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National Electric Power Requlatory Authority

(NEPRA)

Determination of the Authority
in the Matter of Indicative Generation Capacity Expansion Plan of

National Transmission and Despatch Company Limited

February2/ , 2023
Case No. LAT-01

(A). Background

(i). The Authority granted a Transmission Licence (No.TL/01/2002, dated
December 31, 2002 as amended from time to time) to National Transmission and
Despatch Company Limited (NTDC) as National Grid Company (NGC). According to
the said licence, NTDC was required to have in place a Grid Code to perform its

various functions under the abhove Transmission Licence.

(ii). In consideration of the above, NTDC prepared a Grid Code and the
Authority approved the same in June, 2005. According to the Planning Code (PC4)
of the Grid Code, NTDC is required to prepare and submit a Ten Year Indicative
Generation Capacity Expansion Plan (IGCEP), covering time frame of 0-10 years,

identifying the new capacity requirement.

(B). Submission & Processing of IGCEP

{i). In consideration of the above, NTDC prepared and submitted IGCEP
for the period 2022-31 vide its lefter No. GMT/NTDC/T-48/596-602, dated
September 20, 2022 for consideration and approval of the Authority.

().  The Authority considered the matter and decided to seek comments
of the general pubiic, affected, interested parties and other stakeholders. Further, the
Authority also decided to hold a Public Hearing in the matter. In consideration of the
said, a public notice in the matter was published in the press on September 27, 2022
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(iii). In light of the above, the Authority received comments of around
twenty nine (29) stakeholders including various developers, representative
organizations, Govt. Ministries and attached departments. The stakeholders included
Access Solar (Pvt.) Limited (ASPL), Access Electric (Pvt.) Limited (AEPL), Riali
Hydro Power Company (Pvt.) Limited (RHPCPL), Altern Energy Limited (AEL}, Atlas
Power Limited (APL), Mr. Arif Bilwani, Dr. M. llyas Fazil, Gujranwala Electric Power
Company Limited (GEPCO), Habibullah Coastal Power Company (Pvt.) Limited
(HCPCL), Lahore Electric Supply Company Limited (LESCO), Pakhtunkhwa Energy
Development Organization (PEDO), Siddigsons Limited (SSL), Artistic Milliner (Pvt.)
Limited (AMPL), Hub Power Company Limited (HUBCO), Neelum Green Energy
(Private) Limited (NGEPL), Wartsila Corporation/Wartsila Pakistan (Pvt.) Limited
(Wartsila), Alternative Law Collective (ALC), Indus Consortium (IC), K-Electric
Limited (KEL), LSG Hydro Power Limited {(LSGHPL), Pakistan Renewable Energy
Coalition (PREC), Dr. Peter Meier, Pakistan Initiative on Energy (PIE), Jamshoro
Power Company Limited (JPCL). Central Power Generation Company Limited
(CPGCL), Northern Power Generation Company Limited (NPGCL), Alternative
Energy Development Board (AEDB), Energy Department Govt. of Sindh (EDGoS)
and Energy Department Govt. of Balochistan (EDGoB).

(iv). The above stakeholders jnfer alia made various observations on the
submitted IGCEP including (a). projects of size iess than 20.00 MW earlier
considered as “Committed” have not been included in the current version of IGCEP-
2022-31 and this exclusion may cause hindrance/bottleneck In the
developmentimplementation of such projects; (b). the Authority has relied on IGCEP
as a pre-condition for issuing tariff, however NTDC has repeatedly mentioned that
the plan is non-committal however, it must take responsibility for the optimized
projects as stipulated in the Grid Code; (c). the costs relating to power sysiem
evacuation for optimized projects have not been considered and this may impact
selectionfoptimization or ranking of the optimized project. Therefore, preparation of
Transmission System Expansion Plan (TSEP) is equally critical for planning as is

IGCEP; (d}. the IGCEP has envisaged very aggressive induction of solar to the tune
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technical challenges relating to integration with the grid hampering network reliability
and stability. There is need * to study the grid and make decisions accordingly
instead of rushing into such projects that can have unintended consequences; (e).
IGCEP has not considered the existing projects set up under the Power Policy 1994
in the installed capacity due to termination of Gas Supply Agreement (GSA) or the
expiry of the term of the licence which needs to be reconsidered; (f). Waste to Energy
(WILE) projects are of strategic nature and introduction to “new technology” that should
be added to the Candidate list of IGCEP; (9). the project of Taunsa must be rnarked
as a ‘committed’ project as if to be commissioned in 2028-29, the work has to be
started from the year 2023 and without adding it in the committed list financing cannot
be obtained; {h). IGCEP envisages a strategy o phase out the use of Furnace Qil
compietely for power generation by 2027 however, this approach may not be
appropriate considering the fact that huge investment has been done in the refineries;
(i). there are a number of remotely located projects requiring long transmission line(s)
involving huge cost which needs to be considered; (j). the data used in IGCEP along
with its collection and calculation methodologies should be made publicly available
on the websites of concerned institutions; (k). a considerable number of large dams
have been proposed to be built are located in earth quick areas and it is not clear that
cost of dynamic risks for such initiatives have been considered or not? {). the plants
of GENCO(s) have been excluded despite the fact that matter of closing of these
units is sub judice in the court. The operation of piants of GENCO-|, Il and Il may be
considered instead of HUBCO and accordingly the retirement plant may be
reconsidered; (m). has the impact of Captive Power Plants of industries and those of
other third party generation facilities installed at the premises of industrial units for
supplying to the said entities been duly considered or not? (n). the delay in completion
of Hydro Power Plant (HPP), the seasonal and climatic variation in the hydel
generation may be considered; (o). the retirement of power plants operating on
indigenous low BTU gas should be based on the availability of the gas and techno
commercial analysis instead of expiry of the PPA; (p). projects of 470 MW Lower
Spat Gah, 102 MW Shigo Kas, 99 MW Arkari Gol and other five {05) solar PV projects
of Khyber Pakhtunkhwa should be included in the IGCEP; (q). the feasibility of the

resuits from PLEXOS long-term expansion model be tgsted with another function of
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the software, which is the short-term modelling for more detailing and to see how the
system will dispatch in a smaller step size with a given capacity and also more
dynamic properties of power plants may be included in the model; (r). new-built
technology candidate options, such as fiexible multi-fuel engines, energy storage, or
flexible demand may be considered; (s). the requirement of competitive electricity
market has not been accounted for in the IGCEP and the linkage with the Competitive
Trading Bilateral Contract Market (CTBCM) is missing; and (). five (05) wind projects,
coal project of Oracle, Waste to Energy (WIE) projects may be included in the IGCEP.
Apart from the above, various developers made the observation that the cost their

projects have not been taken as per their submissions.

(C). Public Hearing

(i).  The Authority conducted the Public Hearing in the matter which was
held on October 19, 2022 at its main office in Islamabad and was atténded by various
stakeholder both in person and via zoom link, inter alia, including NTDC/NPCC,
CPPA-G, Pakistan Atomic Energy Commission (PAEC), Power Division, Ministry of
Energy (PDMoE), Ministry of Planning, Development and Special Initiatives
(MoPD&SI), AEDB, Private Power & infrastructure Board (PPIR), PEDO, Punjab
Power Development Board (PPDB), EDGoS, EDGoB, Azad Jammu and
Kashmir Power Development Organization (AJ&KPDO), KEL, Wartsila,
representatives of various project developers, media persons and the representative

of general public at large.

(ii). The representatives of NTDC gave a detailed presentations on the
salient features of the submitted IGCEP-2022-31 and gave a comparison of the
current with the earlier version IGCEP-2021-30. The summary and comparison of the

main features of two version of the IGCEP is as detailed below: -

\/
b

Page 4 of 16



Sr. No. Description IGCEP-2021 IGCEP-2022
). ';“mbef' of 01 (Base Case) 01 (Base Case) + 06
cenarios
@) Main Normal: 5.134% GDP Normal: 4.30% GDP
‘ Scenario growth rate (MoF) Growth Rate (WB)
g;iiz:% 23,792 130,652 26,945 153,886
(3). (Peak and MW GWh MW GWh
(2020-21) | (2020-21) | (2021-22) | (2021-22)
Total)
Instalied 37,949 MW (NTDC) +
(4). Capacity 34,776 MW (NTDC) 3,319 MW (KE) = 41,268
{Existing) MW
Committed . 14,159 MW (30+1
(5). Projects 22,415 MW (73 Projects) Projects)
Net-Metering
©) (Committed) ) 4,320 MW
Candidate 15,340 MW (NTDC) +
@). B roiaots 10,062 MW (NTDC) 2,472 MW (KE) =17,812
) MW
Projects < 20
(8). VY Yes No
censidered?
. : 7,339 MW (NTDC) + 682
(9). Retirements 6,447 MW (NTDC) MW (KE) = 8,021 MW
Installed
(10). Capacity 61,112 MW 69,372 MW
(Final Year)
Demand ‘
‘Normal) 37,129 207,418 41,338 228,505
(11), (}Deak o MW GWh MW GWh
(2029-30) | (2029-30) | (2030-31) | (2030-31)
Total}
R— |

(ili). The representatives of NTDC explained that the IGCEP 2022-31

presents the results of the gereration capacity expansion planning study which is
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capacity expansion and despatch optimization and both processes involve complex
statistical and compuiation efforts performed using dedicated software programs.
Three scenarios of long-term forecast, as per prevailing Grid Code, have been
prepared for the Low, Normal and High GDP growth of 3.40%, 4.30% and 5.42%
respectively. The least cost, long-term generation expansion plan for the power
system is developed using state-of-the-art generation planning software - PLEXOS.
The IGCEP 2022-31 is developed through a rigorous data modelling and optimization
exercise based on the existing and future generation power projects, existing policy
framework, existing contractual obligations, natural resource allocations, relevant
provisions of prevailing Grid Code, and assumptions laid down in National Electricity

Policy 2021 (NEP) along with some additional assumptions.

