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Five Take-aways

Installed capacity – Firm Power and Secondary Power

“Hypothetical” load curve vs actual anticipated load

“Load factor” – full installed capacity

Weekly loading schedule

Resistance to providing details of calculations
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Outline 

1. Data on capacity, load, calculation of  maximum 

Pondage

2. Discussions on capacity, load, calculation of  

maximum Pondage

3. Observations on India’s approach

4. Treaty interpretation issues
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Paragraph 9, Annexure D

PLA-0001 [B.49]



5

General Issues Award, ¶ 689

PLA-0001 [B.49]
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Appendix II, Annexure D

Capacity Para 4(i) “[m]aximum aggregate capacity of power units 
(exclusive of standby units) for Firm Power and 
Secondary Power” 

Load Para 4(h) “[d]ischarge proposed to be passed through the Plant, 
initially and ultimately, and expected variations in the 
discharge on account of the daily and the weekly load 
fluctuations.” 

Calculations 
for maximum 
Pondage

Para 3(b) “Full Pondage Level, Dead Storage Level and 
Operating Pool together with the calculations for the 
Operating Pool.” 
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India’s practice over time

1960s Treaty 
enters into 

force - daily 
load variations

1978 Dul Hasti 
- weekly load 

variations

1984-1990 - 
daily load 
variations

1992 Baglihar - 
weekly load 
variations
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Data for calculation 

India provides volume of 
actual proposed Operating 

Pool

Pakistan requires detailed 
calculations for India’s 

claimed maximum 
Operating Pool
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Appendix B, Second Phase Memorial

[D.63]
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Capacity - Stakna HEP (1968-9)

P-0649.0163 [A2.21]P-0649.0137 [A2.18]

“… the information 
supplied neither gives 
the exact value of 
Firm Power...”

“The concrete figures of 
Firm and Secondary Power 
are not required to be 
supplied under this item. 
Nevertheless these are given 
below as requested...”
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Capacity  - Thirot HEP (1993)

P-0649.0787 [A2.33]
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Load  - Sumbal HEP (1969)

P-0649.0143 [A2.20]
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Dul Hasti HEP (1984)

P-0649.0513 [A2.27]

P-0649.0833 [A2.37]
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Kishenganga HEP (2006)

P-0056 [A1.2]

P-0057 [A1.3]
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Ratle HEP (2013)

P-0082 [A1.7]
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Lower Jhelum HEP (1976)

P-0649.0342 [A2.22]
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Procedural Order No. 17, §2.3.4

[C.58]
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Installed capacity: India’s approach

P-0083 [A1.8]
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Secretary-Level Meetings Baglihar 

(2005)

P-0650.1 [A3.44]
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Anticipated load: Dul Hasti HEP (1984)

P-0649.0493 [A2.25]

P-0649.0513 [A2.27]
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Anticipated load: Dul Hasti HEP (1992-3)

P-0649.0795 [A3.34]

P-0649.0773 [A2.31]
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Anticipated load: Baglihar HEP (1994)

P-0649.0814 [A3.35] P-0649.0822 [A3.36]
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Secretary-Level Meetings Baglihar 

(2005)

P-0650.1 [A3.44]
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Secretary-Level Meetings Baglihar 

(2005)

P-0650.1 [A3.44]
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113th PIC Meeting (2017)

P-0103 [A1.9]
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Treaty interpretation issues

1. Definition of express terms 
2. Interpretation of relevant terms in 

hydropower engineering
3. Interpretation of relevant concepts in 

hydropower engineering
4. Relevant findings in General Issues 

Award
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Express terms

“Pondage” Para 2(c)

“Operating Pool” Para 2(f)

“Firm Power” Para 2(i)

“Dead Storage” Para 2(a)

“Dead Storage Level” Para 2(a)

”Live Storage” Para 2(b)

“Full Pondage Level” Para 2(d) 
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Ordinary meaning of  engineering terms

P-0302 (resubmitted) [A1.11] P-0477 (resubmitted) [A2.14]
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Generic meaning (USACE)

Installed capacity (USACE)

Ordinary meaning of  engineering terms

PLA-0001 [B.49]
P-0302 (resubmitted) [A1.11]
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USACE

Ordinary meaning of  engineering terms

PLA-0001 [B.49]
P-0302 (resubmitted) [A1.11]
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Engineering concepts 

Installed capacity (para 4(i), Appendix II, Annexure D)

Anticipated load

PLA-0001 [B.49]
P-0302 (resubmitted) [A1.11]
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The Court’s General Issues Award, ¶ 498

PLA-0001 [B.49]
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PCIW-ICIW Correspondence (1984-96) 
and PIC Meetings (2010, 2017)

PCIW noted that “it was observed in India’s Pondage computation that it was so much oriented towards 
maximizing pondage that even the load curve was not followed in true sense. No hydropower was 
generated for hours to maximize the difference between cumulative inflow and outflow then plant was 
operated at peak capacity for many hours to fulfill the criteria of Paragraph 15, and the real load curve of
the area i.e. Northern Grid, was compromised. PCIW emphasized that this approach was not consistent 
with the provisions of the Treaty.”  (p. 10).

