︨️. ﹝︓︀ل ا﹬﹟ ﹇︱﹫﹥، ن 
﹥ ر﹨︊︣ی  ﹫﹟ ا﹜﹞﹙﹙﹩︋  ﹢د ﹋﹥ ︑﹢︨︳ ﹬﹈ ﹎︣وه︋  . ب. ی︋ 
 ︡﹠﹚︋ ﹤﹞︀﹡︣︋ ﹈﹬ ا︋︐﹊︀ر ﹟﹬ا .︫︡ ️﹬︀﹝︝ ﹩﹡︀﹧︗ ﹈﹡︀︋
︎︣واز﹡﹥ ا︨️ ﹋﹥ ﹨︡ف آن ا︨︐﹀︀ده ﹝︪︐︣ك ا﹧︐﹛︀﹬︀ی 
ا︗︐﹞︀︻﹩   ﹤︺︨﹢︑ ︋︣ای   ﹏﹫﹡ رود︠︀﹡﹥  آب  از  ﹨﹞︖﹢ار 
ا﹝﹠﹫️   ﹟﹫﹞︃︑  ︀﹧﹠﹬ا  ︣︋ ︻﹑وه  و  ا﹇︐︭︀دی   ️﹫﹆﹁﹢﹞ و 
آب در ︟︋︩ و︨﹫︺﹩ از آ﹁﹬︣﹆︀ ﹝﹩ ︋︀︫︡. ا﹡︐︷︀ر ﹝﹩ 
رود ﹋﹥ ﹡﹫︣و﹎︀ه آ︋﹩ ﹡﹆︩ ﹝﹧﹞﹩ درا﹬﹟ ︋︣﹡︀﹝﹥ دا︫︐﹥ 

 .︫︡︀︋
 ﹟﹬︀ی ︋﹫︪︐︣ی از ا﹧﹬︀ر﹊﹝﹨ ︡﹨︀︫ ً︀ ﹠﹮﹝︴﹞ ︀﹞
︣وژه ﹨﹬︀﹩ را ﹋﹥  ﹢د ﹋﹥ ا︗︣ای︎  ﹢ا﹨﹫﹛︋  ﹡﹢ع در آ﹬﹠︡ه︠ 

 .︡﹬︀﹝﹡ ﹩﹞ ︣﹬︢ ﹢د را ا﹝﹊︀ن︎   ︋﹟﹊﹝﹞ ︣﹫︾ ﹑ً︊﹇

 ︀︋)  ︫︡︀︋ ﹩﹞ ︣﹬︢︎ ر﹨︀ی ﹝︐︺︡دی دارای ︸︣﹁﹫️ ا︲︀﹁﹩ ﹡﹫︣و﹎︀ه ︋︣ق آ︋﹩ ﹨︧︐﹠︡ ﹋﹥ از ﹡︷︣ ﹁﹠﹩ ﹡﹫︤ ا﹝﹊︀ن﹢︪﹋
ر﹡﹌ ﹇︣﹝︤)، ﹋﹥ ﹝﹩ ︑﹢ان از آ﹡﹧︀ ︋︣ای ︑﹢﹜﹫︡ ﹨﹫︡روژن ا︨︐﹀︀ده ﹡﹞﹢د. روی ﹨﹛ ر﹁︐﹥،  ا﹬﹟ ﹋︪﹢ر﹨︀ ︋︧﹫︀ر ﹁﹆﹫︣ 

﹨︧︐﹠︡. ︑﹢﹜﹫︡ ﹁︺﹙﹩ ﹨︣ ﹋︪﹢ر ︋︀ ر﹡﹌ آ︋﹩ ﹡︪︀ن داده ︫︡ه ا︨️. 
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constraints often translate into politi-
cal pressures, especially where there are 
different regions or nations sharing the 
same water resources.

In a perfect world, river basins 
would be developed and managed as 
unified entities. In reality, this seldom 
happens for both historic and political 
reasons. As the pressure on water re-
sources grows, the only logical response 
is better management of  the finite re-
source available. And this means plac-
ing more emphasis on multipurpose 
projects.

Apart from the necessity of  opti-
mizing the use of  water resources, mul-
tipurpose projects have several advan-
tages. They attract wider support and 
tend to face less opposition than sin-
glepurpose (hydropower) projects and, 
most important, they should be easier 
to finance because there is a prospect of  
attracting money from multiple sources 
based on the non-power benefits they 
create.

Unfortunately water resources 
projects tend to exhibit a gap between 
economic and financial viability. A 
multipurpose project can be economi-
cally viable when the wider benefits are 
weighed against the wider costs, but all 
too often the same project can look fi-

nancially weak when viewed as a com-
mercial proposition. The reason for this 
is simply that, in the past, the nonpower 
benefits have been assumed to be free. 
Worst still, even the power benefits tend 
to have been underestimated because 
most market models fail to put a value 
on ancillary services.

In the commercially accountable 
and competitive environment under 
which hydro now operates, it is clear-
ly illogical to expect a multipurpose 
project to be financed on its power ben-
efits alone. We need to find channels 
through which the non-power benefici-
aries can contribute their share. How-
ever, in many cases, it will not be pos-
sible to monetize the benefits. The only 
solution will be to subsidize the project 
through concessionary financing to fill 
the gap between economic and financial 
viability. This is the role of  the interna-
tional financing agencies, who tradition-
ally are «the lenders of  last resort.»

In the future, we can expect to see 
more multipurpose projects based on fi-
nancing models that capture the mone-
tary value of  these wider benefits. And, 
whenever a prospective hydro project 
can be converted into a multipurpose 
scheme, it will increase its chances of  
success.

More international cooperation

History shows that hydropower projects 
are remarkably resilient when it comes 
to operating across political divides - 
provided it is in the interest of  all par-
ties. The Kariba Dam on the Zambezi 
River, which straddles the boundary be-
tween Zambia and Zimbabwe, contin-
ued to supply power to both countries 
from 1965 to 1979 when the border was 
closed and a state of  open hostility ex-
isted. Further downstream, the 2,040-
Mw Cahora Bassa hydro project in 
newly independent Mozambique traded 
power with what was then apartheid 
South Africa, at least until the power 
line was blown up. Governments at to-
tally opposite ends of  the political spec-
trum of  will cooperate on international 
river basins when it is necessary. And, 
in the future, it will become increasingly 
necessary.

In the past, the difficulty of  ob-
taining international agreement on 
transboundary river basins seriously in-
hibited development. International fin-
anciers would not contemplate becom-
ing involved with any project without 
the agreement of  the riparian states. As 
this was often difficult to obtain, fre-
quently nothing happened.

However, a wind of  change is 
blowing; new moves are being made 
to increase international cooperation 
over the use of  shared water resources. 
An example is the Nile Basin Initiative 
sponsored by a group of  international 
donors led by the World Bank. This ini-
tiative is an ambitious program aimed at 
all of  the riparian states cooperatively 
using the waters of  the Nile to achieve 
economic and social development, as 
well as water security, over a large area 
of  Africa. Hydropower is expected to 
play an important part in the program.

We shall almost certainly see more 
cooperative agreements of  this sort in 
the future, and they will release for de-
velopment projects that previously have 
been impossible to move forward.

Several countries have a large technically feasible surplus of hydroelectric po-
tential (red), which could be used to generate hydrogen. By and large, these 
countries are very poor. Current production in each country is shown in blue.
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﹝﹢︲﹢ع ︨﹢م: 
﹡﹫︣و﹎︀ه آ︋﹩ ︋︣ای ︑﹢﹜﹫︡ ﹨﹫︡روژن 

︚﹫︤ی  ا︮﹙﹩  ار︑︊︀ط   ﹜﹫﹠﹋  ﹩﹞ ﹡﹍︀ه  آ﹬﹠︡ه   ﹤︋ و﹇︐﹩ 
 ﹤︋ آ︋﹩  (﹡﹫︣و﹎︀ه  –اچ    ﹢︑  – اچ  ︋︺﹠﹢ان   ﹤﹋ ︋﹢د  ︠﹢ا﹨︡ 

﹨﹫︡روژن) ﹝︺︣وف ا︨️. 
 ︡﹠﹠﹋  ﹩﹞ ﹋︀ر  ﹨﹫︡روژن   ︀︋  ﹤﹋  ﹩﹬︀﹨ و︨﹫﹙﹥ 
(︨﹢︠️ آ﹡﹧︀ از ﹨﹫︡روژن ا︨️) در وا﹇︹ ︨︊︉ ︻︡م 
 ️︧﹬ز  ︳﹫︜﹞ و   ︡﹡﹢︫  ﹩﹞ آ﹐﹬﹠︡ه  ﹎︀ز﹨︀ی  ︠︣وج 
از   ﹤﹋  ﹩﹬︀﹧︨﹢︋﹢︑ا و   ︀﹧﹠﹫︫︀﹞  .︡﹠﹠﹋  ﹩﹝﹡ آ﹜﹢ده  را 
 ﹑ً︊﹇  ︡﹠﹠﹋  ﹩﹞ ا︨︐﹀︀ده   ️︠﹢︨ ︋︺﹠﹢ان  ﹨﹫︡روژن 
ز﹬︀دی  ︎﹢ل  و  ا﹡︡  ︫︡ه  ا︨︐﹀︀ده   ﹩︪﹬︀﹞آز ︋︭﹢رت 
︋︺﹠﹢ان  ﹨﹫︡روژن   ️︠﹢︨ ﹁﹠︀وری   ﹤︺︨﹢︑ ︋︣ای 
 ﹩︪﹬︀﹞آز ︋︭﹢رت   ﹑ً︊﹇  ︡﹠﹠﹋  ﹩﹞ ا︨︐﹀︀ده   ️︠﹢︨
ا︨︐﹀︀ده ︫︡ه ا﹡︡ و ︎﹢ل ز﹬︀دی ︋︣ای ︑﹢︨︺﹥ ﹁﹠︀وری 
 ﹈﹬ ︡ه ا︨️. ا﹝︀ ﹨﹫︡روژن ︣ج︫  ︨﹢︠️ ﹨﹫︡روژن︠ 
︀︫︡ و ︑﹠︝ ﹈﹬ ︀﹧﹞﹏ ﹋﹠﹠︡ه ا︨️.  ﹝﹠︊︹ ا﹡︣ژی ﹡﹞﹩︋ 

