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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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Pondage

2. Discussions on capacity, load, calculation of

maximum Pondage

3. Observations on India’s approach

-

Treaty interpretation issuves



Paragraph 9, Annexure

No. 6032

INDIA, PAKISTAN and INTERNATIONAL BANK FOR
RECONSTRUCTION AND DEVELOPMENT

The Indus Waters Treaty 1960 (with annexes). Signed at
Karachi, on 19 September 1960

Protocol to the above-mentioned Treaty. Signed on 27 Na

vember, 2 and 23 December 1960

Official text: English.

9. To enable Pakistan to satisfy itself that the design of a Plant conformms to the

Registered by India on 16 January 1962. criteria mentioned in Paragraph 8, India shall, at least six months in advance of the

beginning of construction of river works connected with the Plant, communicate to Paki-
stan, in writing, the information specified in Appendix II1! to this Annexure. If any such
information is not available or is not pertinent to the design of the Plant or to the

LA RECONSTRUCTION ET LE DEVELOPPEMEN':

Traité de 1960 sur les eaux de 'Indus (avec annexes). Signé
aKarachi, le 19 septembre 1960

Protocole relatif au Traité susmentionné. Signé les 27
novembre, 2 et 23 décembre 1960

Texte officiel : anglass.

Engyegistyés par I'Inde le 16 janvier 1962.

PLA-0001 [B.49]




General Issues Award, ] 689

PCA Case No. 2023-01
IN THE MATTER OF
THE INDUS WATERS WESTERN RIVERS ARBITRATION

- before -

THE COURT OF ARBITRATION CONSTITUTED
IN ACCORDANCE WITH THE INDUS WATERS TREATY 1960

- between -

THE ISLAMIC REPUBLIC OF PAKISTAN

- and -

THE REPUBLIC OF INDIA

AWARD ON ISSUES OF GENERAL INTERPRETATION
OF THE INDUS WATERS TREATY

Such provisions are fully capable of being understood as requiring India, when notifying Pakistan
of its intention to construct an Annexure D, Part 3 HEP, to inform Pakistan of the plant’s installed
capacity and anticipated load, given that such mmformation would be necessary to calculate the
Operating Pool and would be relevant to the expected vanations in the turbine discharge.

COURT OF ARBITRATION:

SECRETARIAT:

The Permanent Court of Arbitration

8 August 2025

PLA-0001 [B.49]




Appendix Il, Annexure D

Capacity

Para 4(i)

“[Im]Jaximum aggregate capacity of power units
(exclusive of standby units) for Firm Power and
Secondary Power”’

Load

Calculations
for maximum
Pondage

Para 4(h)

Para 3(b)

“[d]lischarge 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.”

“Full Pondage Level, Dead Storage Level and
Operating Pool together with the calculations for the
Operating Pool.”




India’s practice over time

1960s Treaty

enters into 1978 Dul Hasti 1984-1990 - 1992 Baglihar -

- weekly load daily load weekly load
variations variations variations

force - daily
load variations




Data for calculation

Pakistan requires detailed
calculations for India’s
claimed maximum
Operating Pool

India provides volume of

actual proposed Operating
Pool




Appendix B, Second Phase Memorial

APPENDIX B

HISTORICAL DISCUSSIONS
BETWEEN THE PARTIES
CONCERNING “LOAD”,
“CAPACITY” AND “CALCULATIONS
FOR THE MAXIMUM PONDAGE”

[D.63]



Capacity - Stakna HEP (1968-9)

P-0649.0137

e ATAL

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

P-0649.0137 [A2.18]

-8 -

4(h), The variation of dlssharge are on the brsls of daily load

fluctustiong and these heve already bean intimated. Tt 1s

anticipated that thsre will not be any varintion of weekly load

fluctustions than those worked out on dally load fluctuatiens,

401) Under this item, the maximum aperegate capacity of power

units for firm and secendary power 1s omly %o be plven, The
installed cepseity of each mait and the number of units for Firm

Powsr as well as for Secondsry Power already supnplied are suffig
for the purpose.