ICIW responded that “the consumption of energy by industrial or domestic consumers in an interconnected
grid can vary could vary from day to day, season to season and from time to time throughout the life of 
the plant and with the development can assume different pattern in the time to come. With more and more
capacity additions envisaged from renewable energy sources which supply variable and intermittent
power, the need for balancing power for stabilizing the grid and for successful integration of the
renewables, the role of hydro power is increasingly becoming important. As such, operation of hydro 
projects need more flexibility in operation in order to cater to the varying load demands.”  (p. 10).

PCIW reiterates that “calculations for the pondage supplied previously has been based on a hypothetical 
load curve which did not take into consideration the Firm Power corresponding to the Minimum Mean 
Discharge” and “the load curve supplied for the calculation of pondage was a hypothetical one and has
not been based on the actual operation of the Plant which would be grided nationwide” (pp. 2, 4).

“ICIW reiterated that the provision of 9.72 MCM by India [complies with] the Treaty and any reduction … 
is not warranted. He further stated that in future, Ladakh region would be inter-connected to the Northern
Regional Grid of India. Ladakh region has acute shortage of power and alternative power sources are also 
very limited. With winter temperatures reaching as low as -35 C, there is an immense necessity of power 
for the region.” (p. 6).

PCIW responds that it is “irrelevant in the context of design criteria laid down in Paragraph 8 of Annexure 
D […] the load demand curve supplied is hypothetical. This has been drawn only to achieve the maximum
pondage. As per our calculations the pondage required for firm power is much lower than what has been 
worked out and actually provided in the design of the plant” (p. 2).

ICIW notes that “[f]or the designed operation/role of the station in the grid, the Pondage has been worked 
out and supplied” (p. 20).

ICIW notes that “Firm Power corresponds to the power generated when the river is carrying the minimum 
mean discharge” and that India’s calculations are “not hypothetical. This plant would be required to be
operated in the grid and has to provide necessary peaking capacity under the varying conditions of Hydro-
thermal mix and system operating conditions at different points of time” (pp. 5-6).

ICIW disagrees with Pakistan’s view that calculations for Pondage were based on a “very hypothetical 
load curve”, stating that “in a grid of hydro-thermal mix, the load demand curve may assume any pattern
which cannot be predicted unlike in case of an isolated distribution system” and that in the pondage 
calculation, the provision of ‘firm power’ “has been based on Minimum Mean Discharge only” (p. 2).

ICIW responds to Pakistan’s objection by stating: “your contention ‘the calculations for the Pondage 
supplied previously was based on a very hypothetical load curve’ is not clear. However, it may be
mentioned that the power station has to operate in the grid and provide necessary peaking capacity under
varying conditions of hydrothermal mix and system operating conditions at different points of time” (p. 2).

P-0649.0513 [A2.27]

P-0649.0833 [A3.37]

P-0649.0822 [A3.36]

P-0650.1 [A3.44]

P-0103 [A1.9]

P-0649.0814 [A3.35]

P-0330 [A2.13]

P-0649.0795 [A3.34]

ICIW reiterates his earlier response to Pakistan’s “hypothetical load curve” objection, stating again that “in
a grid of hydro-thermal mix, the load demand curve may assume any pattern which cannot be predicted
[…] [and that] it may also be seen from the pondage calculation that the provision, of ‘firm power’ has 
been based on Minimum Mean Discharge only” (p. 2).

P-0649.0850 [A3.38]
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The Court’s General Issues Award, 
¶¶ 745-8

PLA-0001 [B.49]
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The Court’s General Issues Award, 
¶¶ 742-3

PLA-0001 [B.49]
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The Court’s General Issues Award, 

¶ 705

PLA-0001 [B.49]
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Cooperation on data

 Observed or estimated daily river discharge data on which the design is based.
 Flood data, observed or estimated (with details of estimation).
 Full Pondage Level, Dead Storage Level and Operating Pool together 
with calculations for the Operating Pool.
 Estimated evaporation losses in the reservoir, Regulating Basin, headrace, forebay 

and tailrace.
 Maximum designed flood discharge and maximum designed flood level.
 Designated range of operation.
 Type of dam, length and height above mean bed of the river.
 Cross-section of the river at the site; mean bed level.
 Head-race and tail-race: length, size, maximum designed capacity.
 Outlet works: function, type, size, number, maximum designed capacity and sill levels.
 Discharge proposed to be passed through the Plant, initially and ultimately, and 

expected variations in the discharge on account of the daily and weekly load 
fluctuations.

 Maximum aggregate capacity of power units (exclusive of standby units) for Firm 
Power and Secondary Power.

 Regulating Basin and its outlet works: type, number, size, sill levels and designed 
maximum discharge capacity.    

PLA-0001 [B.49]
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