ز﹝︀﹡﹩   ︀﹧﹠︑ ﹨﹫︡روژن  ا︮﹙﹩   ️﹬︤﹞ وا﹇︹  در 
 ︣﹬︢︎  ︡﹬︡︖︑  ︹︋︀﹠﹞ از  ﹨﹫︡روژن   ﹤﹋ ︫﹢د   ﹩﹞  ﹏︮︀︝
از   ︣︲︀︝ ︝︀ل  در  ﹨﹫︡روژن   ︣︐︪﹫︋ ︫﹢د.   ︡﹫﹛﹢︑
ا﹎︣  د﹜﹫﹏   ﹟﹫﹝﹧︋ ︫﹢د.   ﹩﹞  ︡﹫﹛﹢︑  ︀﹨ ﹨﹫︡ور﹋︣︋﹟ 
ا﹬﹟ رو﹬﹥ ︑︽﹫﹫︣ ﹡﹊﹠︡ ﹝︪﹊﹏ ا︮﹙﹩ ﹎︣م ︫︡ن ز﹝﹫﹟ 
 ﹩﹇︀︋ ︠﹢د  ﹇﹢ت   ﹤︋ ﹨﹞︙﹠︀ن  ا﹡︣ژی   ﹟﹫﹞︃︑ ا﹝﹠﹫️  و 

︠﹢ا﹨︡ ﹝︀﹡︡. 
ا﹜﹊︐︣و﹜﹫︤   ﹅﹬︣︵ از  ︑﹢ا﹡︡   ﹩﹞ آ︋﹩  ﹡﹫︣و﹎︀ه 
 ️︊︧﹡  ﹤︋ آن  از  ا︨︐﹀︀ده   ﹤﹋  ︡﹬︀﹝﹡  ︡﹫﹛﹢︑ ﹨﹫︡ورژن 
 ،︣﹍﹬د  ︣﹬︢︎  ︡﹬︡︖︑ ا﹡︣ژ﹧﹬︀ی   ︣︐︪﹫︋ از  ا︨︐﹀︀ده 
 ﹤︋ آ︋﹩  (﹡﹫︣و﹎︀ه  اچ   –  ﹢︑  – اچ  روش  ا︨️.   ︣︐︊︨︀﹠﹞
︋︣ا︋︣  در  ﹨﹫︡روژن   ︡﹫﹛﹢︑  ︹︊﹠﹞ ︋︺﹠﹢ان  ﹨﹫︡روژن)  
﹇﹫﹞︐﹧︀ی رو︋﹥ ا﹁︤ا﹬︩ ﹡﹀️ ︋︧﹫︀ر ر﹇︀︋︐﹩ ﹝﹩ ︋︀︫︡. 
﹝︪﹊﹏، ︎﹫︡ا ﹋︣دن ﹝︜﹏ ﹝﹢رد ﹡︷︣ ﹝﹩ ︋︀︫︡. ︗﹧︀ن 
 ﹩﹞ آ︋﹩  ﹡﹫︣و﹎︀ه  ﹝︀﹡︡ه   ﹏︴︺﹞ ﹨︀ی   ﹤﹬︀﹞︨︣ از   ﹢﹚﹝﹞
︋︀︫︡ در ﹧︐﹫﹁︣︸ ️﹆﹫﹆︝︀ی ا︨︐﹀︀ده ﹡︪︡ه ︋︧﹫︀ری 
در   ً︀ ︑︡﹝︻  ﹤﹋ دارد  و︗﹢د  ا﹁︐︀ده  دور  ﹧︐﹬︀︨︀ی  در 
 ﹟﹬ا از  ︑﹢ا﹡﹠︡   ﹩﹝﹡  ︀﹧﹡آ ︠﹢د   ﹤﹋ ا︨️   ﹩﹬︀﹨ر﹢︪﹋
﹝﹠︀︋︹ ا︨︐﹀︀ده ﹋﹠﹠︡ و ﹬︀ ان را ︑﹢︨︺﹥ د﹨﹠︡. ﹝﹞﹊﹟ 
ا︨️ ︋﹆﹫﹥ ﹋︪﹢ر﹨︀ ﹬﹐︀︋ ️﹝﹫﹇ ︡﹠︫︀︋ ︣︲︀︝﹩ ︋︣ای 
 ﹏﹝︝ ︡﹬︀ ︍︣داز﹡︡ ا﹝︀ ﹨﹫︡روژژن︋   ︋︣﹬︢  ︎︡﹬︡︖︑ ا﹡︣ژی
و ذ︠﹫︣ه ︫﹢د. ا﹬﹟ ︑﹊﹠﹢﹜﹢ژی و︗﹢د دارد ا﹝︀ ﹬︀︋︡ در 
ا﹇︐︭︀د  و   ︀﹨  ﹤﹠﹬︤﹨ و  ︫﹢د   ︩﹬︀﹞آز و︨﹫︹  ﹝﹆﹫︀س 
 ﹩﹯︤︗ و  د﹇﹫﹅  ﹝︴︀﹜︺︀ت  ا﹡︖︀م  ز﹝︀ن   ︀︑  ﹤︵﹢︋︣﹞

﹢ا﹨︡ ﹝︀﹡︡.  ﹡︀﹝︺﹙﹢م︠ 
 ﹤︋  ﹏﹬︡︊︑ ︋︐﹢ا﹡︡  آ︋﹩  ﹡﹫︣و﹎︀ه  ﹝︜︭﹢ل  ا﹎︣ 

 ﹟﹫︋ ︋︭﹢رت   ﹤﹋ ︫﹢د   ﹩﹬﹐︀﹋
︎﹢ل   ︀︋ ﹝︊︀د﹜﹥   ﹏︋︀﹇ ا﹜﹞﹙﹙﹩ 
︣﹁﹠︷︣ از ا﹬﹠﹊﹥ در ﹋︖︀   ︫︮︡︀︋
ا﹬︖︀د   ︒︻︀︋  ︫︡︀︋ ︫︡ه   ︡﹫﹛﹢︑
 ️︺﹠︮ در   ︡﹬︡︗  ︭︣︻  ﹈﹬
 ﹟﹬ا  ﹟﹫﹠︙﹝﹨ ︋﹢د  ︠﹢ا﹨︡ 
﹝﹢︲﹢ع    ﹝﹩ ︑﹢ا﹡︡ ︨︣﹡﹢︫️ 
︴﹢ر ﹇︀︋﹏  ﹋︪﹢ر﹨︀ی ﹁﹆﹫︣︑︣ را︋ 
 ﹟﹬ای ︑︽﹫﹫︣ د﹨︡ ﹋﹥ ا ﹤︷︝﹑﹞
 ٢۶ ص   ٢  ﹏﹊︫ در   ︀﹨ ﹋︪﹢ر 
﹡︪︀ن داده ︫︡ه ا﹡︡ ﹋﹥ دارای 
﹝﹫︤ان  از   ︩﹫︋ آ︋﹩   ︹︋︀﹠﹞

﹢د ﹨︧︐﹠︡.  ﹝︭︣ف دا︠﹙﹩︠ 
﹝︜︀︨︊︀ت  ︋︀ ︎︀ره ای از 
را   ﹤︐﹊﹡  ﹟﹬ا ︑﹢ان   ﹩﹞  ﹩﹬ا︋︐︡ا
﹁︣ض   ︡﹫﹬︀﹫︋ ﹡﹞﹢د.   ︣︑ رو︫﹟ 
﹋﹠﹫﹛  ﹬﹈ ﹋︪﹢ر ︾﹠﹩ از ﹝﹠︀︋︹ 
در   ﹤﹋  ﹩﹬︀﹨ر﹢︪﹋ آ︋﹩، ﹡︷﹫︣ 
︫︡ه  داده   ︩﹬︀﹝﹡  ٢  ﹏﹊︫
ا﹡︡، ︋︐﹢ا﹡︡ از دو ︨﹢م ︸︣﹁﹫️ 
 ً︀ ︭︟︪﹞ آ︋﹩  ︋︣ق  ا﹡︣ژی 

︋︣ای ︑﹢﹜﹫︡ ﹨﹫︡روژن ا︨︐﹀︀ده ﹋﹠︡ و ︝﹅ ا﹝︐﹫︀ز ١۵ 
 .︡﹬︀﹝﹡  ️﹁︀﹬در را  ︋︣ق  ︋︣ای   ﹐︀﹋  ️﹝﹫﹇ در︮︡ی 
را  ا﹝︐﹫︀ز   ﹅︝  ﹟﹬ا ا﹇︐︭︀دی   ️︊︓﹞  ︣﹫︔︃︑  ١ ︗︡ول 
 ︬﹛︀︠︀﹡  ︡﹫﹛﹢︑ از  در︮︡ی  (︋︺﹠﹢ان  د﹨︡   ﹩﹞ ﹡︪︀ن 
از  در︮︡ی  ︋︺﹑وه  ﹋︪﹢ر   (﹩︎ دی.   .﹩︗) دا︠﹙﹩ 

