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Presentation 15th Jan. 2014 

Hydropower resources 

 

Agenda : 

1. Data basis 
1. Maps 

2. Hydrology 

2. Consept  
1. Dam & intake 

2. Waterway 

3. Power plant 

3. El-mech  
1. Turbine & hydraulic steelwork 

2. Generator & transformer 

3. Switchgear and control eqipment  

4. Power line 

4. Optimalisation 
1. On NPV 

5. Risks 
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 The Capacity formula 

P = Q * g * H * h 
P – Power  (kW) 

Q – Water flow  (m3/s) 

g – gravity force  (9,81 m/s2) 

H – head  (m) 

h – effeciency curve (…) 

 

 

 

 

Pnat.hp. = Q*H*13,33 (whereas 13,33 = g * 0,736)  

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=R1lAwak-2IV3IM&tbnid=4jEDdPUbAW8UMM:&ved=0CAUQjRw&url=http://tislegaardskole.wikispaces.com/Herman+og+Grete+sin+energikilde&ei=aQGVUdDDAqT34QTV9oDoAw&bvm=bv.46471029,d.bGE&psig=AFQjCNHvcvclnwjl8ZXve4EjFELiKSsMVg&ust=1368806079149159
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 1 – Data basis 

1. Hydrology 

• NVE Atlas 

• Water marks with daily records 

 

2. Maps  

• NGO map in scale .. 1 : 50 000 

• Detail Map ………… 1 :   5 000 

 

3. NVE Cost basis 

• Cost figures of 2010 

• Own experience figures 

• Budget offers 

• etc 
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 2 – Concepts 

1. Dam location 

• Prinsipal location acc. water volume 

• Location acc fundation circumstances 

• Regulation of lakes 

2. Waterway trasé  

• Main prinsiple 

• Open channel 

• Burried pipes 

• Waterway in rock (tunnel) 

• What is possible and reasonable 

• What holds the least risk factors 

3. Location of power house 

• How far down is possible 

• Property limits 

• Protected areas 

• Anadrom fish areas of the river  

• Ground conditions 

• Benefit  

4. Other elements 

• Access roads 

• Power lines 
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  3 – El-mech – ecceciency curves for turbines P = Q * g * H * h 
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3 – El-mech – Factors of effeciency curves as a product 
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h pipe ~  98 % 

h turb ~  93% 

h gen ~  94 %  

 

h total ~  85 %  
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4 – Optimalisation of waterway (net pressure) P = Q * g * H * h 

Hinn  = 665 moh 

Hpopl = 25 moh  

Hgross = 640 m 

 

- Head loss  

 in pipe 

- < 2% = 12,8 m 

Hnet = 627 m 
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4 – Optimalisation of waterways P = Q * g * H * h 

Head loss is depending on : 

 

Hf = k(L/D)v2/2g  

 

k – Friction faktor 

L – Length of pipe (m) 

D – Diameter of pipe (m) 

v – Water velosity (m/s) 

g – gravity factor (m/s2) 
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4 - Hydrology and turbine capacity River run-off 

g = 9,81 m/s2 

 

h turb ~ 90 % 

h gen ~ 96 %  

h total ~ 86 %  
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Historiske produksjoner  

Aa-Tverrelva - Prod. Sim. - Water mark 086.4Gjengedalsvatn Lineær (Aa-Tverrelva - Prod. Sim. - Water mark 086.4Gjengedalsvatn)

Lineær (Aa-Tverrelva - Prod. Sim. - Water mark 086.4Gjengedalsvatn) Lineær (Aa-Tverrelva - Prod. Sim. - Water mark 086.4Gjengedalsvatn)

4 – Optimalisation acc hydrological annual productions (avg.) 

• Max – 1981 -  31,1 GWh (150%) (+50%) 

• Midium-  21,7 GWh 

• Min – 1988 - 11,5 GWh (  50%) (-50%) 
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complete record of the discussion
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4 – Optimalisation with several scenarios 



This report is solely for the use of client personnel.  No part of it may be circulated, quoted, or reproduced for distribution outside the client 

organization without prior written approval from Norden Investment Banking. This material was used by Norden during an oral presentation; it is not a 

complete record of the discussion

   



This report is solely for the use of client personnel.  No part of it may be circulated, quoted, or reproduced for distribution outside the client 

organization without prior written approval from Norden Investment Banking. This material was used by Norden during an oral presentation; it is not a 

complete record of the discussion

   

0,0

5,0

10,0

15,0

20,0

25,0

30,0

35,0

1 2 3 4 5 6 7 8 9

Net Present Value (NPV) 

4 – Optimalisation with several scenarios acc Net pres Value  
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5 - Risks  

1. Income 

– Electricity tariff and el-sertificates 

 

2. Hydrological deviations 

– Annual aveage volume and river run-off profile 

 

3. Construction costs 

– Earth works and construction costs 

 

4. Taxes and levies 

– Economic inerest tax (grunnrenteskatt) 

 

5. Technical issues 

– Deviating- effeciencies, power , quality,  

– occational events like lightning strokes,  

– Sabotage,  

– etc 

 

 

 