(iv). The base case scenario is developed on normal scenario of long-term
forecast, existing contractual obligations and retirements of power projects, during
the planning horizen of the IGCEP, as per terms of their respective Power Purchase
Agreement (PPA), except KAPCO. In the study, 8,021 MW cof existing power
generation capacity is retired during the plan horizon, in every scenario. Further, for
the purpose of sensitivity analysis, six (06) scenarios are also developed, in addition
to the base case scenario, which include (a). l.ow Demand Scenario; (b). High
Demand Scenario; (¢). Diamer Bhasha HPP in 2029; (d). Chashma Nuclear (C-5) for
Energy Security; (). Local coal inclusion in 2027 and 2030; and (f}. Unconstrained
Variable Renewable Energy (VRE) Scenario. Hourly demand forecast is developed
specially to cater for the intermittency of VRE resources such as wind and solar PV.
This is particularly important in view of the aggressive targets pertaining io renewable
energy envisioned by the Government of Pakistan. Hence, the energy and peak
demand forecast of 87,600 hours have been estimated form the FY 2022 to FY 2031.
in the base case, the demand and installed capacity of the whole country is 41,338
MW and 69,372 MW, respectively by the year 2031. It is io highlight that in the said
installed capacity, the optimized share from VRE resources inciude 8,350 MWs of
Solar PV (utility solar & feeder based/DG) and 4,928 MW of Wind. Apart frorn VRE(s),
3,544 MW of hydro and 990 MW of local coal has been optimized. !t is pertinent to
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Thar i.e., Biock-), Il & VI, based on the assumption that the price at all three blocks
of Thar will be the same. It was added that 4,320 MWe net metering solar is also
included in the system i.e., 480 MWp, every year. Consequently, salient features of
the base case include (a). aggressive inclusion of VRE(s}; (b}). Minimal reliance on
imported fuels i.e., Coal, RLNG and Residual Furnace Oil (RFO} based technologies;
(c). increased share of hydropower as well as local coal, and (d). All optimized

generation is based on indigenous resources.

{v). The Authority afforded an opportunity to those stakeholders who wished
to express themselves. Most of the stakeholders reiterated their comments a
summary of which is explained in the preceding paragraphs. In addition to the said,
a few stakeholders including the representatives of PAEC and sponsors of the
projects of Artistic Hydro and Shigo Kas. The representative of PAEC submitted that
on April 20, 2015, the Framework Agreement on Future Nuclear Power Plants
INPP(s)] was signed for C-5 NPP in the presence of President of Pakistan and
President of China. On November 21, 2017, with approval of Prime Minister of
Pakistan, EPC Contract of C-5 was signed at the agreed EPC Price of RMB
25,780.00 Million. At this point, financial closure is almost completed, with only
exception that PAEC is trying tc get Chinese loan at lowest possible interest rate.
Consequently, C-5 maintained a committed project status for development and the
same status was censidered by NTDC for IGCEP 2019, IGCEP 2020 and in the initial
version (i.e. draft) of IGCEP 2021. Later, in the revised IGCEP-2021 that was also
approved by the relevant authority. C-5 committed status was changed to a candidate
project. Now in the submitted IGCEP-2022, long operation life (i.e. generation
benefits) of NPP of C-5 are quashed by taking a discount rate of 10.0%. The
proposed loan for C-5 is a concession loan with a very low interest rate. Keeping in
view the above listed benefits and incentive on loan for C-5, it might be fair to apply

a discount rate around 3.0%.

(vi). The representative of PAEC stated that the operating cost (O&M+ Fuel
cost) is the least among all thermal power technologies. This makes NPP the most
economical and suitable base-load power genaration option. The NPP(s) are globally

recognized as energy supply option to handle th :: § n ouse gases (CHG) emission
d E6ON
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problem. Typically, a 1000 MW NPP avoids around 6 miliion tons of CO2 equivalent
GHG emissions compared to a coal fired power plant of the same capacity. The
cumulative avoidance of COz by June 30, 2022 from the operation of NPP(s) of the
country was about 72.0C million tons. The electricity from nuclear is less vulnerable
to fuel price variation due to smaller share of fue! cost compared to fossil fuel plants.
Furthermore, the price of nuclear fuel is more stable than fossil fueis. The increase
in the share of nuclear power in the power system of the country will mean more

stability in the overali electricity generation tariff of the system.

{vii). The representatives of AMPL reiterated its earlier comments on the
importance of the TSEF and in the absence of the said, the finai costs of the project
cannot be accurately determined which will be against the spirit of NEP which
stipulates that the expansion in generation capacity shall be only on a competitive
and least-cost basis (except for sirategic projects). Unfortunately, the above principle
has not applied on the selection of our project of Artistic Hydro . The said project
has its annualized cost of energy determined under the IGCEP is lower than muitiple
hydro sites which have been opfimized however, the above project has not been
optimized. The technology of HPP(s) is similar and yet, different economic life
[ranging from thirty (30) to hundred (100) years] has been used for different candidate
HPP{s). Therefore, NTDC should either consider the economic life of all these
candidate hydro sites as thirty years [the concession period for HPP(s)] or the full
economic life for all projects. Most of the hydro sites are run-of-the-river as cascade
projects and in the absence of TSEP, the criteria used by NTDC to select hydro sites
might skip multiple projects which are coming on the same river cascade where cost
allocation of a singie transmission line for the entire corridor could make them highly
feasible. The representatives of Shigo Kas expressed that its project is cheaper when
compared to other similar project like Arkari Gol but the saime has not been optimized.
Iri this regard, it was highlighted that for the project of Arkari Gol, the maximum
capability of the generation facilily has been take as 97.50 MW at a constant level
wiich is practically net possible. Further, there is no information on the dispersat and

interconnection arrangament whereas the project of Shigo Kas is only twenty (20)
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kilometer from the nearest grid making it a string candidate for the selection on least

cost expansion basis but have not been optimized.

(viii). The Authority considered the above submission of the stakeholders and
directed NTDC to have consultations and address their concerns. In this regard',
NTDC arranged meetings with PEDQO, AEDB, PPDB, KEL and AJ&KPDO on October
31, 2022, November 03, 04 and 11, 2022. After detailed deliberation it was decided
that the projects (with less than 20 MW installed capacity) considered commitied in
the previous approved IGCEP-2021-30, will be maintained with the same status in
the current version of IGCEP-2022-31. Further, after going through a series of
meetings, PEDO confirmed that the data provided at the time of formulation of
database for the IGCEP is as per the Panel of Expert (PoE)} approved feasibility study
and there is no change in the same and observations made by the sponsors of
Artistic-Il HPP and ShigoKas HPP do not need consideration at this stage. NTDC
held meeting with KEL on October 31, 2022 to address its concerns, In this regard, it
was unanimously agreed that Take or Pay contracts for SNPCL and BQPS-III
projects will be considered in the next iteration of IGCEP. Regarding the commiitted
projects of KEL, it was agreed that the same will be considered as ‘candidate’ as per
the earliest year of availability and will be subject to optimization in next iteration.
Further, the quantum of net metering subtracted from load forecast of KEL shall be
provided and the same will be considered in the next iteration. In order to address
the observations of AEDB, a meeting was held on November 4, 2022 wherein it was
confirmed that quantum pertaining to net metering of 480 MW indicated in the IGCEP
includes the whole country. Accordingly, the revised quantum of net metering
excluding KEL will be 370 MWe. On the proposal of AEDB for considering block
allocation of 100 MW annually, for other new technologies including kut not limited to
WIE etc., In this regard, NTDC assured inclusion of the same in next iteration subject
to provision of required data from the executing agencies for input of the software.
Further to the above, NTDC had a meeting with PPDB on October 31, 2022 wherein
it was agreed that the projects with less than 20.00 MW installed capacity considered
as committed in the already approved IGCEP-2021-30, will also be included as
committed in the current IGCEP-2022-31. Accordingly NTDC through its letter No.

Page 9 of 16



GMT/NTDC/T-48/1356-63, dated December 02, 2022 submitted a revised IGCEP
2022-31 after incorporating/addressing the various observations of different

stakeholders as explained above.

(D). Findings of the Authority

(i). The Authority has considered the entire case in detail including the
submitted IGCEP-2022-31, comments of the stakeholders, issues arising out the said
comments, peer review, proceedings of the Public Hearing, presentation/rejoinders
of NTDC on comments of different stakeholders, minutes of meetings of different
executing agencies and KEL with NTDC after the Public Hearing, the results of the
revised run of the IGCEP-2022 and other facts related to the matter including the
findings of the external consultants engaged. In this regard, the findings of the

Authority are described in the following paragraphs.

{ii).  NTDC has considered three (03) main Scenarios for the IGCEP-2022-
31 as per the industry standard practice. The Scenario-l is the Base Case/Normal
growth, Scenario-il is Low Demand Forecast and Scenario-Itl is the High Demand
Forecast. According to the IGCEP, the GDP of the country is estimated to be 4.30%
{Scenario-l/Base Case/Normal growth}, 3.40% (Scenario-ll/Low growth) and 5.42%
(Scenario-Hi/High growth) respectively. Apart from the above mentioned standard
Scenarios, NTDC has also developed four (04) more scenarios for sensitivity analysis
purpose which include (a). Diamer Bhasha HPP in 2029; (b). C-5 for Energy Security
in 2029; (c¢). Local coal projects of 1320 MW each in 2027 and 2030; and (d).

Unconstrained VRE respectively.

(ili).  Under the Base Case/Normal Growth/Scenario-l, the Peak Demand
of the System in the year 2031 will be 41,338 MW against 26,945 MW in 2022,
Further, the total energy consumption in 2031 is expected to reach 228,505 GWh,
against 153,866 GWh in 2022, The current installed capacity of the system is 41,268
MW which will become 68,667 MW in the year 2031. This will include the existing
capacity of the system (41,261 MW), addition of the already committed projects of
14,268 MW, 3,330 MW addition from net- meterlng and andldate projects of 17,969
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MW. In addition to the said, existing projects of 8,021 MW will be retired on
completion of the term of their agreements etc. during the period of the revised

IGCEP-2022.

(iv). Regarding committed projects, the IGCEP has considered a total of
Forty-two (42) committed projects of various technologies including Hydel (8,192
MW), Local Coal (2,280 MW), Imported Coal (660MW), RLNG (1,263 MW) and VRE
including Wind (100 MW), Solar (430 MW) and Bagasse (32 MW). In addition to the
said 3,330 MW from net-metering and 310 MW capacity enhancement from
refurbishment of Mangla HPP have also been considered under the committed
capacity. Further, to the said, the committed projects also include a 1000 MW Cross
Border import (CASA Project). The review of the list of the committed projects reveals
that the same is compliant with the provisions of the decision of the CCl as the
committed projects in the Private Sector are having LOS and the committed projects

in Public Sector have their PC-| approved from the relevant entity/forum.