 . (︣︲︀︝ ︀ل︝ ︮︀درات
﹨﹞︀﹡﹍﹢﹡﹥ ﹋﹥ در ︗︡ول ﹡︪︀ن داده ︫︡ه ا︨️، 
آ︋﹩  ︋︣ق  ا﹡︣ژی  ﹁︣وش  از  ︫︡ه   ️﹁︀﹬در ا﹝︐﹫︀ز   ﹅︝
︡ت ا﹇︐︭︀د   ︫﹤ ︣ای ︑﹢﹜﹫︡ ﹨﹫︡روژن︋   ︋﹐︀﹋ ﹈﹬ ان﹢﹠︺︋
 ﹩﹞  ️﹬﹢﹆︑ را  ︗﹧︀ن  ﹋︪﹢ر﹨︀ی   ﹟﹬︣︑  ︣﹫﹆﹁ از   ﹩︠︣︋
﹝﹢رد  ﹁︣︲﹫︀ت  روی   ︣︋  ﹩︱︺︋ ا︨️   ﹟﹊﹝﹞  .︡﹠﹋
﹫︀م ﹋﹙﹩  ︀︫﹠︡ ا﹝︀︎  ︜︒ دا︫︐﹥︋  ا︨︐﹀︀ده در ا﹬﹟ ﹝︓︀ل︋ 

︋︧﹫︀ر ︫﹀︀ف و رو︫﹟ ا︨️. 
︑﹢ا﹡︡   ﹩﹞  ︣﹍﹬د ︑﹊﹠﹢﹜﹢ژ﹧﹬︀ی  از  ﹋︡ا﹝﹫﹈ 
﹬︀︎︡اری  ز﹝﹫﹟،  ︫︡ن  ﹎︣م   ﹏﹊︪﹞ ﹨﹞︤﹝︀ن  ︋︭﹢رت 
﹨﹞︤﹝︀ن  ︋︴﹢ر  را   ﹩﹡︀﹧︗  ︣﹆﹁ و  ﹨﹢ا  آ﹜﹢د﹎﹩  ا﹡︣ژی، 

﹬︀﹝﹡ ﹏︝︡؟ 
 ︀﹧﹬︣﹫﹎ ﹤︖﹫︐﹡

 ﹩﹊︐﹞ ﹨﹞︙﹠︀ن  آ︋﹩  ﹨︀ی  ︎︣وژه   ﹩﹛︀﹞  ﹟﹫﹞︀︑
︋﹥ ︑︣﹋﹫︉ ︎﹢ل ︟︋︩ ︭︠﹢︮﹩ و دو﹜︐﹩ ︠﹢ا﹨︡ ︋﹢د. 
︗︢اب  ﹝︣دم  از  و︨﹫︺﹩  ﹎︧︐︣ه  ︋︣ای   ︡﹬︀︋  ︀﹨ ︎︣وژه 

︋︀︫︡ ︑︀ ︎﹢ل ︻﹞﹢﹝﹩ را ︋﹍﹫︣﹡︡ وا﹬﹟ ︎︣وژه ﹬︀︋︡ از ﹡︷︣ 
 ︣﹬︢︍﹡︀﹊﹞ا  ﹩︮﹢︭︠  ︩︟︋ ︎﹢ل  ︗︢ب  ︋︣ای   ﹩﹛︀﹞

 .︡﹠︫︀︋
 ﹤︗﹢︑  ︡﹬︀︋ ،﹩﹞﹢﹝︻  ️﹬︀﹝︝  ︉﹚︗ ︋︣ای 
آ︋﹩  ﹨︀ی  ︎︣وژه  ا﹇︐︭︀دی  و︨﹫︹   ︹﹁︀﹠﹞  ﹤︋ ︋﹫︪︐︣ی 
روی   ︣︋ ︋﹫︪︐︣ی   ︡﹫﹋︃︑  ︡﹬︀︋   ،﹟﹬ا  ︣︋ ︻﹑وه  ﹡﹞﹢د. 
ا﹜﹞﹙﹙﹩   ﹟﹫︋ ︗﹢ا﹡︉  و  ﹝﹠︷﹢ره   ︡﹠︚ ﹨﹠﹧︀ی  ︎︣وژه 
︀ً، ا︨︐﹀︀ده  ︐﹬︀﹧﹡ .️︫︎︣وژه ﹨︀ی ︋︣ق آ︋﹩ دا ﹤︺︨﹢︑
 ﹤︺︨﹢︑ ا﹝﹊︀ن  ﹨﹫︡روژن،   ︡﹫﹛﹢︑ ︋︣ای  آ︋﹩  ﹡﹫︣و﹎︀ه  از 
آ︋﹩  ا﹡︣ژی  ﹨︀ی   ﹤﹬︀﹞︨︣ دارای   ﹤﹋ را  ﹋︪﹢ر﹨︀   ﹩︠︣︋
 ﹟﹬ا︨︐﹀︀ده ﹡︪︡ه ﹨︧︐﹠︡ ﹁︣ا﹨﹛ آورد. ﹝﹞﹊﹟ ا︨️ ا
﹝﹢︲﹢ع ︋︺﹫︡ ︋﹥ ﹡︷︣ ︋︨︣︡ ا﹝︀ ︑﹢︗﹥ دا︫︐﹥ ︋︀︫﹫︡ ﹋﹥ 
 ︩﹫︎ ︨︀ل   ٢٠ در   ︤﹫﹡ ﹨︣﹝︀ه   ﹟﹀﹚︑ از  ا︨︐﹀︀ده  ︑︭﹢ر 

︋︧﹫︀ر دور از ذ﹨﹟ ︋﹢د. 

︑﹞︀س ︋︀ آ﹇︀ی ﹨︡ 
︎︧️ ا﹜﹊︐︣و﹡﹫﹊﹩:  

chris head@ btopenworld.com

Potential Royalties from Sales of Hydroelec-
tricity for Hydrogen Production1

  Royalties as  Royalties as
               a% of  Gross          a% of
Country           Domestic Product               Current Exports

Bhutan          68            260 
DRC2           53            400 
Ethiopia         17            228 
Kyrgystan         21             73 
Laos          23           118 
Nepal                    16                   116
Notes:
1Assumptions The quantity of  hydroelectricity available for sale 
in each country is based on development of  65 percent of  the 
remaining technically feasible potential. Royalties are calculated 
at 15 percent of  the commodity price for electricity; the com-
modity price used was US6 cents per kilowatt-hour.
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Issue 3: the wild card:
hydropower to hydrogen

When one looks far enough into the fu-
ture, the wild card must surely be what 
is becoming known as «H-to-H» (hydro-
power to hydrogen). Vehicles powered 
by hydrogen offer the prospect of  emis-
sions-free transport, without atmospher-
ic pollution. Buses and cars powered by 
hydrogen are already

in service on an experimental ba-
sis, and vast sums of  money have been 
spent on developing hydrogen fuelcell 
technology. But hydrogen is not an en-
ergy source; it is only a carrier. The full 
benefits of  the hydrogen economy will 
only be achieved if  hydrogen can be 
produced from renewable sources. Most 
hydrogen today is made from hydrocar-
bons, so unless we can change this, the 
underlying problems of  global warming 
and security of  supply remain.

Hydropower can produce hydrogen 
through electrolysis, and it is better suited 
for this purpose than most other renewa-
bles. H-to-H looks increasingly competi-
tive as a source of  hydrogen in the face 
of  rising oil prices. The difficulty is loca-
tion. The world is full of  stranded hydro 
assets, untapped potential at remote sites 
mainly in countries that cannot develop 
or use the resource themselves. Other 
countries may be prepared to pay a high 
price for renewable energy, but the hy-
drogen has to be transported and stored. 
The technology exists, but it needs to be 
scaled up, and the costs and economics 
will remain uncertain until more detailed 
studies are undertaken.

If  the product of  hydropower can 
be turned into a commodity that is in-
ternationally tradable for hard currency 
irrespective of  where it is produced, it 
would mark a new era for our industry. 
It also could dramatically change the for-
tune of  some of  the poorer countries 
of  the world, including those shown in 
Figure 2 on page 26, that happen to have 
hydro resources far in excess of  their do-
mestic requirements.

A few back-of-the-envelope calcu-
lations will illustrate the point. Lets as-

sume that a hydro-rich 
country, such as one 
of  those featured in 
Figure 2, develops two-
thirds of  its hydroelec-
tric potential specifi-
cally for the purpose of  
hydrogen production 
and receives a royalty 
of, say, 15 percent of  
the commodity price 
for the electricity. Ta-
ble 1 shows the posi-
tive economic effect 
such a royalty could 
have (as a percentage 
of  the countrys GDP 
as well as a percentage 
of  current exports). 
As shown in the table, 
royalties from the sale 
of  hydroelectricity as a 
commodity for hydro-
gen production could 
substantially boost the 
economies of  some of  
the worlds poorest countries. One may 
argue with the specific assumptions used 
in this example, but the overall message, 
and the potential, is very clear.

What other tech-nology offers the 
opportunity to tackle the problems of  
global warming, energy sustainability, at-
mospheric pollution, and global poverty 
simultaneously?

Conclusions

Financing of  hydro projects will continue 
to be dependent on a mix of  private and 
public money. Projects must be attractive 
to a wide range of  affected people to get 
public money, and they must be finan-
cially viable to attract private money.