The concrete figures of Firm and Secondary Power are not
reguired to be supplied under thig item, Neverthelegs these are
given below as reocussted:-

1. Firm Power 2450 KW (4 to 5 units)
at 80% Load Factor.

Sl 2 it {iulg?agtu:ét:eailabilit.y of
river flows.
5(b} It has already been intimated that the river works will
be completed in four years' time after the date of start vhich
in terms of paragraph @ of Annexure 'D' to the Treaty would
imply about the middle of 1873. The power plant would ba
commissioned after snother one year i,e. by middle of 1974,

I e N RR Y
o + , P

(PR Ahuja) ~ L VY

Commigsioner for Indus Waters,
Covernment of Indla.

“The concrete figures of
Firm and Secondary Power
are not required to be
supplied under this item.
Nevertheless these are given
below as requested...”

P-0649.0163 [A2.21]
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Capacity - Thirot HEP (1993)

(av) in the cbsence of dotails of the intoke, of the pen

stock 1t is
not possible to detarmine the water-seal i.e. the Ninimum dp

au=loun

These may be supplied,
(1) 1In the statement of calculations for Oparating Pool (n

1evel and the Pondage provided sbave thst lavel.

ppendix=3(b)=1X=0),
pondage has been calculated as Pondage required for maximun

aggregate
gapacity of power units for Firm Power ond Secondary Peuwer, It should

pe limited fo the extent required for Firm Power only, as

s per schems
of things incarporsted in the Treaty, 1t may pleace bo sppreciatad

that because of the pecular nature of the Indus waters Tresty 196D

under which Pskkisten had forefeited its historic rights on the

perpetual waters of the Three Esstern Rivers (Sutlej, Beas end Revi)

for reserving the waters of the three Uestern Rivers for itgelf uith

least interference by India and for this reason the gensration of hydro=-

power by India on the Western Rivers has been termed as a Consumptive

Uses As such Trealy has placed restrictions on the design of the

plaents to be constructed by India on the Uestern Riuvers, It is there~

fors necessary that the design of the Plants on the Yestern Rivers

hes to be different from those located on rivers other than Uestern

Riverse A Hevised celculation for Pondage reguired for Firm Powsr

. 2lenguith the calcula#%qns for minimum megnidischarge of 0,9 cumecs
edopted by Indis, may‘be=supplied. In their sbsence it would be implied

that the design of the Plant contravens criterion (b) of Paragraph 18

_' of Annexure D to the Treaty. 5 3 1
P-0649.0787 [A2.33]




Load - Sumbal HEP (1969)

P-0649.0143 [A2.20]

The Iive Storage needed for meeting the water requirements
of a Plant during the period of the mininum mean discharge would
naturally depend cn the load curve, To see that the maximum Pondage
being provided did not exceed twice the FPondage required for Firm
Power, the magnitude of the Live Storage has 1o e deteranined from
the actual load curve worked out for the proposed Flat and not from
any hypothetical load curve, It would be appreciated that the Live
Storage required for a plant having a load factor of 30 % could vary
considerably with the shape of the load curve.

12



Dul Hasti HEP (1984)

These
celeulations are not hypotheticals This
plent would be required to be operated in
the grid and has to provide necessary peaking
capeeity under the varying conditions of Hydro-

thermal mix and system opercting conditions ot

different pointes of time.

i1) Please refer to para 7 of my letter. I still fenl
that the load curve supplied for the calculation of
pondage was a hypothetical ons and has not been
based on the actual operation of the Plant uhich

would be grided nation wido.

P-0649.0513 [A2.27]

P-0649.0833 [A2.37]

13




Kishenganga HEP (2006)

(2) Non-conformity with Paragraphs 8(c) and (f)

Paragraph 8(c) of Annexure D to the Treaty provides that “The maximum
Pondage in the Operating Pool shall not exceed twice the Pondage required for
Firm Power.” Notwithstanding the clear mandate of the Treaty, it seems that the
“Pondage required for Firm Power” has been computed by India with reference to
an arbitrarily determined set of peaking requirements. In Pakistan's opinion, this
method of calculation is incorrect and is not in conformity with the provisions of the
Treaty. Instead, the “Pondage required for Firm Power” must be calculated as the
Pondage necessary to ensure the continuous production of Firm Power during a
week when the average inflow i1s equal to the Minimum Mean Discharge. Twice
such Pondage would then equal the maximum Pondage permissible under the
Treaty

been provided sufficient to meet the system load variations. Due to relatively lower demand
on Saturday & Sunday, the number of peak load hours has been kept small. The water
stored in the operating pool in these two days has been carried forward to the working icjays".
of the week to meet peak load requirements, which is permissible in view of the very
definition of “Pondage” in Paragraph 2(c).