(v).  Regarding the optimized power projects, it is noted that in the base
case the IGCEP has considered 17,969 MW for a total of 46 projects of various
technologies along with different blocks of wind and solar for the period 2024-2031.
In this regard, the IGCEP has optimized a capacity addition of 3,564 MWe of Solar
PV (including utility scale and feeder based/DG), 4,827 MW Wind, 3,588 MW Hydro
and 990 MW Local Coal, throughout the study horizon.

{vi}. According to the IGCEP-2022-31, more than 77% of the installed
capacity of the country by 2031, will be based on indigenous resources. Further, more
than 80% of the indigenous resources will be ARE technologies of Hydel, Wind, Solar
and Bagasse which is very encouraging. Further, there is emphasis to develop and
utilize local coal which will result in increasing its contribution to around 7% by 2031.
The Authority has observed that the dependence on imported fuel (including RLNG,
RFO and imported coal) will drastically reduce from current 45% to less than 23% in
the year 2031. In view of the said, it is clear that the IGCEP is not only based on
environment friendly ARE technologies but has also envisaged to utilize other locally

available resources.
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(vii). In view of the changing global dynamics there is a trend that
indigenous resources of energy are made priority instead of dependence on imported
fuel. In this regard, NTDC has considered the same in the sensitivity analysis by
considering C-5 project of 1200 MW in 2029 and 2x1320 MW Local Coal projects in
2027 & 2030 respectively. However, NTDC has dropped projects of around 450 MW

on bagasse due to litigation issues and resultantly lack of interest of the sponsors.

(viii). The Authority engaged the service of external experts including
Wartsila and the Danish Energy Association (DAE). In this regard, Wartsila gave its
findings using the same tool of PLEXOS which NTDC had used for the preparation
of this IGCEP. Further, DAE used another alternate software namely BALMOREL
which is an open source software and the above mentioned experts/consultants are
adequately satisfied with the methodology that NTDC has deployed for the
preparation of IGCEP. The only observation which Wartsila gave was that with the
induction of the Run of River projects of Sukhi Kinari, CASA and Dasu etc., the
HPP(s) are providing Seven (07) GW flexibility to the grid with two (02) daily peaks,
which may be unrealistic. On the said, NTDC has submitted that it is more of an
operational issue than a planning one therefore, the same may be considered in the
next iteration. The DAE using BALMOREL which is an open source software, has
confirmed the accuracy of the results of the IGCEP which NTDC has prepared.

(E). Observations/Directions of the Authority

(i). The Authority considers that NTDC has put up a great effort to prepare
the IGCEP-2021-30 and the subsequent iterations for IGCEP-2022-31 using the
indigenous manpower thus reducing reliance on the foreign experts/consultants. In
this regard, the external experts which the Authority engaged for the review of the
IGCEP-2022-31 have confirmed the NTDC has adopted the right methodology for
the preparation of this vital planning document which will pave the way for the Least

Cost of Energy addition in the country utilizing the indigenous resources.
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(ii).  Further to the above, the Authority has certain observations to the
submitted IGCEP-2022-31 including (a). delay in submission of the IGCEP contrary
to provisions of the Grid Code; (b). changes in the approved set of assumptions
including new ones for the preparation of the IGCEP-2022-31; (c). observations of
the stakeholders regarding input of data different what they submitted; (d). dropping
bagasse and indigenous coal based projects; (€). more emphasis on energy security;
(f). complete absence of 100 MW block annually for new technologies including
hybrid of wind/solar PV, waste to energy, Concentrated Solar Power (CSP), Power
to X {(P2X), Electricity Generation through Green Hydrogen and Solar PV with Battery
Backup projects as proposed by relevant agency, which need to be addressed,; (g).
non-submission of compiete TSEP; (h). impact of upcoming competitive market; (i).
Demand Side Management (DSM) consideration; (j). studies for system reliabilities
due to induction of more intermittent source of wind and solar; (k). sensitivity analysis
due to delay in construction of HPP; (I}. use of NCPI instead of CPI; (m). additionali
studies for system stability and reliability; and (n). submission of complete TSEP
aligned to IGCEP horizon of ten {10) years with transmission cost included as per

directions of the CCJ] to MoEPD.

(iii).  In consideration of the above, the Authority directs NTDC to strictly
adhere to the provisions of the Grid Code especially PC-4 and PC-4.1, which is
applicable document and binding, thus submitting the next revised iteration of the
|IGCEP-23-32 within the given timeline without any exception before 30" June 2023
after consulting all stakeholders including the provinces/AJK and GB. The Authority
may review/revise IGCEP anytime on its own or on the recommendation/request of
any stockholder/province/AJK and GB. The Authority considers that output/results of
IGCEP are directly linked with the provided input. The Authority has observed that for
the IGCEP-2021-30, NTDC used the CCI approved assumptions which have been
broadly maintained but there are a few differences as well. In order to avoid any
confusion, the Authority directs NTDC to have the assumptions approved from it for
the iteration of IGCEP-2023-32. The Authority has noticed that a few stakeholders
had made the observations that NTDC used data for their respective project

somewhat different to what was provided. in this re the Authority directs NTDC
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to be more transparent and apply more checks to avoid this situation/complaint.
Further, the Authority also directs NTDC to have an undertaking/declaration from the
executing agencies about the authenticity of the data and also from the energy

department of the provinces/AJK and GB confirming that the consultation process

has been done.

(iv). The Authority has observed that (a). NTDC has dropped indigenous
bagasse based projects of about 450 MW proposed to be set up near the existing
sugar mills all over the country while altering the CCl approved assumptions; (b).
some projects with valid PPA(s) have not been considered whereas other(s) without
PPA(s) are included in IGCEP that need to be aligned with CCl assumptions; (c).
impact of floods need to be considered in future demand forecast; (d). higher fuel
cost is considered in case of thermal plants dispatch and optimization, reference to

be rationalized; and (e). impact of rising electricity price to be catered for.

(v).  The Authority has observed that in the current IGCEP-2022-31, there
is huge emphasis on utilizing indigenous resources and more than 77% of the
installed capacity will be based on the said sources. The Authority considers that in
the changing global dynamics there is a need to even further increase the use of
indigenous resources of energy and same are made on priority. NTDC while
preparing the plan has duly considered the same in its sensilivity analysis by
considering C-5 project of 1200 MW in 2029 and 2x1320 MW Local coal projects in
2027 & 2030 respectively. The Authority directs NTDC to further review the said
proposition and provide a scenario including both the C-5 and 2 x 1320 MW local coal

projects in the next iteration.

{(vi). The Authority has observed that there is serious issue of municipal
waste in the country which is causing multiple problems of health and environment.
One of the most efficient use of this solid waste is to use it for electricity generation
as it has very good calorific value but no WiE projects have been considered in the
submitted IGCEP due to non-provision of data and other related information from the
relevant agencies. The Authority directs NTDC to liaison with the relevant provincial

and federal agencies and get the required informatiop o have a suitable quota for
Qo\NER RESN
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WIE projects and other emerging new technologies including hybrid of wind/solar PV,
Concentrated Solar Power (CSP), Power to X (P2X), Electricity Generation through
Green Hydrogen and Solar PV with Battery Backup projects as proposed by relevant
agency or any other related technology. The Authority further directs NTDC to consult
all the relevant stakeholders and come up with a proposal for inclusion of suitable

block of capacity on the said technologies.

(vii). The Authority considers that in order to have Least Cost Generation,
it is imperative that IGCEP and TSEP are submitted simultaneously to have proper
and a fair estimate of the end consumer cost of a project. In this regard, CCI while
approving the assumptions for the first iteration of IGCEP-201-30 had directed
MoEPD for the development of a criteria to factoring in the cost of transmission as
part of the Least Cost Generation calculations in consultation with the provinces
within three (03) months from September 13, 2021 which is still awaited. The
Authority directs NTDC to coordinate with MoEPD and the provincial Govt. to
expedite the formulation of the required criteria on top priority basis. Further, the
Authority directs NTDC to ensure submitting complete TSEP with the next iteration
of IGCEP-23-32 without any exception or delay as per the timeline prescribed in the
Grid Code.

(vili). The Authority has noted that NTDC has not considered impact of
upcoming competitive market on the demand which is going to he in operation
maximum by April 30, 2023 as the required moratorium will automatically be lifted.
The Authority considers that NTDC must liaison with the CPPA-G to have a fair
estimate of the potential defection of the demand due to competitive market and
accordingly make provision for the same for the next iteration. The Authority
expresses its concern that there is very less emphasis on the DSM which is also very
critical. The Authority directs NTDC to have a close liaison with all the relevant
agencies to have updated estimates of the DSM for incorporating in the IGCEP-2023-
32. The Authority has observed that there is great emphasis on the induction VRE of
wind and solar being cost effective. Due to intermittent nature of said resources, there

will be potential issues of system reliability and stability for which required studies
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carried out for the delay occurring due to construction of HPP especially in the public
Sector. The Authority has observed the use of CP! which has now stand replaced
with NCP| and the same will be used in the next iteration. The Authority observed
that its appointed consultants/experts have pointed out that in IGCEP-2022-31 the
hydro plants are providing Seven (07) GW flexibility to the grid with the induction of
the Run of River projects of Sukhi Kinari, CASA and Dasu etc., with two (02) daily
peaks which may be unrealistic. The Authority directs NTDC to initiate the process of
such studies on priority so that the process of system planning becomes more refined

and pragmatic.

(F). Approval of the Authority

(i). in light of the above, the Authority hereby approve the IGCEP-2022-
31 iniine with the relevant provisions of the applicable Grid Code and based on above

observations.

(i}  The approved IGCEP-2022-31 along with all the refevant annexure
including the comments of the stakeholders is attached herewith with this

determination of the Authority.