To encourage public support, more 
attention needs to be given toward dem-
onstrating and quantifying the wider 
economic benefits of  hydro. In addition, 
there has to be an increased emphasis on 
multipurpose and international aspects 
of  hydroelectric developments.

Finally, using hydropower to pro-
duce hydrogen offers the prospect of  be-

ing able to develop some of  the worlds 
stranded hydro assets. It may sound far-
fetched, but so did the idea of  mobile 
telephones just 20 years ago!

Mr. Head may be reached at 
Chris Head & Associates, 
East Weald,
Ashford Road, Tenterden, 
Kent TN30 6LX United King-
dom; (44)
1580-763552; E-mail: chris 
head@ btopenworld.com

Note

1deVilliers, Marq, Water: The Fate of
Our Most Precious Resource, Mc-
Clelland & Stewart, Toronto, On-
tario, Canada, 2003.
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 ﹈︚﹢﹋ ﹨︀ی  ﹡﹫︣و﹎︀ه  در  د﹐ر  ﹝﹫﹙﹫﹢ن   ۴١ (آ︑﹏)،  
︨﹢﹬︀﹞︨︣ ︦﹫﹯﹥ ﹎︢اری  ﹝﹩ ﹋﹠︡ 

︮﹠︺️ آب و ︋︣ق ︨﹢﹯﹫︦ آ. ت. ف. ی (آ︑﹏) ا︻﹑م 
(۴١/۴﹝﹫﹙﹫﹢ن  ﹁︣ا﹡﹈  ﹝﹫﹙﹫﹢ن   ۵٠ دارد   ︭︡﹇  ﹤﹋ ﹋︣د 
 ︦﹫﹯﹢︨ در   ﹈︚﹢﹋ ﹨︀ی  ﹡﹫︣و﹎︀ه   ﹤︺︨﹢︑ در  د﹐ر)  
در  را  آ︋﹩  ﹡﹫︣و﹎︀ه   ﹤︺︨﹢︑  ︤﹫﹡ و   ︡﹬︀﹝﹡ ﹎︢اری   ﹤﹬︀﹞︨︣

ا﹬︐︀﹜﹫︀ ﹡﹫︤ ︋﹥ ا︗︣ا ﹎︢ارد. 
 ︣﹬︢︍﹡︀﹊﹞آ︑﹏ ا︻﹑م ﹋︣د ﹇︭︡ دارد از ︸︣﹁﹫️ ا
﹧︋︣﹨︊︣داری   ︣﹬︢︎  ︡﹬︡︖︑ ا﹡︣ژی   ︹︋︀﹠﹞ ا﹇︐︭︀دی 
﹧︚︀ر  ﹇︡م:  او﹜﹫﹟  ︋︺﹠﹢ان  ﹝﹠︷﹢ر   ﹟﹬ا ︋︣ای   ﹤﹋  ︡﹬︀﹝﹡
 ﹩﹞ ا︝︡اث   ︀﹫﹛︀︐﹬ا و   ︦﹫﹯﹢︨ در   ﹈︚﹢﹋ ﹡﹫︣و﹎︀ه 

 .︡﹬︀﹝﹡
︮﹠︺️ آب و ︋︣ق ︨﹢﹯﹫︦، آ︋﹏ را ︑︃︨﹫︦ ﹋︣د 
﹡﹫︣و﹎︀ه  و   ︫︡︀︋  ﹩﹞ (﹩︗ ای  ﹧︨︀م(ا﹡︐﹍︣ا  دارای   ﹤﹋
 ٢٠٠۶ ا﹋︐︊︣  در   ︦﹫﹯﹢︨ ︫︣ق  در  را  وا︑﹩   ﹢﹚﹫﹋  ١۴٠
 ﹤︺﹛︀︴﹞ د︨️  در   ︣﹍﹬د ﹨︀ی  ︎︣وژه  ﹡﹞﹢د.  ا﹡︡ازی  راه 
﹝﹩ ︋︀︫﹠︡ ﹋﹥ در ز﹝︀ن ﹝﹞﹊﹟ ︋︀ ︫︣﹋︀ی ﹝︜﹙﹩، ا︗︣ا 

︠﹢ا﹨﹠︡ ︫︡. 
در ﹋︀﹡︐﹢ن ︑﹫︧﹫﹠﹢، آ︑﹏ ﹧︨ ︉︝︀︮︀م س . ج 
 ️﹫﹁︣︷︋  ً︀ ︺﹝︗  ﹢﹠﹫︧﹫︑ در  را  ﹡﹫︣و﹎︀ه   ٣  ﹤﹋  ︫︡︀︋  ﹩﹞
٣/۶ ﹝﹍︀ و﹜️ دارد. ︫︩ ﹡﹫︣و﹎︀ه ١ ﹝﹍︀ وا︑﹩ د﹬﹍︣ در 

ا﹬﹟ ﹝﹠︴﹆﹥، در ︝︀ل ︋︣﹡︀﹝﹥ ر﹬︤ی ﹝﹩ ︋︀︫﹠︡. 
در  را   ﹈︚﹢﹋ ﹡﹫︣و﹎︀﹨﹩  ﹨︀ی  ︎︣وژه  ا︨️  ﹇︣ار  آ︑﹏ 

ا﹬︐︀﹜﹫︀ ︑﹢︨︺﹥ د﹨︡ 
 ٨۵  ﹩︮﹢︭︠  ︩︟︋ ﹎︢اران   ﹤﹬︀﹞︨︣  ﹅﹬︣︵ از  آ︑﹏ 
︫﹞︀ل  در  را   ﹈︚﹢﹋ ﹡﹫︣و﹎︀﹨﹩  ︎︣وژه  دو   ﹜﹧︨ در︮︡ 
آ︑﹏  ا︨️.  آورده   ️︨︡︋ را   ️﹡﹢﹞︡﹫︎  ﹤﹆︴﹠﹞  ︀﹫﹛︀︐﹬ا
 ﹤﹋ د﹨︡   ﹤︺︨﹢︑ را   ︀﹨ ︎︣وژه   ﹟﹬ا از   ﹩﹊﹬ دارد   ︭︡﹇
︎︣وژه ۴ ﹝﹍︀ وا︑﹩ ﹝﹢﹡︐﹥ رو︨︀ ﹝﹩ ︋︀︫︡. ا﹬﹟ ︎︣وژه در 

︨︀ل ٢٠٠١ ︋︣ روی رود︠︀﹡﹥ ︨﹫︀ ︨︀︠︐﹥ ︫︡. 
﹡﹫︣و﹎︀ه دوم، ︎︣وژه ۴/۶ ﹝﹍︀ وا︑﹩ ا︨️ ﹋﹥ ﹇︣ار 
 ︉﹚︴﹞  ﹟﹬ا آ︑﹏  ︫﹢د.   ﹏﹝﹫﹊︑  ٢٠٠٨ ︨︀ل  در  ا︨️ 
را  آن  ︋︺︡اً  او   ﹩﹬︀﹫﹛︀︐﹬ا  ︡﹬︡︗  ﹈﹬︫︣ و  ﹋︣د  ا︻﹑م  را  
︑﹢︨︺﹥ ︠﹢ا﹨︡ داد و﹬﹈ ︫︣﹋️ ︗︡ا﹎︀﹡﹥ ︋︣ای ︨︀︠️ 
 ︦﹫︨︃︑ ︀﹫﹛︀︐﹬در ا ︡﹬︡︗ و ︋︨︡️ آوردن ﹡﹫︣و﹎︀ه ﹨︀ی

︠﹢ا﹨︡ ﹡﹞﹢د. 

 ﹈︚﹢﹋ ︣و﹎︀ه ﹨︀ی﹫﹡ ﹏﹞︀︫ ︀﹊﹬︣﹞وام ︋︀﹡﹊﹩ دا︠﹙﹩ آ
﹡﹫︤ ﹝﹩ ︫﹢د. 

 (﹩︋  . دی   . ای  (آی.   ︀﹊﹬︣﹞آ دا︠﹙﹩   ﹤︺︨﹢︑  ﹈﹡︀︋
 ︉﹬﹢︭︑را  ︀﹞︀﹡︀︎  ﹤︋ د﹐ری  ﹝﹫﹙﹫﹢ن   ٣٠ وام  ︎︣دا︠️ 
ر︨︀﹡﹩  ︋︣ق  ︋︣﹡︀ه   ﹩﹛︀﹞  ﹟﹫﹞︃︑ آن  ﹨︡ف   ﹤﹋ ﹋︣د 
آ︋﹩  ﹡﹫︣و﹎︀﹨﹧︀ی   ﹏﹞︀︫ ︑﹢ا﹡︡   ﹩﹞ و  ا︨️   ﹩﹬︀︐︨رو

﹋﹢︚﹈ ﹡﹫︤ ︋︪﹢د. 
︋︣﹡︀ه   ﹟﹬ا  ﹤﹋ ﹋︣د  ا︻﹑م   ﹩︋. دی   . ای   . آی 
 ﹤︋  ️﹞︡︠ ︋︣ای  و︭︠﹢︮﹩  دو﹜︐﹩  ﹎︢اری   ﹤﹬︀﹞︨︣
و   ︡﹫︪︟︋ ︠﹢ا﹨︡  ﹧︋︊﹢د  را   ﹩﹬︀︐︨رو  ︡︝وا  ٣٠٠٠٠
 ︩﹬ا﹁︤ا در︮︡   ١٠ را  ︋︣ق  دارای  رو︨︐︀﹨︀ی  ﹝﹫︤ان 

