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Mass curves of plant operation  
according exclusively to the provision of the Treaty, Annexure D, Part 3, Paragraph 15 (ii) 
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Pondage A = 14.26 M.m3

 
 
Mean discharge at the site during the week: 125.68 m3/s  

                             
Operation of the plant: 

• Weekend: minimum discharge through the turbines: min,tV  

• Working day maximum discharge through the turbines: max,tV  
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Calculation of the volume of Pondage in accordance with the provision of the Treaty
  
Annexure D, Part 3, Paragraph 15 (ii) 

 
h : time 
qe : Inflow discharge entering the reservoir 
qt : Discharge through the turbine 
Ve : Volume entering the reservoir 
Vt : Volume flowing through the turbines 

( ) ∫ ⋅=
h

o ee dhqhV     and    ( ) ∫ ⋅=
h

o tt dhqhV  

Weekly balance: at the end of the week, 0hh = ,    and    
00 ,, heht VV =   

Daily conditions:  et VaV ⋅=max,     and    et VbV ⋅=min,  

Figure 1: Operation of the plant according to the provision of the Treaty, Annexure D, Part 3, Paragraph 15(ii)  

 
 
Hypothesis for operation of the plant: 

• Weekend: minimum discharge through the turbines: min,tV  
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• Working day: maximum discharge through the turbines: max,tV , which is the transfer 

by ( ) 01 Va ⋅−  of max,tV  

 
( ) 0max,,2 1 VaVaV et ⋅−−⋅=  

 

pBC = : necessary volume of the operating pool 

ph : time where the volume of operating pool appears 

 

ph  is at the intersection of min,tV   and   max,,2 tV  

max,,2min, tt VV =     gives    ACV pe =,  

 

( )b
ba

aVp −⋅
−
−

⋅= 11
0   (1)     and    pP ⋅= 2   (2) 

 
P is independent of the function ( )hfVe =  and depends only of the values of eV , a and b. 

 
PRACTICAL APPLICATION, WITH A CONSTANT INFLOW ALONG THE WEEK 
 

( )hfVe =  is linear, h
h
V

Ve ⋅=
0

0  

 

0
1 h
ba

ahp ⋅
−
−

=   (3) 

 
Considering 3.1=a and 5.0=b , and [ ]hh 1680 = , we obtain [ ]3

0 01.76 MmV =  

 
(1) gives 0187.0 Vp ⋅=  

[ ]325.14 mMBCp ⋅==  and   
 

[ ]350.282 mMpP ⋅=⋅=  
 

[ ] hoursanddayshhp 15263 ==  
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Daily Load Curves in Northern Region  
representative week in December 2004 
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Source: India’s Planning and Model Test Document - Volume 5(v): Reply to Questions posed by the Neutral 
Expert, pp. 10-18 
Figure:  Extract from India’s presentation on Pondag e, 20th October 2005 
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Load curves in Switzerland, 2000  
Characteristic working day load curves (Wednesday) 
 
 
 
 
 

 
 
 
 
Source: Bulletin of the VSE - Society of Swiss Electricity Companies, 12/2001,   

Schweizerische Elektrizitätsstatistik 2000  
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Load curve in Switzerland, 2000  
Daily and monthly load curve of the Swiss power plants, 2000 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Bulletin of the VSE - Society of Swiss Electricity Companies, 12/2001,   

Schweizerische Elektrizitätsstatistik 2000  
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Pondage calculation done by the NE  
Numerical values  

 
Day  Cumulated volume Difference 

Time Inflow 
Ve 

Turbined 
Outflow 

Vt 
Ve-Vt Starting on Saturday 

at 8 A.M., according 
to the Treaty 

[hour] [M.m3] [M.m3] [M.m3] 
8 0.00 0.00 0.00 

17 4.07 0.00 4.07 
21 5.88 6.19 -0.31 
24 7.24 6.19 1.05 

1 
Saturday 

- 
Sunday 

32 10.86 6.19 4.67 
41 14.93 6.19 8.74 
44 16.29 10.86 5.43 2 

Sunday 
- 

Monday 56 21.72 10.86 10.86 
65 25.79 10.86 14.93 

68.62 27.43 16.44 10.99 
78 31.67 16.44 15.23 

3 
Monday 

- 
Tuesday 

80 32.58 19.54 13.04 
82 33.48 22.63 10.85 
89 36.65 22.63 14.02 

93.62 38.74 29.79 8.95 
96 39.82 29.79 10.03 

101.5 42.30 29.79 12.51 

4 
Tuesday 

- 
Wednesday 

104 43.44 33.66 9.78 
106 44.34 36.76 7.58 
113 47.51 36.76 10.75 

117.12 49.37 43.14 6.23 
125 52.94 43.14 9.80 

5 
Wednesday 

- 
Thursday 

128 54.29 47.78 6.51 
130 55.20 50.87 4.33 

136.88 58.31 50.87 7.44 
141.5 60.40 58.03 2.37 
149.5 64.02 58.03 5.99 

6 
Thursday 

- 
Friday 

152 65.15 61.9 3.25 
154.5 66.28 65.77 0.51 
161 69.22 65.77 3.45 

165.12 71.09 72.14 -1.05 
173.5 74.88 72.14 2.74 

7 
Friday 

- 
Saturday 

176 76.01 76.01 0.00 
  Pondage : (15.23 + 1.05) = 16.28 
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Pondage calculation done by the NE  
graphical presentation  
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Figure 1: Mass Curve of river inflow and discharge through the turbines  

 

 

 