Authority

Engr. Magsood Anwar Khan
(Member)

-

Engr. Rafigue Ahmed Shaikh (257
(Member)

Mathar Niaz Rana (nsc)
(Member)

Engr. Tauseef H. Farooqi
(Chairman}
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Disclaimer

I Disclaimer

a. This Indicative Generation Capacity Expansion Plan 2022-31 (the “IGCEP”) has been
prepared only as an indicative development plan for the period commencing on FY 2022
to FY 2031 (the “Plan™). It does not contain or determine targets or ascertain liabilities
pertaining to power purchase or procurement, commissioning of future power projects,
regulation or determination of electricity tariff, performance or ascertainment of economic
dispatch etc. and is merely a suggested guide subject to finalization as per approval of the
competent authority according to applicable law, policy and procedure.

b. The IGCEP has been prepared as per Planning Code (PC-4) of the prevailing Grid Code,
based on proprietary input data as received from various power sector entities. In order to
prepare the IGCEP, reliance is also placed on reference data and bench mark practices
of international power sector entities for preparing similar plans, tariff determinations by
NEPRA etc. Use of the IGCEP and / or any portion or variation thereof shall be at the sole
discretion and risk of the user parties. NTDC shall not be held responsible in any manner
whatsoever for the integrity, accuracy, inaccuracy, authenticity, correctness or
representation of such data or consequences resulting therefrom. NTDC makes no
representation or warranty of any kind, either express or implied, statutory or otherwise,
including the accuracy or completeness of any data, reports, records, projections,
information, or materials made available under the IGCEP and the transactions
contemplated as consequence thereof.

c. The optimization of any generation project under Section 6.4 of the IGCEP shall not confer
any right or any privilege or any confirmation of the generation project in question in
relation to its implementation or execution. As highlighted, the IGCEP is an indicative
development plan and confirmation of any new generation project for future procurement
shall be subject to approval of respective competent authority as per applicable criteria
prescribed in prevailing policies, rules and regulations.

d. The|GCEPis exclusive of any costs relating to power system evacuation and transmission
system expansion for optimized generation project. The transmission system expansion
and related costs shall be allocated to the optimized generation project following the
approval of the transmission system expansion cost allocation criteria by CCI. This may
impact the selection / optimization or ranking of the optimized generation project for which
NTDC shall in no circumstances be held liable or accountable.

e. Any user or third party relying on the IGCEP or the Plan in any way shall do so at their
own commercial, financial and legal risks for which they are encouraged to seek
independent legal advice. NTDC makes no representation or warranty, express or implied,
statutory or otherwise in relation to the information provided herein and its suitability for
any project. NTDC expressly disclaims any and all responsibilities or liability whatsoever
for loss or damages that may result from use of the IGCEP or portions or variations thereof
and all users and the parties including affiliates and third parties hereby expressly
acknowledge and agree to waive any and all recourse against NTDC and hold it harmless
for their reliance upon the IGCEP i.e., the Plan including any intended or unintended
consequences.
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Foreword

I Foreword

The Report on “Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31" presents
the results of the latest generation expansion planning study conducted by the Power System
Planning (PSP) Department of National Transmission and Despatch Company (NTDC) for the
entire bulk power system, as per the criteria specified in prevailing Grid Code, National
Electricity Policy (NEP) 2021 and specified assumptions.

This report provides a comprehensive view of grid-connected electricity demand, forecasted
until 2031, and the generators optimized from the stock of existing, committed and candidate
power plants to meet that demand in a cost-effective manner while ensuring system adequacy.
Annual revision of this plan remains a regulatory obligation on the part of the NTDC.

Ensuring system adequacy, reliability and affordability has been a challenge for the System
Operator in 2022. High fuel prices and fuel shortages were compounded by an unusually high
demand for electricity in April. While the Base Case is the least cost solution, the Sensitivity
Scenarios provide alternatives for increased energy security, which is an important
consideration in the context of climate change and the high cost of imported fuels.

| commend the Load Forecasting and Generation Planning for preparing the IGCEP 2022-31,
in view of their ?nthusiastic willingness to learn and contribute in the best interests of NTDC
and Pakistan, | envisage this team will continue to develop its expertise, engage with

stakeholders and provide outputs at par with international standards.

Deputy Managing Director (System Operation)
National Transmission and Despatch Company

xxi
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Executive Summary

l Executive Summary

Pursuant to the provisions of the National Electric Power Regulatory Authority (NEPRA)
prevailing Grid Code i.e., Planning Code PC 4 and PC 4.1, NTDC has prepared IGCEP
2022-31 covering 10 years' time frame from 2021-22 to 2030-31 encapsulating power
generation additions required to meet the future energy and power demand of the country
including NTDC and KE systems.

The report presents the results of the generation capacity expansion planning study whichis
composed of two key processes: 1) Load forecast; followed by 2) Generation capacity
expansion and despatch optimization. Both processes involve complex statistical and
computation efforts performed using dedicated software programs.

Three scenarios of long-term forecast, as per prevailing Grid Code, are prepared for the Low,
Normal and High GDP growth of 3.40%, 4.30% and 5.42% respectively.

Table E1 shows a summary of the forecast results for the harizon 2022-2031.

Table E1: Summary of Load Forecast (2022-31)

Low Normal High
FY Energy Peak Demand Energy Peak Demand Energy Peak Demand
GWh Mw GWh MW GWh Mw
2021-22* 153,866 26,945 153,866 26,945 153,866 26,945
2022-23 155,919 28,351 156,379 28,436 156,904 28,532
2023-24 163,166 28,836 164,394 29,054 165,840 29,310
2024-25 169,733 30,168 172,056 30,583 174,841 31,081
2025-26 176,681 31,440 180,396 32,105 184,897 32,909
2026-27 183,271 32,722 188,651 33,688 195,241 34,865
2027-28 190,366 34,120 197,651 35,430 206,693 37,053
2028-29 197,288 35,489 206,693 37,191 218,524 39,321
2029-30 204,729 36,955 216,444 39,086 231,394 41,786
2030-31 214,233 38,744 228,505 41,338 246,925 44,668
CAGR
(2022-2031) 3.75% 4.12% 4.49% 4.87% 5.40% 5.78%

*Actual figures

The least cost, long-term generation expansion plan for the power system of country is
developed using state-of-the-art generation planning software - PLEXOS. The IGCEP 2022-
31 is developed through a rigorous data modelling and optimization exercise based on the
existing and future generation power projects, existing policy framework, existing contractual
obligations, natural resource allocations, relevant provisions of prevailing Grid Code, and
assumptions laid down in National Electricity Policy 2021 (NEP) along with some additional
assumptions.
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The base case scenario is developed on normal scenario of long-term forecast, existing
comtractual obligations and retirements of power projects, during the planning horizon of the
IGCEP, as per terms of their respective Power Purchase Agreement (PPA), except KAPCO.

For the study, 8,021 MW of existing power generation capacity is retired during the plan
horizon, in every scenario.

For the purpose of sensitivity analysis, six (6) scenarios are developed, in addition to the base
case scenario, which include i) Low Demand Scenario; ii) High Demand Scenario iii) Diamer
Bhasha HPP in 2029; iv) Chashma Nuclear (C-5) for Energy Security; v) Local coal inclusion
in 2027 and 2030 and vi) Unconstrained VRE Scenario.

Hourly demand forecast is developed specially to cater for the intermittency of variable
renewable energy resources such as wind and solar PV. This is particularly important in view
of the aggressive targets pertaining to renewable energy envisioned by the Government of
Pakistan. Hence, the energy and peak demand forecast of 87,600 hours have been estimated
from the year 2021-22 to 2030-31.

In the base case, the demand and installed capacity of the whole country is 41,338 MW and
68,667 MW, respectively by the year 2031. It is to highlight that in the said installed capacity,
the optimized share from variable renewable energy (VRE) resources include 8,564 MW, of
Solar PV (utility solar & feeder based/DG) and 4,827 MW of Wind. Apart from VREs, 3,5 MW
and 990 MW of hydro and local coal is optimized by the tool, respectively. It is to add here that
the optimized local coal can be installed in any of the three blocks of Thar i.e., Block-I, Il & VI,
based on the assumption that the price at all three blocks of Thar will be same. It is added that
3,330 MW, net metering solar is also added in the NTDC system i.e., 370 MW;, every year.

Consequently, salient features of the base case include: i) aggressive inclusion of VREs; ii)
Minimal reliance on imported fuels i.e., Coal, RLNG and Residual Furnace Oil (RFO) based
technologies, iii) increased share of hydropower as well as local coal, and iv) All optimized
generation is based on Indigenous resources. Inclusion of VRES, hydro and local coal will help
in lowering the basket price of the overall system thus providing much needed relief to the end
consumers, though in the long run.

Table E2: Scenario-wise Installed Capacity (MW) by 2030-31
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Chashma | Local
Nuclear Coal Un-
(C-5) for |inclusion| constrained
Energy |in 2027 & VRE
Security 2030

Diamer
c B Low High Bhasha
ategory a5€ | pemand| Demand | HPP in
2029

Imported Coal| 4,680 4,680 5,340 4,680 4,680 4,680 4,680
Local Coal 4,590 4,590 5,580 4,590 4,590 7,230 4,590

RLNG 8,710 8,710 8,710 8,710 | 8,710 8,710 8,710
Gas 1,933 1,933 1,933 1,933 1,933 1,933 1,933
Nuclear 3,620 | 3,620 3,620 3,620 4,820 3,620 3,620
Bagasse 394 394 394 394 394 394 394
Solar PV* 12,926 | 10,262 | 13,504 | 12,606 | 12,732 | 10,532 12,115
HPP 22,701 | 22,403 | 23,041 | 26,871 | 22,403 | 22,403 22,701
Cross Border | 1,000 1,000 1,000 1,000 1,000 1,000 1,000
Wind 6,767 | 5,693 8,817 5814 6,885 5,836 7,508
RFO 1,347 | 1,347 1,347 1,347 1,347 1,347 1,347

Total (MW) 68,667 | 64,631 | 73,285 | 71,565 | 69,493 | 67,684 68,597

*Solar values are in MWy

The Annexures in the report present the detailed results of all the scenarios and sensitivity
studies conducted. The results show a shift in the energy mix (GWh) from imported fuel to
indigenous ones, i.e., local coal and dominating share of renewables and hydropower. The
base case shows a major contribution from renewables, i.e., 41% of hydropower and 20% of
variable renewable energy in the overall energy mix by the year 2031. There is minimal
reliance on the imported fuels with RFO having no contribution at all in the energy mix,
whereas imported coal and RLNG is contributing just 8% (due to contractual binding) and 2%
in the total energy requirements, respectively. The share of indigenous fuels stands 29%, i.e.,
13% of local coal, 5% of local gas and 11% of nuclear in the overall energy mix.