﹝﹩ د﹨︡. 
︋︣ای  ﹬︀را﹡﹥  ︎︣دا︠️   ﹏﹞︀︫  ﹤﹞︀﹡︣︋  ﹟﹬ا
ا﹡﹍﹫︤ه  ا﹬︖︀د   ︒︻︀︋  ﹤﹋ ا︨️   ︡﹬︡︗ ﹎︢اری   ﹤﹬︀﹞︨︣
︋︣ق  در  ﹎︢اری   ﹤﹬︀﹞︨︣ ︋︣ای   ﹩︮﹢︭︠ ︫︣﹋︐﹧︀ی  در 
︎︣وژه   ︀﹬ و   ﹤﹊︊︫  ﹤︺︨﹢︑  ﹅﹬︣︵ از   ﹩﹬︀︐︨رو ر︨︀﹡﹩ 
﹬︢︣ در ﹝﹠︀︵﹅ دور ا﹁︐︀ده، ︠﹢ا﹨︡   ︎︡﹬︡︖︑ ︀ی ا﹡︣ژی﹨
︫︡. در﹝﹫︀ن ︎︣وژه ﹨︀ی ا﹡︣ژی ︑︖﹬︢︎ ︡﹬︡︣ ﹋﹥ وا︗︡ 
︋︀دی   ،﹈︚﹢﹋ آ︋﹩  ︋︣ق  ﹨︀ی  ﹡﹫︣و﹎︀ه   ︡﹠︐︧﹨  ︳﹬︫︣ا
﹇︣ار  ︠﹢ر︫﹫︡ی  ا﹡︣ژی   ﹤︋ ﹝︣︋﹢ط  ︑︃︨﹫︧︀ت  و﹡﹫︤ 
دار﹡︡ ﹋﹥ ا﹡﹩ ﹝︴﹙︉ را آی . ای . دی . ︋﹩ ︋﹫︀ن ﹡﹞﹢د. 
 ︹﹬ز﹢︑ ︻﹧︡ه   ︣︋  ︀﹨ ︎︣وژه   ️︠︀︨ و   ﹩﹬︀﹧﹡  ﹩︝︣ا︵
 ︡﹬︡︖︑ ا﹡︣ژی   ﹜︐︧﹫︨ ﹋﹠﹠︡﹎︀ن  اداره   ︀﹬ و  ﹋﹠﹠︡﹎︀ن 
از  ﹡﹍﹧︡اری  ﹝︧﹢و﹜﹫️   ﹟﹫﹠︙﹝﹨  ﹤﹋  ︫︡︀︋  ﹩﹞  ︣﹬︢︎
ر﹨︊︣  را   ︉﹚︴﹞  ﹟﹬دار﹡︡، ا ︻﹧︡ه   ︣︋ را﹡﹫︤  ︑︃︨﹫︧︀ت 
 ﹢﹧﹛︀روا﹋ ، آر﹡︀﹜︡وو﹬︣ا﹬︡ی   ﹩︋ دی.  ای.  آی.  ﹎︣وه 

︋﹫︀ن ﹡﹞﹢د. 
و  ا︨︀︨﹩   ️﹬﹢﹆︑ ︋︣ای   ﹟﹫﹠︙﹝﹨  ﹤﹞︀﹡︣︋  ﹟﹬ا
︨︀︠️ ︸︣﹁﹫️ ︗﹬︡︡، ︋︺﹑وه ︑︃﹝﹫﹟ ﹝︀﹜﹩ ﹝︴︀﹜︺︀ت 
 ︡﹬︡︗  ︹︊﹠﹞ ︋︺﹠﹢ان   -   carbon credit sale ︋﹞﹠︷﹢ر 
︑︃﹝﹫﹟ ﹝︀﹜﹩ (︨︣﹝﹬︀﹥ ﹎︢اری) – ا︨︐﹀︀ده ︠﹢ا﹨︡ ︫︡. 

 ﹅﹬︣︵ از ﹤﹞︀﹡︣︋ ﹟﹬︋︣ای آ﹝︀ده ︨︀زی ا ️﹬︀﹝︝
 ︣﹆﹁  ︩﹨︀﹋ و﹬︥ه  ︮﹠︡وق   ﹤︧︨﹢﹞  ﹩﹠﹁ ﹨﹞﹊︀ری  وام 
دوره  دارای   ﹤﹋ وام   ﹟﹬ا ا︨️.  ︫︡ه   ﹟﹫﹞︃︑ ژا︎﹟ 
 ︩︪︟︋  ﹏﹞︀︫ آن  ︨︀ل   ۵ و  ا︨️   ﹤﹛︀︨  ٢۵ ︋︀ز﹎︪️ 

﹝﹩ ︫﹢د ﹋﹥ ﹡︣خ ﹧︋︣ه آن ﹡﹫︤ ﹇︀︋﹏ ︑﹠︷﹫﹛ ا︨️. 

︑﹢﹜﹫︡ ﹋﹠﹠︡﹎︀ن ا﹡︣ژی ︑︖﹬︢︎ ︡﹬︡︣ ا﹬︐︀﹜﹫︀، ۵ ﹡﹫︣و﹎︀ه 
آ︋﹩ ﹋﹢︚﹈ را ﹝︊︀د﹜﹥ ﹝﹩ ﹋﹠﹠︡

 ﹜﹧︨ ︡︮از آ. ب. گ ، ٩٠ در ︡︝وا ﹈﹬ ،﹩︍︨ا ️﹋︫︣
 ﹤︋ را  ای  ای.  اس.  آی.   ﹈︚﹢﹋ آ︋﹩  ﹡﹫︣و﹎︀ه  در  ︠﹢د 

(ای آر ︗﹩ ︎︀ور ا﹡︡﹎︦) ﹁︣و︠️. 
 ﹤﹬︀د︜︑ا ︿﹛︀︟﹞ ﹏﹊︪︑ ︉﹬﹢︭︑ ﹤﹋ ﹤﹚﹞︀︺﹞ ﹟﹬ا
 ️﹁︀﹬در  ٢٠٠۶ ﹡﹢ا﹝︊︣  در    ︤﹫﹡ را   ︹﹬︀﹠︮ ︋︤رگ  ﹨︀ی 
﹡﹞﹢د ﹨︣ دو ︫︣﹋️ ب . گ و ای. آر. ︗﹩ را ﹇︀در ﹝﹩ 
ز﹝﹫﹠﹥  در  ﹁︺︀ل   ﹩︐︺﹠︮ ﹎︣وه   ﹈﹬  ﹤﹋ ︋﹠︀زی،   ﹤﹋ ︨︀زد 
 ︤﹋︣﹞ در  آ︋﹩  ︋︣ق  ︎︣وژه   ٣٠ دارای  ا︨️،  ︋︣ق   ︡﹫﹛﹢︑
و ︫﹞︀ل ا﹬︐︀﹜﹫︀ ﹝﹩ ︋︀︫︡ ﹋﹥ ۵٠ ﹎﹫﹊︀وات ︨︀︻️ ︋︣ق 
︟︋︀ر، ﹎︀ز  ︋︣ق،  .آر.︗﹩  ای   .︡﹠﹋  ﹩﹞  ︡﹫﹛﹢︑ ︨︀ل  در 

︋︺﹑وه ٧٧ ﹝﹍︀ وات ا﹡︣ژی ︋︀دی ︑﹢﹜﹫︡ ﹝﹩ ﹋﹠︡. 
﹇︀در  را  ︋﹠︀زی  ای،    . ای  اس.  آی.   ﹤﹚﹞︀︺﹞
︎︣وژه   ۵ ﹁︣وش   ︀︋ را  ︠﹢د   PORTFOLIO  ﹤﹋ ︨︀زد   ﹩﹞
وات،   ︀﹍﹞  ٢/٧  ️﹫﹁︣︷︋  ً︀ ︺﹝︗ ای.ای  آی.اس.  آ︋﹩ 
︋︣ق   ️︻︀︨ ﹎﹫﹍︀وات   ٨/۵ ︎︣وژه   ﹟﹬ا  ﹤﹋ ︨︀زد  ﹝︐﹠﹢ع 
﹝﹢︲﹢ع ︋︺﹙️ آن ا︨️   ﹟﹬ا .︡﹠﹠﹋ ﹩﹞ ︡﹫﹛﹢︑ در ︨︀ل 
﹋﹥ ا﹬﹟ ︫︣﹋️ ︫︣وع ︋﹥ ︑﹢︨︺﹥ ︎︣وژه ﹨︀ی biomass  و 

 .︡﹬︀﹝﹡ ﹩﹞ biogas

 ﹅﹬︣︵ ︋︣ق از ︡﹫﹛﹢︑ ﹤﹚﹞︀︺﹞ ﹟﹬︣ز ﹝︺﹊﹢س ا︴︋
 ﹟﹬ا ﹩﹬︀﹡︣ار︑﹩ را ︋﹥ ︑﹢ا︝ (در ای آر . ︗﹩) و ﹡﹫︣و﹎︀ه

﹋︀﹡︀ل  در  آ︋﹩  ︎︣وژه   ۵  ﹟﹬ا  .︡﹬︀﹝﹡  ﹩﹞ ا︲︀﹁﹥   ️﹋︫︣
آ︋﹫︀ری ﹇︣ار دارد. 

︀﹇﹫﹞︀﹡︡ه آی . اس. ای . در ﹝︀﹜﹊﹫️  ده در︮︡︋ 
آ. ی.ی.س ﹝﹩ ︋︀︫︡. 