P-0056 [A1.2]

P-0057 [A1.3]

14




P-0082 [A1.7]

Ratle HEP (201 3)

H. Your objection to the volume of Pondaqgc in Ratle HEP once again rests
on Pakistan’s view of the determination of Pondage to meet fluctuaticns In the
inflows of the river Chenab over a period of consecutive seven days in which the
mean flow is close to MMD. To the contrary, as per Paragraph 2(c), "Pondage”
means "Live storage of only sufficient magnitude to meet the fluctuations in the
discharge of the turbines arlsing due lto variations in daily and weekly loads of
the Plant”. The requirement of cantinuous release of Minimum Mean Discharge
(MMD) through the turbine, as you stéte, IS nowhere stated in the Treaty as the
basis for the determination of Pondage. Further, the operation rules in Paragraph
13, allow India te hold or reiease water within 3 band of 50% to 130% within a
pericd cof seven days. Therefore, there can be no objection to the Plant
generating power in any pattern, including peaking, 50 long as It releases water
in accordance with Paragraph 15.

15



Lower Jhelum HEP (1976)

P-0649.0342 [A2.22]

(iii) The generation pattern has to be related to the
Operating Pool provided at the site of the Plant. The calculations
for the Operating Pool furnished in Encl. 14 of your letter dated
2lst November 1974 do not depict the actual variations through the
turbines which are proposed to be met with the pondage provided

mnd , therefore, appear to be hypothetlcal. It may plekwe be
apprecidted that the capucity of the Operating ool 1s to

correspond to the Firm Fower which can ke actuslly penerated
at o time vhen the river ie carrying the minimum mesn discharpge.

16



[C.58]

Procedural Order No. 17, §2.3.4

234

In relation to all Annexure D), Part 3 HEPs previously notified by India to Pakistan under
the Treaty up to and mchiding the Baglihar HEP:

(a) the basis upon which Pakistan understands India to have determuned the installed
capacity and anticipated load, as well as how those elements were taken into

account 1n i1ts calculation of maxymum Pondage; and

(b) any concemns expressed by Pakistan to India with respect to (a).

17




P-0083 [A1.8]

Installed capacity: India’s approach

62. The Indian side stated that hydro projects in India are generally being
planned based on 90% dependable year flow data. The installed capacity of these
projects is finalized after carrying out incremental benefit analysis and the
optimization studies. Varicus other factors like exploitation of overall potential
available at the site are also considered for finalization of installed capacity. The
Pondage requirements are thereafter worked out considering the load factor of
operation, design discharge and the flows available. On the other hand, if one
were to go by Pakistan’s suggestion, it would mean working backwards i.e.
determining the Pondage first and then the installed capacity, contrary to the
orinciples of hydro power enginzering. Such a procedure is also contrary to the
provisions of Annexure D, which require the Pondage to be determined to meet
the daily and weekly load variations corresponding to Firm Power that i.e. pcwer

generation at Minimum Mean Discharge

18



Secretary-Level Meetings Baglihar

(2005)

~ For the designed operatlon/role of the station in the grid, the
Pondage has been worked out and supplied. The operation ensures the
releases of waters downstream of the statlon as per the provisions of the

Treaty.

- Thus, distinction between the power and the generatlng capamty of the
plant needs to be apprecuated T _

P-0650.1 [A3.44]

While flagging the issue of low level weir for further discussions without prejudice
to the position taken by the two sides, it was decided to exémine the calculations
done 'by India for the design of the proposed plant. it wés accépfed by india that
based on the mmlmum mean d!scharge of 125.89 cumecs and the .project
desugned by them the Firm Power. is"130 MW. However, they Have designed ine -
plant for 450 MW to meet the peaklng requirement. Paklstan sude held the view"
that the Treaty allows for Flrm Power to be determlned on-the basis of mean
minimum discharge and the Pondage is meant only to cater for the dally and-the
weekly loads (in accordance with ‘Annexure D Part 1,Para 2(b)). The daily and
weekly fluctuations cannot be construed to be 3.5 times of the Firm Powerr As
such 450 MW capacity belng operated mtermlltenlly, cannot be taken as Firm

Power for calculation of Pondage.