It is pertinent to mention that the tool assures sufficient firm/base capacity in the form of hydel
(existing, committed & optimized), RLNG (existing & committed), local coal (existing,
committed & optimized), imported coal (existing & committed) and nuclear based (existing)
power projects is available 24/7 in the system till the end of study horizon to meet the given
hourly system demand whilst catering for REs intermittency and system reserve requirements.

Furthermore, the present volume of solar PV and wind power project considered as candidate
is subject to change, based on the outcome of operational/stability studies to be conducted in
future, in order to determine the optimum quantum of solar PV and wind sources that can be
integrated in National Grid. The same will be considered in the nextiteration of IGCEP.
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PLEXOS tool also computes Net Present Value (NPV)of the power generation operations and
investments of existing and future power projects by 2031 based on the objective function for
the optimization exercise. Table E3 shows the total NPV required to manage generation
infrastructure construction, operations and maintenance by 2031 separately for all scenarios.
The base case scenario indicates 52.99 billion US$ NPV investment requirements both in
terms of CAPEX and OPEX of electric power generation by the year 2031.

Table E3: Total Cost Comparison of all Scenarios in Billion US $

# Scenario TelatEat
(Billion US $)
(1 Base Case 52.99
2 Low Demand 51.20
3. High Demand 55.45
4. Diamer Bhasha HPP in 2029 53.82
5: Chashma Nuclear (C-5) for Energy Security 53.32
6. Local Coal inclusion in 2027 & 2030 53.18
7. Unconstrained VRE Scenario 52.30

The generation planning exercise demands extensive data, i.e., both validated and verified.
Strenuous efforts are needed to streamline access to data for future exercises pertaining to
forecasting, generation capacity expansion and despatch optimization. In addition to access
to the available data, provision of certain key targets is essential forthe updation of the IGCEP
that includes demand side management, net-metering, distributed generation etc.

The IGCEP 2031 also facilitates structural changes in the power sector planning process with
enhanced role of distributed generation and reduction in the large projects distant from the
load centers. Further, indigenization of RE technologies through local manufacturing is also
suggested to lower the basket price, for provision of relief to the end consumer as well as
saving precious foreign exchange while maximizing the nature’s endowment bestowed upon
Pakistan.

In view of the results stated above, the following conditions are proposed herewith for all the
candidate projects being optimized in IGCEP 2022-31:

a. The cost nos (CAPEX & OPEX) approved by NEPRA for an optimized project shall
either be equal or less than the cost used in IGCEP, if in any case the cost given by
NEPRA to any optimized project is more than the one used in IGCEP, then a re-run
shall be required to assess the viability / optimization of that very project on the new
cost.

b. For issuance of LOS to the private sector projects and PC-1 approval of the public
sector projects, the relevant agency must ensure that the project cost
determined/approved by NEPRA shall either be less than or equal to the cost
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considered in IGCEP for that particular optimized project, otherwise, re-evaluation of
the project on the basis of new cost shall be done.

In addition to above, it is re-iterated that the selection of any generation projectin IGCEP does
not ensure any guarantee to execute that project which shall have to undergo approvals from
all the relevant government authorities.
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Setting the Perspective

l 1. Setting the Perspective

1.1. Generation Planning — A Subset of Power System Planning

Power system planning is an important subset of the integrated energy planning. Its objective
is, therefore, to determine a minimum cost strategy for long-range expansion of the power
generation, transmission and distribution systems adequate to supply the load forecast within
a set of prevailing technical, economic and political constraints.

Generation expansion planning concerns decisions for investment pertaining to development
of different types of power projects over the long-term horizon — 10 years for IGCEP 2022-31.
The goal of this plan is to improve decision-making under different long-term uncertainties
while assuring a robust generation expansion plan with least cost and minimum risk.

As depicted in the Figure 1-1, generation planning is at the heart of planning cycle. In an ideal
scenario, the Integrated Energy Plan (IEP), a mandate of Ministry of Planning, Development
and Special Initiatives is meant to provide the fuel mix targets for all sectors of the economy
including the power sector and such targets are adopted under the National Electricity Policy.
The IGCEP is prepared to ensure its maximum contribution in energy security, sustainability
and affordability while considering policy inputs and broader macroeconomic perspectives.
Under Section 32 of NEPRA Act, such integration should be ensured that brings the full
dividends of the integrated planning.

However, in absence of the natural resource allocation targets for power generation, the
IGCEP minimize the generation costs while ensuring adequate generation capacity is added
to meet the hourly forecasted demand.

Planning Cycle

'“teg"ate{‘::;;e‘ﬁ" Plan PP PPIB/AEDB/PPDB/etc

Procurement

¥ Technology type
¥ Size
¥ Timings

Fuel Mix Targets for

Energy Sector

v

> Inclic:ative Gene_ration
Fuel Mix Targets and Capacity Expansion Plan
Other Policy Options I:|GCEP}

(Grid Code PC 4)

Energy

: Procurement Plan
Forecast Electricity Policy

v

Long Term Forecast Reconciled ta
(Grid Code PC4.2) Energy Forecast

Run Procurement
Process or Issue LOIs

Transmission System
> Expansion Plan
(Grid Code PC 4.1)

Medium Term Forecast
(PMS)

Transmission
Investment Plan
(Grid Code PC 4.2)

Figure 1-1: Planning Cycle Leading to Procurement
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1.2. Preamble

Taking a glimpse at the relevant previous milestones, following six (06) major generation
expansion plans have been formulated by the then WAPDA and now NTDC with the
assistance of foreign/local consultants coupled with in-house efforts:

a) National Power Plan (NPP 1994-2018) developed by Canadian Consultant; M/s
ACRES International Limited

b) National Power System Expansion Plan (NPSEP 2011-2030) developed by Canadian
Consultant; M/s SNC Lavalin

c) Least Cost Plan (LCP 2016-2035) developed by Japanese Consultant; M/s
International Institute of Electric Power, Ltd. (IIEP)

d) Indicative Generation Capacity Expansion Plan (IGCEP 2018-40)

e) Indicative Generation Capacity Expansion Plan (IGCEP 2020-47)

f) Indicative Generation Capacity Expansion Plan (IGCEP 2021-30)

This latest iteration of IGCEP 2022-31 has been developed based on the relevant provisions
of prevailing Grid Code, and assumptions laid down in National Electricity Policy 2021 (NEP)
along with some additional assumptions, using generation capacity expansion planning tool
i.e., PLEXOS, by considering all the existing, committed and candidate power projects.

It is worth mentioning here that the last three (03) versions of IGCEP were developed for
NTDC system only with a fixed quantum (MW) of export to K-Electric, however, pursuant to
National Electricity Policy 2021, NTDC is responsible for power system planning of the whole
country. In this regard, this iteration of IGCEP comprises of NTDC and K-Electric systems
connected with a tie line having a fixed export of 1,100 MW till June 2024 and 2,050 MW till
the end of study horizon. Moreover, expansion of candidate power projects has been opened
both in NTDC and K-Electric system, thus covering the whole country.
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Figure 1-2: IGCEP System (NTDC + K-Electric)

1.3. Introduction

Energy access is an essential requirement of modern society. Therefore, certain electricity
indices such as per capita consumption of electricity and access to electricity are used to
express the economic strength of a country. Electricity is unique, since it cannot be stored, at
least not in large quantities. Power generation and consumption must equate in real time.
Additional factors such as seasonal variations make the demand forecast process quite
complicated. On the other hand, insufficient or even surplus generation capacity adversely
affects the economy. Long-term generation planning is therefore, a complex task, which
involves the commitment of large resources, forthe power sector and the economy as a whole.

Least cost generation planning is one of the important elements of overall integrated planning
of electricity sector. Therefore, and further in compliance to NERPA'’s approved prevailing Grid
Code clause PC-4 (Forecasts and Generation Expansion Plan) and PC-4.1 (Generation
Capacity Additions), this long-term least cost generation plan or the IGCEP is prepared for
review and approval by NEPRA, the Regulator.

The IGCEP is prepared based on long-term electricity demand forecast, updated generation
commitment schedule and other parameters.

1
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Figure 1-3: The IGCEP Objectives

1.4. Objectives of the IGCEP
The IGCEP is envisioned to meet the following objectives, as highlighted in the Figure 1-3:

a. Identify new generation requirements by capacity, fuel, technology and commissioning
dates on year-by-year basis;

b. Satisfy the Loss of Load Probability (LOLP) not more than 1% year to year, as initially
set under the prevailing Grid Code: PC - 4.1;

c. Cater for the long-term load growth forecast and reserve requirements pursuant to the
prevailing Grid Code; and

d. Provide aleast cost optimal generation expansion plan for development of hydroelectric,
thermal, nuclear and renewable energy resources to meet the expected load demand
up to the year 2030-31.

1.5. Scope and Planning Horizon

The IGCEP covers the whole country including K-Electric, a vertically integrated power utility,
managing all three key stages — generation, transmission and distribution — of producing and
delivering electrical energy to consumers within the geographical jurisdiction of the city of
Karachi. However, the IGCEP 2022-31 includes an export of 1,700 MW from NTDC system to
K-Electric up to June 2024, which is further increased to 2,050 MW after commissioning of
500 kV KANUPP Karachi Interconnection (KKI) grid station by K-Electric, as detailed in
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proposed tri-partite agreement among K-Electric, NTDC & CPPA-G, till the end of study
horizon. The planning horizon of the IGCEP is from the year 2021-22 to 2030-31.

1.6. Purpose of the IGCEP

Overall purpose of the IGCEP is the fulfilment of outlines, actions, and strategies as stipulated
in the relevant policies and decisions of Government of Pakistan, latest generation
technologies, constraints and certain regulatory obligations. The focus of this plan is to identify
generation additions, by capacity and fuel type along with commissioning dates, for a certain
plan period, through optimal use of all available generation resources.