︨︀ز﹝︀ن ﹝﹙﹏ ﹇︣اردادی را ︋︣ای ︑﹧﹫﹥ ﹡﹆︪﹥ ﹡﹫︣و﹎︀ه 
﹨︀ی ﹋﹢︚﹈ ﹝﹊﹬︤﹈ ا︻︴︀ ﹡﹞﹢د

 ﹈﹬  (﹩︎ دی.  ان.   .﹢﹬)  ﹏﹚﹞ ︨︀ز﹝︀ن   ﹤︺︨﹢︑  ﹤﹞︀﹡︣︋
﹡﹫︣و﹎︀ه   ﹏﹫︧﹡︀︐︎ او﹜﹫﹥   ﹤︪﹆﹡  ﹤﹫﹧︑ ︋︣ای  را  ﹇︣ارداد 
﹨︀ی ︋︣ق آ︋﹩ ﹋﹢︚﹈ در ﹝﹊﹬︤﹈ ︋﹥ آ. د.م ا︻︴︀ ﹡﹞﹢د. 
﹝︪︀وره  ︋︣ای   ﹈﹬︤﹊﹞ در  ﹬﹢.ان.دی.︎﹩  د﹁︐︣ 
 ﹈﹬︥︑ا︨︐︣ا ر﹬︤ی   ﹤﹞︀﹡︣︋ و   ﹩︝︣ا︵  ﹤﹞︀﹡︣︋ در﹝﹢رد 
در  ﹬︀︎︡ار   ﹤︺︨﹢︑ و   ️︧﹬ز  ︳﹫︜﹞  ️︸︀﹀︝ ︋︣ای 
﹝﹊﹬︤﹈ ﹁︣ا︠﹢ا﹡﹩ را ا︻﹑م ﹡﹞﹢ده ا︨️. ا﹬﹟ ﹋︀ر ︫︀﹝﹏ 
﹋﹢︑︀ه  ﹎﹫﹧﹬︣︀ی   ﹜﹫﹝︭︑  ﹤︋  ﹈﹝﹋ ︋︣ای   ﹤︪﹆﹡  ﹤︺︨﹢︑
﹝︡ت و﹝﹫︀ن ﹝︡ت در ﹝﹢رد ﹧︋﹛ ︎﹫﹢︨︐﹟ ﹡﹫︣و﹎︀﹨﹧︀ی 

 .︫︡︀︋ ﹩﹞ ﹈﹬︤﹊﹞ و ︑︃﹝﹫﹟ ا﹡︣ژی در ﹈︚﹢﹋
︋︀ ﹧﹠︪﹫︎ ﹈﹬︀د ١٧۵٣۶ د﹐ری، ﹝﹢︨︧﹥ ﹝︢﹋﹢ر 
 ۵  ﹟﹫︋ در   ﹤﹋ ︋﹢د  داده   ﹤︭﹇︀﹠﹞ در  را   ️﹝﹫﹇  ﹟﹬︣︐﹝﹋
 ︣﹬︀︨ ﹝﹠︀﹇︭﹥ از ﹨﹞﹥ ﹬︀︎﹫﹟ ︑︣ ︋﹢د.  ︫︣﹋️ ﹋﹠﹠︡ه در 

︎﹫︪﹠﹧︀د ﹨︀ در ︝︡ود ۶٧۴۴٧ د﹐ر ︋﹢د. 

وا︑﹩   ︀﹍﹞  ١٠ ︎︣وژه   ️︠︀︨  ﹤︋  ﹩﹬︀﹬︤﹛︀﹞  ️﹋︫︣
︨﹙﹢ك در ا﹡︡و﹡︤ی ﹋﹞﹈ ﹝﹩ ﹋﹠︡ 

︫︣﹋️ ︨︣﹝﹬︀﹥ ﹎︢اری ﹝︀﹜﹬︀﹬︤﹩ ك. د. ای. ب (﹋﹩ . 
﹩ . ︑﹩ ﹜﹫︀﹋﹢ا﹡︣︗﹩ ﹋︪﹢ر  ﹬︣﹈ آن،︎  دی . ای .︋﹩) و︫ 
ا﹡︡و﹡︤ی ︋︀ ﹝︧﹢و﹐ن ا﹡︡و﹡︤ی ︋︣ای ︨︀︠️ ﹬﹈ ︎︣وژه 
١٠ ﹝﹍︀ وا︑﹩ در ا﹬︀﹜️ ︨﹢﹝︀︑︣ای ︾︣︋﹩ ︑﹢ا﹁﹅ ﹋︣د﹡︡.

﹋﹩ .دی. ای. ︋﹩ – ︎﹩ ︑﹩ ﹋﹥ ﹬﹈ ﹋﹠︧︨︣﹫﹢م 
ك.  پ.   ︀︋ د︨︀﹝︊︣   ۴ در  را  ﹝﹢ا﹁﹆︐﹠︀﹝﹥   ﹈﹬  ︫︡︀︋  ﹩﹞
س و ︮﹠︺️ آب و ︋︣ق ا﹡︡و﹡︤ی (︎︨︣︣و) ︋︣ای ︨︀︠️ 
در   ﹩︐﹡︀﹞﹢﹎ ︨﹢﹡﹍︀ی  در  د﹐ری  ﹝﹫﹙﹫︀رد   ١۴/١ ︎︣وژه 

ك. س. ا﹝︱︀ء ﹡﹞﹢د﹡︡. 
﹎︢اری   ﹤﹬︀﹞︨︣ ︋︀زوی   ،  ﹩︋ ای.  دی.   .﹩﹋
 ﹤﹋ ا︨️  ﹇︣ار  آن  ا﹡︡و﹡﹬︤︀ی   ﹈﹬︫︣ و  ﹝︀﹜︤ی  دو﹜️ 
﹋︀ر   .︡﹠﹬︀﹝﹡  ️﹬︣﹬︡﹞ و   ︡﹠﹠﹋ ︋︧︀ز﹡︡، اداره  را  ︎︣وژه 
︝︡ود  و  ︫﹢د  آ︾︀ز  ﹝︀ه   ٣ ﹝︡ت   ︀︑ ا︨️  ﹇︣ار   ️︠︀︨

﹬﹊︧︀ل ︑︀ ﹋︀﹝﹏ ︫︡ن ز﹝︀ن ﹐زم دارد. 
 .﹩﹋ ︋︣ای  ︠︀ر︗﹩  ﹝︪︀ر﹋️  او﹜﹫﹟  ︎︣وژه   ﹟﹬ا
دی. ای. ︋﹩ ا︨️ ﹋﹥ ﹇︭︡ دارد ﹁︣︮︐﹧︀ی د﹬﹍︣ی را 
در ︚﹫﹟ و ﹬︀ ﹨︣ ︗︀ی د﹬﹍︣ی در آ︨﹫︀ی ︗﹠﹢︋︪︣﹇﹩ 

 .︡﹬︀﹝﹡ ︣ی﹫﹍﹫︎

﹝︀ول در ﹝﹠︀﹇︭﹥ ︋︀ز︨︀زی ﹡﹫︣و﹎︀ه ﹋﹢︚﹈ در ﹁﹠﹑﹡︡ 
︋︣﹡︡ه ︫︡ 

︑﹢ر︋﹫﹟   ﹟﹫﹞︃︑ ︝︀ل  در   ﹈︚ ︗﹞﹧﹢ری  ﹝︀ول   ️﹋︫︣
︎︣وژه ﹡﹢︨︀زی  ︋︣ای  ︑︖﹧﹫︤ات   ︣﹬︀︨و ژ﹡︣ا︑﹢ر﹨︀ 

 ﹈︚﹢﹋ ︣و﹎︀ه ﹨︀ی﹫﹡
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Atel to invest US$41 million in 
Swiss small hydro

Swiss utility Aare-Tessin AG fur Elektrizitat 
(Atel) said it plans to invest 50 million francs 
(US$41.4 million) in the development of  
small hydropower plants in Switzerland, and 
to make hydro development inroads into Italy.

Atel said it planned to exploit the 
economically viable potential of  renewable 
energy sources, as a first move, by building 
four small hydro plants in Switzerland and 
Italy.

The utility established Atel EcoPower 
AG, which holds a stake in Entegra AG, 
which commissioned a 140-xw hydro plant 
in eastern Switzerland in October 2006. Ad-
ditional projects are being studied, with local 
partners when possible.

In the canton of  Ticino, Atel owns a 
stake in Senco Holding SA, which built three 
plants in Ticino totaling 3.6 MW. Six more 
1-MW plants are planned for the area.

Atel to expand Italian
 small hydro projects

Atel is acquiring from private investors an 85 
percent stake in two small hydro projects in 
the northern Italian region of  Piedmont. Atel 
plans to expand one of  the projects, 4-Mw 
Monte Rosa, built in 2001 on Sesia River.

The second plant, a 4.6-Mw project, 
is to be completed nearby in 2008. Atel said 
it and its new Italian partners plan to further 
develop the plant, and have established a 
separate company to build and acquire ad-
ditional Italian power plants.

Inter-American bank loan in-
cludes small hydro

The Inter-American Development Bank 
(IADB) approved a US$30 million loan to 
Panama to finance a rural electrification pro-
gram that could include small hydro projects.

IADB says the program would pro-
mote public and private investment to serve 
30,000 rural households, increasing rural 
electricity coverage by 10 percent.

The program includes subsidies for 
new investments that are to motivate private 
enterprises to invest in rural electrification, 

either through grid extension or renewable 
energy projects in isolated areas. Among 
eligible renewable energy projects are small 
hydroelectric, wind, and solar facilities, IADB 
said.

«The final designs and construction 
of  the projects will be the responsibility of  
the distributors or renewable energy system 
operators, which will also be responsible for 
maintaining the facilities,» IADB team leader 
Arnaldo Vieira de Carvalho said.