19




Anticipated load: Dul Hasti HEP (1984)

These
3(p) (iv) Even from what has now been stated, it appears celeuletions ere not hypotheticald This
th t \ P, - F -
at the calculations given in dppendix IT to plent would be required to be operated in

Shri Kapila's letter dated Jrd July 1978 are
hypothetical. As such the same be revised and
calculations of actual operation of the Flant be
supplied so that Pakistan can kaow the sctual
variati it

ons in the supplies. _ thermal mix and system opervting conditions of

the grid and hae to provide necessary peaking

capecity under the varying conditions of Hydro=-

£

P-0649.0493 [A2.25]
different points of time.

P-0649.0513 [A2.27]

20



Anticipated load: Dul Hasti HEP (1992-3)

griterion (r) the ualeT

against
Thie will gneble

ed in my phservetions

the design is pxcessives
gl lowsr than

As such the revised

LA

and gpereting

pe stat

spal pruuided in

the depletion of the Tessrvoir to a lev

1 1238.90 M, thus increasing the pondage. l

Rull Poncdags Lavel/Sill 1aua1,t:uad :::r:i: :;::Bting g
tha calculations

Z:Z; ;Zgzz:;ii:;fhlt Jyas requested to be supplied previously

i g, as the load curve supplied
i el resli::;:tiZ:: :::ua;d provided for a Firm Paun:a
garlier WaS a hyp — ninimum Mean pischarge base
yhich did not coTFesP 1976, Uith the reported
on data=base of AJQUS " revised design as per
dlt!'b's: ;:;m 2(b), revised Minimu® Resn
8

pnd
£ 1962 ta July
d Por the

chanoe in the e
1ations for

bgervations again - the calcu
my @ oAl ;+g caleulations and o it Y a
nischarget_ pool will have to b@ supplieds
the Operating
_ s 3 u®
supplied.

the Treaty. Further, your contention "the calculations for 'The
Pondage' supphed previously was based on a very hypothetical
load curve' is mot clear. However, it may be mentioned that the
power station  has - to operate in . the g¢rid and
provide necessary peaking capacity under varying conditions of
hydrothermal mix and system operating conditions at different
points of time.

P-0649.0773 [A2.31]

P-0649.0795 [A3.34]

21




Anticipated load: Baglihar HEP (1994)

I also do not agree to the view stating "However, the
calculations for the "Pondaye"...... was based on a very
hypothetical load curve". In a grid of hydro-thermal mix, the
load demand curve may assume any pattern which can not be
predicted unlike in case of an isolated distribution system.
It may also be seen from the Pondage calculation that the
provision of 'firm power' has been based on Minimum Mean
Discharge only. I, therefore, reiterate that the design of the
plant fully conforms to the criterion(c) of Paragraph 8 of
Annexure D to the Treaty.

In ny view your statement that "in a grid of hydro-thermal
nix, the load demand curve may assume any pattem which cannot be
predicted unlike in case of an isolated distribution systen" is
irrelevant in the context of design criteria laid down in Parasraph
8 of Annexure D to the Treaty. I re-affirm that the load denand
curve supplied is hypothetical. This has been drawn only to
achieve the maximum pondage. As per our caleculations the pendaze
required for firm power 1s much lower than what has been work:d out
and actually provided in the design of the plant.

P-0649.0814 [A3.35]

P-0649.0822 [A3.36]

22




Secretary-Level Meetings Baglihar

(2005)

P-0650.1 [A3.44]

~_Inthe grid of hydrothermal mix, the load demand on the plant may
have pattern consistent with system needs and generation potential

at the plant. The'powe’r plant has been designed to cater to the
peaking requirements of the power system during the lean flow
period which occur in the morning and evening hours. Accordingly,

two peaking blocks, one in the morning and the second in the

evening hours have been considered. On’ the above basis, an
operation table has been prepared.in line with the provisions of the
treaty regarding the daily and weekly releases to be made
downstream of the project. Tha Minimum Mean Discharge has been

computed adopting the methodology stipulated in the Treaty and the
- niver discharge data, which have already been communicated to

Pakistan. -

23



Secretary-Level Meetings Baglihar

(2005)