The system’s optimum expansion is determined by the IGCEP considering various limitations
and factors such as governmental policies, investment costs, operation costs, contractual
obligations, fuels, reserve requirements, maintenance allowance, etc. For this purpose,
generation optimization model based on the generation planning tool i.e., PLEXOS" includes
consideration of hourly projected electric power demand up to the year 2030-31 and various
other characteristics such as hydrology of hydro power projects, fuel costs estimations and all
technical and financial data pertaining to existing and potential generation options i.e., hydro
power, thermal and renewables, and optimization of all options. The IGCEP is the starting
point for the Transmission System Expansion Plan which is the next step in the PSP process.

The IGCEP should be considered as an indicative generation expansion plan, since it will be
updated on yearly basis to account for any change in generation technologies trends,
governmental policies, progress/priorities of different project execution agencies and project
sponsors in developing the generation facilities, etc.

1.7. Rationale for Preparation of the IGCEP

Pursuant to the provisions of the prevailing Grid Code i.e., Planning Code (PC) - 4 and PC -
4.1, NTDC is mandated for preparation of the IGCEP on annual basis for review and approval
of NEPRA. This plan shall take-into account the objectives/criteria as mentioned under sub-
section 1.1 above and shall be used as an input for NTDC's Transmission System Expansion
Plan (TSEP) as stated in the PC 4.2.

The IGCEP plays a key role in the expansion of the power system. The Plan ensures that the
demand in the system is adequately met by adding generation capacity on least cost basis.
The plan takes long term view and therefore is indicative in nature in the long run, however, it
provides a perspective to potential investors and other players in the market regarding the
future demand and supply situation and the probable generation mix.

Along with serving as guiding document for procurement of power for regulated consumers,
the IGCEP will also provide basis for the expansion of the transmission network. The IGCEP
identifies the types of generation to be added to the system and also the location in case of

1 https //iwww energyexemplar.com/plexos
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hydro power projects. The IGCEP is used as one of the main inputs to the TSEP along with
spatial demand growth to work out the power evacuation requirements and serving the load
in a reliable manner.

1.8. Generation Capacity Expansion Software

For preparation of the IGCEP, PLEXOS package has been utilized. The objective function
seeks to minimize the net present value of build costs plus fixed operations and maintenance
costs plus production costs. The core formulation for LT Plan by PLEXOS is thus:

Minimize
o X,%,DF (BuildCost, » GenBuildy,) + X, DF, [FOMChargeg * 1000
Pmax, (Unitsy + Zicy GenBuildg; )|+ ¢DFeey Le [VOLL + USE.+ X (SRMCy»
GenLoadg_t) ]

Subject to constraints:

Equation 1: Energy Balance

z GenlLoadgy, + USE; = Demand, Vt
4

Equation 2: Feasible Energy Dispatch

Z GenlLoadg, < PMAX, ( Unitsg + Z GenBuildg;
7

isy
Equation 3: Feasible Builds
Z GenBuild,; < MaxUnitsBuiltg,,
isy
Element Description Unit
GenBuild (g,y) |Number of generating units build in yeary for Generator g integer
GenlLoad(g,t) |Dispatch level of generating unit g in period t continuous
USE: Unserved energy in dispatch period t continuous
CapShorty Capacity shortage in yeary continuous
Discount rate. We then derive DF, = —L_ whichis the
D (1+D)¥
discount factor applied to year, and DF t which is the discount
factor applied to dispatch period t
L Duration of dispatch period t Hours
BuildCostq Overnight build cost of generator g $
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MaxUnitsBuilta,y)

Maximum number of units of generator g allowed to be built by
the end of yeary

PMAX, Maximum generating capacity of each unit of generator g MW
Unitsg Number of installed generating units of generator g
VolLL Value of lost load (energy shortage price) $/MWh
SRMCq Short-run marginal cost of generator g which is composed of $/MWh
Heat Rate x Fuel Price + VO&M Charge
FOMChargey |Fixed operations and maintenance charge of generator g $

Loadt Average power demand in dispatch period t MW

PeakLoady System peak power demand in yeary MW

ReserveMarginy |Margin required over maximum power demand in yeary MW
CapShortPrice |Capacity shortage price $IMW

15
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2. Power System of Pakistan

2.1. Economics of Pakistan Power Sector

Electricity is a critical input for economic development and correspondingly power sector
comprises of an indispensable infrastructure in any economy. The provision of adequate,
reliable and affordable electric power is essential for economic development, human welfare
and better living standards. The growth of economy along with its global competitiveness
hinges on the availability of reliable and affordable power to all consumers throughout the
country. Electricity is central to achieving economic, social and environmental objectives of
sustainable human development. Development of different sectors of economy is impossible
without matching with development of the power sector.

As an emerging economy, country’s demand for electricity is enormous and its GDP is
positively related with the sale of electricity as shown in Chart 2-1. This is in concurrence with
a similar trend in all developing nations where GDP and sale of electricity have a direct
relationship and growth in GDP causes increased sale of electricity.

—GDP —Sale
45,000,000 140,000
40,000,000
120,000
35,000,000
< 30,000,000 TR
& 25,000,000 80,000 3
S 20,000,000 R
& 15,000,000 &
o 40,000
10,000,000
5,000,000 20,000
0 0
PN PP FELI S F LSS °
SFELFFF LS FF IS F P

Chart 2-1: GDP (million PKR) vs Sale of Electricity (GWh)

During the fiscal year 2021-22, the country has seen 5.97% growth rate in total GDP (source:
Economic Survey of Pakistan, whereas, the growth rates of 4.4%, 7.2% and 6.2% are
observed in agriculture, industrial and commercial/services sectors, respectively. During the
same period, 7.07% growth rate in generation of electricity has been observed. This increase
in GDP as well as in usage of electricity shows strong association between GDP and
electricity.
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2.2. Power Generation

As of June - 2022 the total installed generation capacity of NTDC system reached to 37,949
MW. Out of which 34% is RE share which comprises of hydro, solar PV, wind and bagasse-
based technologies, and 66% share is from thermal projects comprising of local gas, local
coal, imported coal, RFO, RLNG and nuclear based technologies, as shown in the Chart 2-2.

Bagasse, 364,1% Solar, 500,1% _ Wind, 1,845,5%
=0 :

Hydro, 10,752, 28% =~y 3387,

FO, 4,907,13%
Nuclear, 3,620, 10%

~— RLNG, 7,294, 19%
Imp. Coal, 3,960, 10%

Dom. Coal, 1,320,4%

= Bagasse = Solar = Wind Gas = FO «RLNG = Dom.Coal =Imp.Coal = Nuclear = Hydro

Chart 2-2: NTDC System Installed Capacity (MW)

The energy produced by NTDC system power generation fleet during the fiscal year 2021-22
was 143,017 GWh which was contributed approximately 25% by hydroelectric projects and
58% by thermal projects on local gas, local coal, imported coal, RFO and RLNG based
technologies, 13% by nuclear projects, and 4% by renewable energy power projects which
covers solar PV, wind and bagasse-based technologies as shown in the Chart 2-3.

Hydel
25%
Thermal
58
Nuclear 2
13%
Renewable
4%

Chart 2-3: NTDC System Annual Energy Generation (GWh) as of 2021-22
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Similarly, the total installed generation capacity of KE system reached to 3,319 MW, out of
which 97% is thermal projects which comprising of local gas, local coal, imported coal, RFO
and RLNG based technologies and 3% RE comprising of solar PV as shown in Chart 2-4.

_Imp. Coal, 60,2%

s

RLNG, 2793,84% -

_‘ Solar, 100,3%

> Wind, 0, 0%

T Gas, 104,3%
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= Solar = Wind Gas ®FO =~ RLNG = Imp.Coal

Chart 2-4: K-Electric System Installed Capacity (MW)

The energy produced by K-Electric system power generation fleet during the fiscal year
2021-22 was 10,861 GWh which was contributed primarily 96% by thermal projects on local
gas, RFO, HSD, imported coal and RLNG based technologies, 1% by nuclear projects, 2% by
solar PV and 1% by wind-based technology as shown in the Chart 2-5.

RLNG
41%
Wind
1%
~__ Nuclear
1%
_ Solar
2%

RFO+HSD+Coal
55%

Chart 2-5: K-Electric System Energy Generation (GWh) as of 2021-2022

Furthermore, there has been an increasing trend in the electricity generation (GWh) statistics
of the country from 2013-14 to 2018-19, however, a slight decrease is observed in the year
2019-20 due to-lesser demand owing to struggling economy coupled with the impacts of
COVID-19 pandemic. However, since 2020-21, the trend is again increasing as shown in the
Chart 2-6.
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Chart 2-6: Historic Energy Generation (TWh) of country from 2013-14 to 2021-22

Overall, the power demand (MW) has been growing steadily with improved development of

electricity supply in the country as it is evident from the electricity peak demand trend as shown
in the Chart 2-7.
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Chart 2-7: Historical Peak Electricity Demand (MW) from 2013-14 to 2021-22

Peak demand of NTDC (including export to K-Electric) and K-Electric during 2021-22 is
24,564 MW and 3,670 MW respectively.

2.3. Power Distribution

By the year 2021-22, total number of electricity consumers in the country have reached to
36,595,128 out of which 31,594,985 belong to domestic category, 3,984,802 belong to
commercial category, 391,442 consumers fall under industries, 371,449 are agriculture
consumers and other consumers are 252,450 as shown in Chart 2-8.

During the year 2021-22, total electricity consumption in country reached to 124,630 GWh,
out of which domestic consumption had a share of 60,410 GWh, commercial consumption
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was 9,233 GWh, industrial consumption was 33,958 GWh, agriculture consumption was
11,033 GWh and 9,996 GWh had been consumed by other categories as shown in Chart 2-9.
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Chart 2-8: Percentage Mix of Number of Electricity Consumers
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Chart 2-9: Percentage Mix of Category-wise Sale (GWh) of electricity

Electricity consumption in Pakistan is dominated by the domestic sector followed by industrial
and agricultural sector as shown in Chart 2-9.
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l 3. The IGCEP Methodology

3.1. Regulatory Compliance

Pursuant to the prevailing Grid Code, the IGCEP covers the future development of
hydroelectric, thermal, nuclear and renewable energy resources to meet the anticipated load
demand by the year 2030-31. It identifies new generation requirements by capacity,
technology, fuel and commissioning dates on year-by-year basis by complying with the various
regulatory requirements as set out through the provisions of the prevailing Grid Code including
Loss of Load Probability (LOLP), the long-term load growth forecast and system reserve
requirements.