The program also will be used for insti-
tutional strengthening and capacity building, 
as well as financing studies on the use of  car-
bon credit sales as a new source of  funding.

The program is to be implemented by 
the Rural Electrification Office of  Panamas 
Ministry of  Presidential Affairs.

Support for program preparation was 
provided through a technical cooperation 
grant from the Japan Special Fund Poverty 
Reduction Program. The loan has an amor-
tization period of  25 years, with a five-year 
grace period and an adjustable interest rate.

Italian renewables generators 
exchange five small hydros

EssePi, a unit of  Andreoli Bonazzi Group, 
sold its 90 percent interest in small hydropow-
er operator ISEA Srl to ERG Power & Gas.

The transaction, which received Italian 
antitrust approval in November 2006, enables 
both the Bonazzi Group and ERG to diver-
sify their power portfolios.

Bonazzi, an industrial group active 
in power generation, owns 30 hydroelectric 
projects in central and northern Italy generat-
ing 50 gigawatthours (GWH) annually. ERG 
produces electricity, steam, and gas, plus 77 
MW of  wind generation.

The ISEA deal enables Bonazzi to 
diversify its portfolio by selling ISEAs five hy-
dro projects, totaling 2.7 Mw and generating 
8.5 cwH annually, while it begins to develop 
biomass and biogas projects. Con-

versely, the deal enables the thermal 
and wind generator ERG to add hydro to its 
portfolio. The five hydro plants are located on 
irrigation canals.

The remaining 10 percent of  ISEA is 
owned by Associazione Irrigazione Est Sesia.

U.N. awards contract to map 
Mexicos small hydro

The United Nations Development Program 
(UNDP) awarded a contract to Instituto 
Technologico Autonomo de Mexico to draft 
a map of  small-scale hydroelectric generation 
potential in Mexico.

UNDPs Mexico office had called for 
consultants under a program of  Design and 
Strategic Planning for Environmental Protec-
tion and Sustainable Development in Mexico 
(Plan Verde). Work includes development of  
the map to assist in short-and medium-term 
decision making on the integration of  small 
hydro into Mexicos energy supply.

With an offer of  194,450 pesos 
(US$17,536), the institute was
low bidder of  five entities competing for 
the contract. Other bids ranged as high as 
747,891 pesos (US$67,447).

Malaysia firm to help build 10-
Mw Solok in Indonesia

Malaysia investment firm Kumpulan Darul 
Ehsan Berhad (KDEB) and its development 
partner, PT Limaco Energi of  Indonesia, 
agreed with Indonesian officials to build a 10-
Mw hydroelectric project in Indonesias West 
Sumatra State.

The KDEB-PT Limaco consortium 
signed the agreement December 4 with 
Pemerintah Kabupaten Solok and Indonesia 
utility PT PLN (Persero) Sumatera Barat to 
build the 50 million ringgit (US$614.1 million) 
project at Sungai Gumanti in Kabupaten 
Solok.

KDEB, the investment arm of  
Malaysias Selangor State government, and 
its Indonesian partner are to build, operate, 
and manage the project upon completion. 
Construction is to begin in three months and 
take about a year to complete.

The project is the first foreign venture 
for KDEB, which plans to pursue opportuni-
ties in China and elsewhere in Southeast Asia.

Mavel wins small hydro rehab in 
Finland

Mavel a.s. of  the Czech Republic is supplying 
turbine-generators and related equipment for 
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refurbishment of  the 730-KW Alasorsakoski 
and 540-KW Ylasorsakoski hydroelectric 
projects in Finland.

The Czech firm is to supply a five-
bladed vertical Kaplan turbine of  1.29 meters 
in diameter, generator, and hydraulic unit 
for Alasorsakoski. The project has a head of  
10.4 meters, and a flow of  8 cubic meters per 
second (cms).

Mavel is to supply a four-bladed 
vertical Kaplan turbine of  1.29 meters in 
diameter, a generator, and a hydraulic unit for 
the Ylasorsakoski project, which has a head 
of  7.55 meters and a flow of  8 cms.

Both projects are to be completed by 
the end of  October 2007.

Mavel said the contracts are the firms 
second and third projects with the Finland-
based Vaasa Engineering Ltd acting on 
behalf  of  project owner Savon Voima Oy.

Voith Siemens to refurbish Hun-
garys 13.5-Mw Tiszaloek

A consortium of  the Austrian unit of  Voith 
Siemens Hydro Power Generation and 
Sieinens Budapest received a contract from 
Tiszaviz Vizeroemue KFT of  Hungary to 
refurbish the 13.5-MW Tiszaloek hydroelec-
tric project on the Tisza River.

Voith Siemens is to rehabilitate and 

modernize the three 4.5-MW vertical Kaplan 
turbines, which have a runner diameter 
of  4.8 meters. Upon completion in 2010, 
the installed capacity of  the units, which 
were commissioned in 1956-1959, is to be 
increased 10 percent.

The 50-year-old project was a technical 
milestone and the first Tisza River facil-
ity to create a reservoir and store water for 
irrigation.

Subsequent construction of  the 28-
Mw Kiskore project created another, larger 
reservoir. Voith Siemens Austria unit and 
Siemens RT of  Hungary received a contract 
from Tiszaviz Vizeroeniue in 2002

to refurbish Kiskore. The plants four 
7-MW bulb turbines were upgraded from 
2003-2006.

NGOs raise funds to electrify 
Philippine villages

Four non-governmental organizations 
(NGOs) formed a consortium to raise 
US$8.7 million to bring electricity, water, and 
water conservation to at least 100 villages in 
the Philippines over the next five years.

 The NGOs say microhydro will serve 
as the main source for generating electricity 
in the communities.

The NGOs -Yamong Renewable 

Energy Group, SWAT, and Al-ternative 
Indigenous Development Foundation Inc. 
(AIDFI) in the Philippines and Green Em-
powennent in the United States - all have ex-
perience working with communities to build 
renewable energy projects. Specialties include 
micro-hydro electrification, water distribution 
system development, and integrated natural 
resources management.

The NUOs have received about US 
$61.2 million in donations or pledges.

To qualify to receive funding, a village 
must meet certain criteria:

• Per person income levels of  less than 
$1 per day;

• Availability of  a renewable energy 
source such as water, wind, or solar;

• Need for water and power;
• Absence of  a plan to link to an 

electrical grid;
• Strong local organizations; and
• Supportive local government.
- For details about the 100 Villages 

campaign, contact Michel Maupoux, Green 
Empowerment, 140 S. W. Yamhill St., Port/
and, OR 97204 United States; (1) 503-284-
5774; E-mail: michelm@ greenpowerment. 
Information also is available from the Inter-
net: www. Greenpowerment.org

وا︑﹩   ︀﹍﹞  ۵۴٠ و  آ﹐︨﹢ر︨﹊︧﹢﹋﹩  وا︑﹩   ︀﹍﹞  ٧٣٠
آ﹐︨﹢ر︨﹊﹢︨﹊﹩ در ﹁﹠﹑﹡︡ ﹝﹩ ︋︀︫︡. 

 ۵ ︑﹢ر︋﹫﹟   ﹈﹬  ﹈︚ ︗﹞﹧﹢ری   ️﹋︫︣ ا︨️  ﹇︣ار 
︑﹫︽﹥ ای را از ︫︣﹋️ ﹋︀︎﹑ن ︋﹆︴︣ ١/٢٩ ﹝︐︣، ژ﹡︣ا︑﹢ر، و 
 ﹩﹊﹫︎﹢﹊︨ آ﹐︨﹢ر  ︎︣وژه  ︋︣ای  را  ﹨﹫︡و﹋﹫﹙﹩   ︡︝وا
 ﹈﹬ و   ،︣︐﹞  ١٠/۴  ︡﹨ دارای  ︎︣وژه   ﹟﹬ا  .︡﹬︀﹝﹡  ﹟﹫﹞︃︑

︗﹬︣︀ن ٨ ﹝︐︣ ﹝﹊︺︊﹩ در ︔︀﹡﹫﹥ ﹝﹩ ︋︀︫︡ 
﹋︀︎﹑ن  ︻﹞﹢دی  ︑﹢ر︋﹫﹟  ﹧︚︀ر  ا︨️  ﹇︣ار  ﹝︀ول 
﹨﹫︡ور﹜﹫﹊﹩   ︡︝وا  ﹈﹬و ژ﹡︣ا︑﹢ر   ﹈﹬ ،︣︐﹞  ١/٢٩  ︣︴﹆︋
 ︀﹧﹡آ ا︠︐﹫︀ر  در  را   ﹤﹫﹡︀︔ در    ︉︺﹊﹞  ︣︐﹞  ٨  ️﹫﹁︣︷︋

︋﹍︢ارد. 
﹨︣ دوی ا﹬﹟ ︎︣وژه ﹨︀ ﹇︣ار ا︨️ ︑︀ ﹬︀︎︀ن ا﹋︐︊︣ 

٢٠٠٧ ︋﹥ ﹬︀︎︀ن ︋︨︣﹠︡. 
﹨︀ی  ﹇︣ارداد﹨︀، ︎︣وژه  ا﹡﹩   ﹤﹋ ﹋︣د  ا︻﹑م  ﹝︀ول 
دوم و ︨﹢م ا﹬﹟ ︫︣﹋️ ︋︀ ف.ب.و. ای ﹝﹩ ︋︀︫︡ ﹋﹥ از 
︵︣ف ﹝︀﹜﹈ ︎︣وژه ︨︀ون و﹬﹞︀ اوی ا︗︣ا ﹡﹞﹢ده ا︨️. 