The pondage requirement depends on the load curve and Firm Power
The load curve should show fluctuat:ons over continuous Firm Power.
In our view the fluctuation can be ~+10% over the continuous Firm
Power. The load curve prowded by India provides 450 MW generahon
of electricity for a few hours in a day and periods of zero. generation in
the remaining part.of the day This in our view does not correspond to
the concept of Firm Power anc' fluctuations in continuous flow of Power!
over it. When the realistic load curve corresponding to the requirement
of the Treaty showlng Firm Power and fluctuation is’ pmwded by Indna
mammum Pondage can be calculated accordmgly

24

P-0650.1 [A3.44]



113t PIC Meeting (2017)

31.  PCIW elaborated 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. Pakistan side
explained that value of Permissible Pondage computed as per Pakistan’s perspective
was sufficient for regular operation of the plant. It had also been estimated that
Pondage value greater than Pakistan’s estimation provided no extra benefits in terms
of total energy and revenue. India might carry out its own analysis in this regard.
Then both the countries might sit to discuss the results, in case of any significant
differences in their estimates.

P-0103 [A1.9]

33.  Further, the consumption of energy by industriai 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.

34. Indian side stated that moreover, there is nothing in the Treaty which says that
load variations have to be stable throughout the life of the Plant and the concept of
load curve, too, is not explicitly provided in the Treaty. The Treaty, however, fixes the
limitation of India’s control of water from the Western Rivers through Paragraph 15 of
Annexure D. India is free to design the Pondage of its Plant within that limitations
taking care of possible future scenarios.

25




Treaty interpretation issuves

No. 6032

INDIA, PAKISTAN and INTERNATIONAL BANK FOR
RECONSTRUCTION AND DEVELOPMENT

The Indus Waters Treaty 1960 (with annexes). Signed at
Karachi, on 19 September 1960

Protocol to the above-mentioned Treaty. Signed on 27 No-
vember, 2 and 23 December 1960

Official text: English.
Registered by India on 16 January 1962.

INDE, PAKISTAN et BANQUE INTERNATIONALE POUR
LA RECONSTRUCTION ET LE DEVELOPPEMENT

Traité de 1960 sur les eaux de I'Indus (avec annexes). Signé
aKarachi, le 19 septembre 1960

Protocole relatif au Traité susmentionné. Signé les 27
novembre, 2 et 23 décembre 1960

Texte officiel : anglass.
Enregistrés par I'Inde le 16 janvier 1962.

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

26



Express terms

(¢) The maximum Pondage in the Operating Pool shall not exceed twice the Pondage
required for Firm Power.

“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)

27




Ordinary meaning of engineering terms

of Enginenrs

ENGINEERING AND DESIGN

EM 1170-2-1701

HYDROPOWER

yam ENGINEERING

Hydropower

EMGINEER MANUAL

T T R - T1]

LOAD. The amount of electric power delivered at a given point.

Bl b Cheied
i

St
o
b

B fater i Gl

L
[ e
i

Hydropower plant (hydropower development) The comprehensive term for all struc-
turcs (onc powerhouse and pertaining installations) necessary for utilizing a selected power
site.

rrs TR

»
L
a

[ - ' ' [

POWER., The time rate of transferring energy. Electrical power is
measured in kilowatts. The term is also used in the electric power
industry to mean inclusively both capacity (power) and energy.

™
o

P-0302 (resubmitted) [A1.11]

HANDEOOK

P-0477 (resubmitted) [A2.14]
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Ordinary meaning of engineering terms

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

Generic meaning (USACE)

CAPACITY. The load for which a generator, turbine, transformer
transmission circuit, apparatus, station or system is rated. C

Installed capacity (USACE)

Installed Capacity. The sum of the capacities in a powerplant or
power system, as shown by the nameplate ratings of similar kinds
of apparatus, such as generating units, turbines, or other
equipment (see also Section 6-1b(4)).

PLA-0001 [B.49]
P-0302 (resubmitted) [A1.11] 29



Ordinary meaning of engineering terms

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

USACE

GENERATING UNIT. A single power-producing unit, comprised of a
turbine, generator, and related equipment.

Firm Power. Power intended to have assured availability to the
customer to meet all or any agreed upon portion of his load
requirements,

Firm Energy. Electric energy which is intended to have assured
availability to the customer to meet any or all agreed upon
portion of his load requirements (see also Section 5-2¢).