3.2. Data Collection Process

The data collection process for the purpose of this study was extremely rigorous; all the
concerned project executing entities were approached to provide the requisite data on the
prescribed format. For the first time, the data proformas were made available Online on NTDC
website through NTDC Forms (available at the web link https://diplanning.ntdc.com.pk/) for
providing the requisite input data on the prescribed format, the same was shared with all the
concerned project executing entities. The following process was followed for the collection of
various inputs / data / information pertaining to power projects from the concerned entities:

a. Specific data input formats were customized, involving suitable conversions, as per
requirements of the generation capacity expansion planning tool i.e., PLEXOS.

b. Concerned entities were approached to share required data on customized data input
formats. Multiple reminders were despatched to ensure timely provision of requisite data.

c. All the data received was precisely analyzed for accuracy and completeness, and gaps
were identified and rectified / adjusted accordingly.

d. The data was developed / formulated as per requirement of the generation planning tool.

3.3. ThelGCEP Data Sources and Associated Data Types

Following agencies have contributed for the preparation of input data to be used in IGCEP
2022-31:

a. Alternative Energy Development Board (AEDB)

« Existing and future renewable energy projects
b. Azad Jammu Kashmir Power Development Organization (AJKPDO)

« Existing and future hydro power projects under the jurisdiction of AJ&K
c. Azad Jammu Kashmir Private Power Cell (AJKPPC)

« Existing and future hydro power projects under the jurisdiction of AJ&K

d. Central Power Purchasing Agency Guarantee Limited (CPPA-G)
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¢ Fuel prices and existing system merit order
Energy Department Sindh / Sindh Transmission and Dispatch Company (STDC)

e Future hydro, thermal and renewables power projects under the jurisdiction of the
Sindh province

Finance Division (Economic Adviser’s Wing)

e Sector wise GDP projections

GENCOs

e Existing and future thermal power projects in the public sector
K-Electric

e Hourly energy and demand forecast

e Existing and future projects data

National Electric Power Regulatory Authority (NEPRA)

¢ Differenttypes of input data were collected from NEPRA's publications / website
i.e., the latest values from NEPRA quarterly indexation were used to update the
costs

National Power Control Centre (NPCC)

e Monthly energy and MW capacities for the existing wind and solar PV power
projects

Pakhtunkhwa Energy Development Organization (PEDO)
e Existing and future hydro power projects under the jurisdiction of KPK
Pakistan Atomic Energy Commission (PAEC)

¢ Existing and future nuclear power projects

. Pakistan Bureau of Statistics

e Input data for long-term forecast such as historic GDP and its components,
Consumer Price Index (CPI), etc.

Power Planning and Monitoring Company (PPMC)

e Category-wise sale, generation, number of consumers, transmission and
distribution losses etc.

Private Power Infrastructure Board (PPIB)
¢ Existing and future hydro and thermal power projects under IPP mode
Punjab Power Development Board (PPDB)

e Existing and future hydro, thermal and renewables power projects under the
jurisdiction of the Punjab province
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g. Thar Coal and Energy Board (TCEB)

e Block wise Thar Mine’s cost and capacity
r.  Water and Power Development Authority (WAPDA)

¢ Existing and future hydro power projects to be developed by WAPDA
s. World Bank

¢ GDP Projections

3.4. Financial Parameters

For existing system, cost data has been obtained from the latest merit order provided by
CPPA-G, whereas, for the future power projects, cost data shared by the concerned project
executing agencies, after indexation, have been used.

3.5. ThelGCEP Preparation Process Map

The IGCEP is prepared after following the process illustrated through Figure 3-1 and is
submitted to NEPRA for review and approval, following an extensive internal consultative
process.

Input Existing Input Committed Input Candidate
Plants Data Projects Data Projects Data

Forecast Data
for n-year

Input Economic/
Financial
Parameters

Consider
Assumption Set
(Grid Code)

Merit Loading
Order (Economic
Despatch)
Sensitivity Rank of Simulation of
Analysis Scenarios Altemate
[Transmission (Cost Objective Schemes and
Capacity) Function) Scenarios

Shortlist
Potentially
Optimized Plans

(DRAFT)
Indicative
Generation Seek NEPRA
Capacity Approval
Expansion Plan

Indicative
Approval ® Generation
_ Accorded by 5 Capacity
NEPRA Expansion Plan

Update LFEGP
Database

Figure 3-1: The IGCEP Preparation Process
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3.6. Criteria and Other Important Considerations for the IGCEP

3.6.1. Planning Timeframe

The planning period taken for this study is 10 years, i.e., from July 1, 2021 to June 30, 2031.

3.6.2. Generation System Reliability

The capability of the generating system to meet the forecasted peak demand remains a major
challenge in the generation planning. In this perspective, the IGCEP takes into account the
scheduled maintenance and forced outages allowance of all the generating units as well as
the seasonal variability in the energy and capacity of the hydroelectric and RE projects.

Loss of Load Expectation (LOLE) in days or equivalently Loss of Load Probability (LOLP) in
percentage is considered as generating system reliability criteria. For the purpose of the
IGCEP, yearly LOLP criteria of not more than 1%, as stipulated in the prevailing Grid Code,
has been adopted.

3.6.3. Hydrological Risk

For the development of IGCEP, seasonal variation in hydro power plants has been considered.
In this regrad, the average values of monthly energy and capacity for each respective power
plant based on the feasibility study and as conveyed by the concerned project executing
agencies, have been used to capture the seasonality factor in the output of hydroelectric
projects.

3.6.4. Renewable Energy (RE) Generation

As of June 2022, 500 MW utility scale solar PV and 1,845 MW wind power on-grid projects,
have been commissioned in NTDC system whereas 100 MW, utility scale solar PV has been
installed in K-Electric system.

Subsequent to Cabinet Committee on Energy (CCoE) decision of April 4, 2019 and June 16,
2020, RE projects, i.e., wind, solar PV, and bagasse (currently under litigation except Shahtaj)
defined under Category-| & |l, presently at different stages of development are envisaged to
be added into the national grid during the next couple of years.

Based on the available data and after multiple rounds of discussions/deliberations with World
Bank's engaged consultant i.e., M/s 8.2, AEDB and CPPA-G, capacity factors of 22.1%, 20%,
17%, 42% and 55% have been considered for candidate utility solar PV, feeder based (DG)
solar, solar net megtering, wind and bagasse-based power projects, respectively.

o

3.6.5. System Reserve Requirement

Reserve of a generating system is a measure of the system's ability to respond to a rapid
increase in load or loss of the generating unit(s). In this study, two types of reserves have
been modelled as per provisions of the prevailing Grid Code, i.e., contingency and secondary.

3.6.5.1. Contingency Reserve
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The contingency reserve is the level of generation over the forecasted demand which is
required from real time plus 24 hours so as to cover the uncertainties. This reserve is provided
by the generators which are not required to be synchronized but they can be synchronized
within 30 minutes of the initiation of the Contingency and the corresponding fall in frequency.
As per best industry practices, this is equal to the capacity of the largest thermal generator in
the system. In this model, the Contingency Reserve is considered equivalent to 1,145 MW
(Karachi Nuclear K-2/K-3 being the largest thermal unit). Moreover, to cater for VRE
intermittency, some additional reserve on top of 1,145 MW is added i.e., 2.9% and 5.3% of
’ actual generation (MW) of solar PV and Wind, respectively as per best international practices
(considered by M/s Lahmeyer Intl. in ‘VRE Integration and Planning study for Pakistan’).

3.6.5.2. Secondary Reserve

The secondary reserve is a type of spinning reserve and it is the increase in power output of
the online generators following the falling frequency and is fully sustainable for 30 minutes
after achieving its maximum value in 30 seconds. It is equal to the one third of the largest unit
in the system. Hence, in this model 382 MW of the Secondary Reserve along with 2% of actual

generation (MW) of solar PV and wind is considered throughout the planning horizon, to
mitigate VRE intermittency.

3.6.6. Scheduled Maintenance of the Generation Projects

Scheduled maintenance plays an important role in retaining the desired efficiency and
reliability while at the same time preserving the useful life of a generating unit. It is assumed,
for the preparation of the IGCEP, that all generating units, except for VRE and hydro, will
undergo an annual maintenance program as provided by the concerned project executing
agency.

3.6.7. System Load Characteristics

From the planning perspective, the system load to be met by the generating system is
represented by the system’s hourly load for each year up till 2030-31. Normal scenario of the
load forecast has been adopted as a base case in this study.

3.6.8. Fuel Prices Indexation

Pakistan’s electricity generation mix relies heavily on fossil fuels including RLNG, imported /
domestic coal, local gas and furnace oil, hence, fuel price uncertainty is one of the major
determinants for a long-term generation expansion plan. In this regard, the base fuel prices
have been taken as per latest Merit Order of June 2022. These fuel prices are then indexed
for future years as per the Energy Information Administration (EIA) Annual Energy Outlook
2022 (except for domestic coal & bagasse where Thar Coal & Energy Board tariff was applied
to domestic coal and upfront tariff of bagasse in 2017 was applied to bagasse). The variable
price index for each of the fuel-based technologies is given in Table 3-1.
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Year

2021-22
2022-23
2023-24
2024-25
2025-26
2026-27
2027-28
2028-29
2029-30
2030-31

Furnace Oil

1.000
0.961
1.029
1.044
1.057
1.089
1.101
1.109
1.116
1.137

Table 3-1: Fuel Price Indexation Factors

Local Gas
/I RLNG

Variable Price Index for Fuel Based Technologies

1.000
0.936
0.862
0.820
0.819
0.841
0.878
0.899
0.919

0.931

Imported
Coal

1.000
0.992
0.991
0.967
0.951
0.950
0.945
0.949
0.947
0.946

Uranium

1.000
1.003
1.004
1.007
1.009
1.012
1.013
1.016
1.019
1.020

Thar
Coal

1.000
1.001
0.994
1.009
0.937
0.951
0.949
0.942
0.948
0.935

Bagasse

1.00
1.00
1.02
1.02
1.04
1.04
1.06
1.06
1.08
1.08
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I 4. Long Term Energy and Power Demand Forecast

4.1. Energy and Power Demand Forecast

Energy and power demand forecast provides the basis for all planning activities in the power
sector. It is one of the decisive inputs for the generation planning. Planning Code (PC4) of the
prevailing Grid Code states:

Three levels of load forecasts i.e., high growth, medium growth
and low growth projections should be employed for a time
horizon of at least next twenty years for the long-term.