وا︑﹩   ︀﹍﹞  ١٣/۵ ︎︣وژه   ︦﹠﹝﹫︨  ︦﹬و  ️﹋︫︣
ر﹬﹢ر  ︑﹫︤ا  رود︠︀﹡﹥  روی   ︣︋  ﹤﹋ ﹡﹞﹢د﹡︡   ️﹁︀﹬در

︨︀︠︐﹥ ︫︡ه ا︨️. 

﹋︀︎﹑ن  وا︑﹩   ︀﹍﹞  ۴/۵ ︑﹢ر︋﹫﹟   ﹤︨  ︦﹠﹝﹫︨  ︦﹬و
 ﹟﹬ا  ﹤﹋  ︡﹬︀﹝﹡  ﹩﹞ ﹝︡ر﹡﹫︤ه  و  ︋︀ز︨︀زی  را  ︻﹞﹢دی 

︑﹢ر︋﹫﹠﹧︀ دارای ﹇︴︣ ﹝︜︣ك ٨/۴ ﹝︐︣ ﹝﹩ ︋︀︫﹠︡. 
 ،  ٢٠١٠ ︨︀ل  در  ︎︣وژه   ﹏﹫﹝﹊︑  ︰︜﹞  ﹤︋
 ١٩۵۶-١٩۵٩ ︸︣﹁﹫️ ﹡︭︉ ︫︡ه وا︝︡﹨︀، ﹋﹥ در ︨︀ل 

 .︡︋︀﹬ ﹩﹞ ︩﹬راه ا﹡︡ازی ︫︡ه ︋﹢د، ده در︮︡ ا﹁︤ا
و  ︋﹢د   ﹤﹡﹢﹝﹡  ﹩﹠﹁  ︣︷﹡ از   ﹤﹛︀︨  ۵٠ ︎︣وژه   ﹟﹬ا
︋︣ای   ﹤﹋ ︋﹢د  ︑﹫︤ا  رود︠︀﹡﹥  روی   ︣︋ ︑︃︨﹫︧︀ت  او﹜﹫﹟ 
︑︪﹊﹫﹏ ﹝︟︤ن و ذ︠﹫︣ه آب ︋︣ای آ︋﹫︀ری ا﹬︖︀د ︫︡. 

و  دارد  ﹡︀م  ﹋﹫︧﹊﹢رك   ﹤﹋ ︋︺︡ی  ︎︣وژه   ️︠︀︨
دارای ٢٨ ﹝﹍︀ وات ︸︣﹁﹫️ ا︨️ ︟﹞ ﹈﹬︤ن ︋︤ر﹎︐︣ی 
و   ︩﹬︣︑ا  ︦﹠﹝﹫︨  ︦﹬و  ︡︝وا آورد.  ︋﹢︗﹢د  را 
︨﹫﹞﹠︦ آر .︑﹩ ﹝︖︀ر︨︐︀ن ﹬﹈ ﹇︣اداد ︋︣ای ﹡﹢︨︀زی 
﹡﹞﹢د﹡︡.   ️﹁︀﹬در ت.و  از   ٢٠٠٢ ︨︀ل  در  ﹋﹫﹊﹢رك 
 ٢٠٠٣ ︨︀ل  از  وا︑﹩   ︀﹍﹞  ٧  ﹏﹊︫  ﹩︋︀︊︝ ︑﹢ر︋﹫﹟  ﹧︚︀ر 

︑︀ ٢٠٠۶ ار︑﹆︀ء داده ︫︡﹡︡. 

︨︀ز﹝︀ن ﹨︀ی ︾﹫︣ دو﹜︐﹩ ︨︣﹝﹬︀﹥ ﹎︢اری ︋︣ای ︋︣ق 
ر︨︀﹡﹩ ︋﹥ رو︨︐︀﹨︀ی ﹁﹙﹫︍﹫﹟ را ا﹁︤ا﹬︩ داد﹡︡ 

 ﹏﹫﹊︪︑ ﹋﹠︧︨︣﹫﹢م   ﹈﹬ دو﹜︐﹩   ︣﹫︾ ︨︀ز﹝︀ن  ﹧︚︀ر 
آب  ︋︣ق،   ر︨︀﹡︡ن  ︋︣ای  د﹐ر  ﹝﹫﹙﹫﹢ن   ٨/٧  ︀︑ داد﹡︡ 
در   ﹟﹫︍﹫﹚﹁ در  رو︨︐︀   ١٠٠ ︝︡ا﹇﹏  آب  از   ️︸︀﹀︝ و 
 ︀﹧﹡︀﹞︨︀ز  ﹟﹬ا  .︡﹠﹬︀﹝﹡ ﹎︢اری   ﹤﹬︀﹞︨︣ آ﹬﹠︡ه  ︨︀ل   ۵
ا︻﹑م ﹋︣د﹡︡ ﹋﹥ ﹝﹫﹊︣و ﹡﹫︣و﹎︀ه ﹨︀ ︋︺﹠﹢ان ﹝﹠︊︹ ︑︀﹝﹫﹟ 

︋︣ق در ا﹧︪︟︋ ﹟﹬︀ ︋﹊︀ر ﹎︣﹁︐﹥ ︠﹢ا﹨︡ ︫︡. 
︨︀ز﹝︀﹡﹧︀ی ︾﹫︣ دو﹜︐﹩ ی. ر. ا. گ ، ︨﹫︊︀ت، و 
آ. ی . د. ف (ای.آی.دی.اف. ای) در ﹁﹫﹙﹫︍﹫﹟ و گ. 
ز﹝﹫﹠﹥  در   ﹤︋︣︖︑ دارای   ﹩﹍﹝﹨  ﹤﹋ ﹝︐︜︡ه   ️﹛︀﹬ا در  ا 
︨︀︠️ ︎︣وژه ﹨︀ی ا﹡︣ژی ︑︖﹬︢︎ ︡﹬︡︣ ﹨︧︐﹠︡. ز﹝﹫﹠﹥ 
 ﹅﹬︣︵ از  ر︨︀﹡﹩  ︋︣ق  از :  ︻︊︀ر︑︧️  ﹋︀ر   ﹟﹬ا  ﹩︭︭︟︑

 ️﹬︣﹬︡﹞ آب،  و ︹﹬︣و ﹡﹫︣و﹎︀ه ، ︑﹢︨︺﹥ ︨﹫︧︐﹛ ︑﹢ز﹊﹫﹞
﹬﹊︍︀ر︚﹥ ﹝﹠︀︋︹ آب. 

 ﹈﹝﹋ د﹐ر  ﹝﹫﹙﹫﹢ن   ١/٢ ︝︡ود   ︀﹧﹡︀﹞︨︀ز  ﹟﹬ا
︋﹑︻﹢ض در﹬︀﹁️ ﹡﹞﹢د﹡︡. 

 ﹤﹬︀﹞︨︣  ️﹁︀﹬در  ︳﹬︫︣ا رو︨︐︀   ﹈﹬ آ﹡﹊﹥  ︋︣ای 
دا︫︐﹥  را   ︀﹧﹫﹎︥﹬و  ﹩︠︣︋  ︡﹬︀︋  ︡﹬︀﹝﹡ ا︝︣از  را  ﹎︢اری 

 :︫︡︀︋
• در آ﹝︡ ﹨︣ ﹡﹀︣ ﹋﹞︐︣ از ﹬﹈ د﹐ر در روز 

 ︣﹫︷﹡  ︣﹬︢︎  ︡﹬︡︖︑ ا﹡︣ژی  ︋﹢دن  د︨︐︣س   •
آب، ︋︀د و ا﹡︣ژی ︠﹢ر︫﹫︡ی. 

• ﹡﹫︀ز ︋﹥ آب و ︋︣ق 
︋︣ق   ﹤﹊︊︫  ﹤︋ ا︑︭︀ل  ︋︣ای   ﹩︝︣︵ ﹡︊﹢دن   •

 ﹩﹚︜﹞
• ︨︀ز﹝︀﹡﹧︀ی ﹝︜﹙﹩ ﹇﹢ی 

• دو﹜️ ﹬︀﹝︝ ﹩﹚︜﹞️ ﹋﹠﹠︡ه 
︑﹑﹧︫︀ی  ﹝﹢رد  در   ︣︐︪﹫︋ ︗﹯︤﹫︀ت  ︋︣ای   -
︑﹞︀س   ︦﹋﹢︎﹢﹯︀﹞  ﹏﹊﹬︀﹞  ︀︋ رو︨︐︀   ١٠٠  ﹟﹬ا  ︀︋  ︳︊︑︣﹞

︋﹍﹫﹬︣︡ ﹋﹥ آدرس وی ︻︊︀ر︑︧️ از: 
 ،︡﹠﹚︑︣︎  ،﹏﹫﹧﹞︀﹬ دا︋﹙﹫﹢  اس   ١۴٠ ا﹬﹞︍︀ور﹝﹠️،   ﹟﹬︣﹎

او آر ٩٧٢٠۴ ا︜︐﹞ ️﹛︀﹬︡ه 
 (١) ۵٧٧۴-٢٨۴-۵٠٣ :﹟﹀﹚︑

ا﹜﹊︐︣و﹡﹫﹊﹩ :  ️︧︎
 michelm@greenempowerment.org 

️﹬︀︨ ا︵﹑︻︀ت ﹝︣︑︊︳ در ﹟﹫﹠︙﹝﹨
ا︨️. ﹝﹢︗﹢د   www.greenempowerment.org
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