PLA-0001 [B.49] 30
P-0302 (resubmitted) [A1.11]



Engineering concepts

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

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

Anticipated load

LOAD CURVE. A curve of demand versus time showing in chronological
sequence the magnitude of the load for each unit of time of the period
covered (see also Figures 2-2 and 6-1).

PLA-0001 [B.49] 31
P-0302 (resubmitted) [A1.11]



The Court’s General Issues Award, ] 498

PCA Case No. 202301

IN THE MATTER OF
THE INDUS WATERS WESTERN RIVERS ARBITRATION

498. The foregoing addresses engineering concepts and terminology regarding the design and
- operation of run-of-river HEPs as they exist outside of the specific context of the Treaty. By
elucidating these concepts and terminology drawn broadly from authontative hydro-engineering

reports and texts, including those available to the Treaty drafters,™” this Part provides necessary

THE COURT OF ARBITRATION CONSTITUTED
IN ACCORDANCE WITH THE INDUS WATERS TREATY 1960

= between -

THE ISLAMIC REPUBLIC OF PAKISTAN

- an- background for interpreting Annexure D, Part 3, given that it regulates the design and construction
ik RERRcorRmI of mn-of-river HEPs. Thus, to the extent that Annexure D, Part 3 leaves unstated certain

fundamental concepts pertinent to the operation of any mn-of-river HEP, or uses undefined terms
A OFTHE INDUS WATERS TREATY (such as “hydro-electric power™, “storage”, “loads™, “uncontrollable”, “discharge of the turbines™,
“outlet”, “gated spillway”, “bottom level of the gates”, or “intakes™), the ordinary understanding

COURT OF ARBITRATION:

of such concepts and meaning of such terms must be considered as they are typically used for the

Professor Sean ). Murphy (Chairman)
n ;

Prof
Judge Awn Shawkat Al
Di. Dienald Blax

design and operation of mn-of-nver HEPs, and especially as they were used at the time the Treaty

SECRETARIAT: Was E.d-ﬂptE‘d-.

The Pepmanent Court of Arbitration

8§ August 2025

32
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PCIW-ICIW Correspondence (1984-96)
and PIC Meetings (2010, 2017)

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 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-0649.0795 [A3.34]

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 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).

P-0649.0833 [A3.37]

P-0649.0814 [A3.35]

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]lor the designed operation/role of the station in the grid, the Pondage has been worked
out and supplied” (p. 20).

P-0650.1 [A3.44]

P-0649.0822 [A3.36]

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]

“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 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).

P-0330 [A2.13]

P-0103 [A1.9]




The Court’s General Issues Award,
9 745-8

745. The Cowrt concludes that Paragraph 8(c) requires that, when desizning an Annexure D), Part 3
HEP, India shall caleulate the maxmmum Pondage pursuant to Paragraph &(c) by taking info
PCA Case No. 202301 account the following restnichons.

IN THE MATTER OF
THE INDUS WATERS WESTERN RIVERS ARBITRATION

T46. Firzt, “Fum Power”, shall be calculated as the hydro-electnic power correspondng to the MAMD
at the site of the plant, caleulated in accordance with Paragraph 2(1) of Annexoure D).

- before -

THE COURT OF ARBITRATION CONSTITUTED
IN ACCORDANCE WITH THE INDUS WATERS TREATY 1960

T47. Second, “Pondage reqguired for Furm Power™ shall be caleulated based on the water that can be

= hetweea - aceunmlated and released at the sife of the plant during the cowrse of no more than a seven-day
THE ISLAMIC REPUBLIC OF PAKISTAN penod, within the following constramts:
- and -

(a) Pondage required for Firm Power shall be caleulated based on what can be accumulated
dunng that penod when the stream flow of the mver 15 at the MMD, as set forth m
Paragraph 2(1) of Annexure D).

THE REPUBLIC OF INDIA

D O T P RETATION (bt} Pondage requred for Fum Power shall be caleulated based on a realishc, well-founded,
and defenzible projechion of the proposed Annexure D), Part 3 HEP s installed capacity and
anticipated load, reflecting the fluctuations m the discharge of the torbines ansmg from

COURT OF ARBITRATION:
Professor Sean D. Murphy (Chairman) vanafions mn the daily and weekly loads of the plant, as set forth m Paragraph 2(c) of

Professor Wouter Buytaert
Professor Jeffrey P. Minear ﬁ MMEXIIE

Judge Awn Shawkat Al-Khasawneh S D
Dr. Donald Blackmore

SECRETARIAT: {c) Poondage requuired for Fum Power shall be calculated mn a manmer that abedes by the daily
The Pemanent Court of Atbitation and weekly release requirements sat forth im Paragraph 15 of Annexmure D).

8§ Aungust 2025

T48. Third, the maxmmum Pondage shall be no more than twice the Pondage caleulated in accordance

with the above requirements. 34

PLA-0001 [B.49]



The Court’s General Issues Award,
191 742-3

DL “\”EN:":'::‘:';;;ES;K BTN to modify its design mn the face of valid concerns. If Pakistan raises timely objections, India must
befire- give them careful consideraton and both Parhes must proceed m a spint of cooperation and good
IN ACCORDANCE WITH THE INDUS WATERS TREATY 1960 farth Ultimately, if a difference emerges m this regard befween the Parties, 1f 15 for India, as the
betwecn. proponent of the desipm and construction of the HEP, fo establish that the proposed masormoms
THE ISLAMIC REPUBLIC OF PAKISTAN Pondage sahsfies the requurements of Paragraph 8(c), beanng in mind any Pakistam position that

- a more Treaty-comphant alternative exsts.

THE REPUBLIC OF INDIA

AWARD ON ISSUES OF GENERAL INTERPRETATION context uf ﬂ'_'[E E:H:EP or R_.E[EP, Pakls.‘h_‘l:l_ or I_'[I.d_'l_.a_ may S.Hlk to Pursue ﬂ'_'l.E matter ﬂ'.'IIﬂ'I.lEI] ﬂ]E
OF THE INDUS WATERS TREATY

Treaty’s dispute resolnhon procedures, mncludmg a further phase of these proceedings. As a

COURT OF ARBITRATION: general matter, the plant’s installed capacity and anticipated load omst comrespond to how the

f['.- plant wnll actually be operated; 1t cannot be hypothesized m a manner that serves to inflate the
) amount of maxmum Pondage.

SECRETARIAT:

The Permanent Court of Arbitration

8§ Aungust 2025

35
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The Court’s General Issues Award,

9705

PFCA Case No. 2023-01

IN THE MATTER OF
THE INDUS WATERS WESTERN RIVERS ARBITRATION

- before -

THE COURT OF ARBITRATION CONSTITUTED

N ACCORDANCE WITH THE INDUS WATERS TREATY 1960 Whale an interpretation that regards the proposed HEP s installed capacity and anticipated load as
e addifional elements for caleulating maxmmum Pondage does introduce greater discretion, the

general approach in the Treaty is not o reduce the desizn of a Run-of-River HEP to the application

of unaque formmulas. Rather, it often sefs standards that nmst then be implemented in good faith by
the Parfies in the context of a specific HEP Indeed while use of the proposed HEP's mstalled
capacity and anficipated load when calculating mammum Pondage results in some greater
uncertainty in the caleulation, the installed capacity and anticipated load advanced by India st
be realistic and defensible under the Treaty, m the same way that the use and exact posthioning of

- and -

THE REPUBLIC OF INDIA

COURT OF ARBITRATION: lowr-level ouflets, crest-gated spillways, power mtakes, and freeboard must be defensible.
Professor Sean D). Murphy (Chairmar)
Pr i T

SECRETARIAT:

The Permanent Court of Arbitration

8§ Aungust 2025

36
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Cooperation on data

No. 6032

INDIA, PAKISTAN and INTERNATIONAL BANK FOR
RECONSTRUCTION AND DEVELOPMENT

The Indus Waters Treaty 1960 (with annexes). Signed at
Karachi, on 19 September 1960

Protocol to the above-mentioned Treaty. Signed on 27 No-
vember, 2 and 23 December 1960

Official text: English.
Registered by India on 16 January 1962.

INDE, PAKISTAN et BANQUE INTERNATIONALE POUR
LA RECONSTRUCTION ET LE DEVELOPPEMENT

Traité de 1960 sur les eaux de I'Indus (avec annexes). Signé
a Karachi, le 19 septembre 1960

Protocole relatif au Traité susmentionné. Signé les 27
novembre, 2 et 23 décembre 1960

Texte officiel : anglass.
Enyegistrés par I'Inde le 16 janvier 1962.

PLA-0001 [B.49]

» 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. 37
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