Factors that are to be taken into account while preparing the
load forecasts include economic activity, population trends,
industrialization, weather, distribution companies’ forecasts,
demand side management and load shedding, etc.

The methodology employed to develop the energy and power demand forecast fulfills the
criteria specified in the prevailing Grid Code. The methodology and its results are explained
in the following sections.

4.2. Long-Term Demand Forecasting Methodology

The long-term demand forecast is based on multiple regression analysis, which is practiced
internationally as an econometric technique to develop robust mathematical relationship
between dependent and independent variables. Electricity sale is the variable under study.
The electricity consumption pattern varies for different economic sectors of the country namely
domestic, industrial, commercial and agriculture. In regard to this, multiple variables mostlikely
to affect the electricity sales were studied, for every sector individually, and tested for
significant quantitative relationships. These include electricity prices, GDP, population,
number of consumers, lag variables etc. The variables that impacted the sales most
significantly were selected for the final equations for electricity sales. Electricity consumption
(GWh) is then regressed on these independent variables using historical data for the period
1970-2021. The methodology of long-term load forecast is illustrated in the process flow map
in Figure 4-1.
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Figure 4-1: Process Flow of Methodology of Long-Term Demand Forecast

4.3 Data Sources

The data sources for the long-term demand forecast are as under:

a.

b.

Historical GDP and Consumer Price Index (CPI) is obtained from Economic Survey of
Pakistan 2020-21 published by Finance Division, Government of Pakistan.

GDP growth rate projections from FY 2022-23 to 2030-31 have been provided by the
World Bank. However, the actual GDP growth rate for FY 2021-22, which is recently
revised by the Pakistan Bureau of Statistics, has been considered. The GDP growth rate
projectidns which have been considered in this plan for Normal, Low and High scenario
are givén in Annexure A-1, A-2, and A-3, respectively.

Energy Sales, Transmission & Distribution Losses and Energy Purchased data is
obtained from DISCOs Performance Statistics by PPMC — June 2021

Category-wise average tariff is obtained from DISCOs Performance Statistics by PPMC
—June 2021.

Peak Demand (MW) and Load management data is obtained from NPCC, KE, PITC and
DISCOs

The demand side management targets have been provided by NEECA.
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4.4 Key Considerations

441 Demand Side Management

The starting year was 2019-20 for the calculation of reduction in energy consumption due to
“Energy Efficiency” targets, provided by NEECA in November, 2020. The revised energy
efficiency targets by NEECA have not been received this year and hence the same are being
considered. The base year for the load forecast calculation is 2020-21 for which the quantum
of target determined by NEECA is 2,190 GWh. The real impact of this target on reduction of
electricity utilization is assumed to be achieved and already incorporated in the sales data for
FY 2020-21. It is a cumulative impact for future years, therefore, the future years’ targets are
rationalized by subtracting 2190 GWh from each future planning year, by Load Forecast team,
presented in the Table 4-1 below. These rationalized targets have been used for energy
consumption reduction in the formulation of load forecast.

Table 4-1: NEECA Energy Efficiency Targets

Energy Saving through Standardization & Labelling
GWh (Rationalized by

Year GWh (Provided by NEECA) NTDC)
2021-22 3,765 1,875
2022-23 5,340 3,150
2023-24 6,916 4,726
2024-25 8,491 6,301
2025-26 10,066 7,876
2026-27 11,642 9,452
2027-28 13,217 11,027
2028-29 14,792 12,602
2029-30 16,368 14,178
2030-31 16,368 14,178

4.4.2. Net Metering

Keeping in view the growing demand of net-metering connections in the country, its impact
has been considered in IGCEP. The Net Metering targets for whole country except K-Electric
are provided by the Alternative Energy Development Board (AEDB) and modelled at the
supply side, since the generation through Net Metering will also be contributing towards
meeting the Renewable Energy targets. However, the Net Metering targets for K-Electric
system are considered at demand side by K-Electric.

44.3. Load Management

For preparation of the Long-Term Demand Forecast, load management, being carried out in
the country is incorporated in the forecast. Currently, there are six factors that are contributing
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towards load management namely generation constraints, emergency situations, Industrial
cut, technical NTDC constraints, DISCOs’ constraints and DISCOs’ high loss feeders (known
as Aggregate Technical and Commercial (AT&C) load management). Primarily, there are only
two major types of load Management i.e., AT&C and Non-AT&C. AT&C load management is
being carried out deliberately on the feeders where the revenue recovery is very low due to
electricity theft and other governance issues. Non-AT&C (1,684 GWh) is being carried out due
to system constraints, fuel shortage and voltage profile etc. Now AT&C (12,774 GWh) based
load management has been gradually factored in the demand forecast starting from year
2023-24 till the end of study horizon with the assumption that governance will improve over
the time. Whereas Non-AT&C based load management is added in the base year.

Table 4-2: AT&C Losses Inclusion in Forecast

Year GWh p:ri(:: t;egdl; i('l/u)
2021-22 0 -
2022-23 0 0
2023-24 639 5
2024-25 1277 10
2025-26 2,555 20
2026-27 3,832 3
2027-28 5,748 45
2028-29 7,664 60
2029-30 10,219 80
2030-31 12,774 100

4.5. Preparation of Demand Forecast

This year forthe purpose of IGCEP country wide demand forecastis developed whichincludes
NTDC system and K Electric System

For NTDC system, the electricity consumption is segregated into the following four major
sectors:

a. Domestic;
b. Commercial;
¢. Industrial; and
d. Agriculture

These aforesaid sectors typically show different consumption patterns throughout the year.
Hence, they are forecasted separately. The load demand forecast of these sectors is then
combined to obtain the forecast of total electrical energy demand. In order to forecast the
annual consumption of electricity up to the year 2031, a multiple regression model has been
used. Electricity energy sale of the respective category is the dependent variable in the
regression model, whereas, the independent variables for each category are as follows:
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a. Annual total GDP and its components, i.e., agriculture sector, industrial sector and
services sector;

Tariff - wise electricity prices, i.e., domestic, commercial, agriculture and industrial;
Category — wise Number of consumers;

Lag of dependent and independent variables;

Consumer Price Index; and

I T

Dummy variables

Considering the above-mentioned factors, four equations are selected, one for each category
of electricity consumption. For statistical analysis, popular statistical software EViews is used.

Ordinary Least Square technique is selected for the estimation of regression equation. The
equations are written in logarithmic form to evaluate elasticity in percentage. Various statistical
tests were performed to establish the significance of the relationship between the dependent
variable and the independent variables.

After thorough statistical analysis using EViews, the appropriate elasticity coefficients are
selected for all the four equations. These elasticities were then converted into long-term
elasticities. On the other hand, projection of growth rates for independent variables such as
total GDP, electricity price, etc. are taken from various sources. The long-term elasticities and
the projected independent variables are subsequently used in the equation to develop the
long-term energy forecast of each category using the equation below.

Y1=Y11*(1+GR of G)* *(1+GR of R)® * (1+GR of L)d
Table 4-4 provides the description of all the variables used in this equation:

Table 4-3: Description of Dependent and Independent Variables

Variable Description
Yor Electricity Demand of current year (Sales GWh)
Y11 Electricity Demand of previous year (Sales GWh)

GR Growth Rate
G,R,L Independent variable (GDP, Real Price, Lag)

b & d Elasticities of independent variables (GDP, Real Price and Lag
t respectively)

The demand forecast results of the four categories are combined to calculate the sale forecast
at the country level. It is important to mention here that, in order to calculate the elasticities of
commercialand industrial sectors the impact of load shedding on their historical data has been
considered for the study, provided the factthat load shedding does not hinder or majorly affect
the activities in these sectors. This is due to the alternative energy supplies widely used in
these sectors which keep their activities going.
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In compliance to prevailing Grid Code, three scenarios of load forecast are developed based
on the three different projections of GDP categorized as Low scenario, Normal scenario and
High scenario. In Low scenario, low projection of GDP as given in Annexure A-2 is considered.
Thus, the projected energy and demand is on the lower side as given in Table 4-5. For normal
scenario medium projection of GDP as given in Annexure A-1 is considered and the projected
energy and demand is at the moderate level as given in Table 4-4 and similarly in high
scenario, high projection of GDP is considered as given in Annexure A-3 and as a result the
forecasted energy and demand forecastis at the higher side as given in Table 4-6.

Required generation (GWh) for each scenario is calculated after adding projected distribution
losses at 11 kV and transmission losses at 132 kV, 220 kV and 500 kV. The calculated base
year load factoris projected forthe future years which is then used along with projected energy
generation to get the peak demand in MW.

The demand forecast of K-Electric is developed and provided by K-Electric from 2021-22 to
2030-31. K-Electric has considered the hourly historic pattern and the projection of net-
metering connections primarily for developing its forecast.

The country-wide energy forecast is then developed by adding both NTDC and K-Electric
forecast for each respective year. For country-wide peak demand forecast, projected hourly
pattern of NTDC and K-Electric are added and then the maximum value is sorted out to obtain
country-wide demand forecast.

4.6. Energy and Power Demand Forecast Numbers

Based on the variables and methodology explained above, Table 4-4, 4-5 and 4-6 highlights
forecast result for the Normal, Low and High scenarios respectively.

Table 4-4: Long-Term Energy & Power Demand Forecast - Normal Growth Scenario

NTDC K-Electric Country
Years Energy Peak Energy Peak Energy Peak
Demand Demand Demand

(GWh) (MW) (GWh) (MW) (Gwh) (MW)

2021-22 134,064 23,544 19,802 3,670 153,866 26,945
2022-23 134,453 24,755 21,926 4,321 156,379 28,436
2023-24 142,057 26,202 22,337 4,418 164,394 29,054
2024-25 149,502 27,625 22,554 4,574 172,056 30,583
2025-26 157,615 29,177 22,781 4,726 180,396 32,105
2026-27 165,562 30,703 23,089 4,882 188,651 33,688

40



Long Term Energy and Power Demand Forecast

2027-28 174,333 32,388 23,318 5,032 197,651 35,430
2028-29 183,155 34,089 23,538 5,213 206,693 37,191
2029-30 192,690 35,928 23,754 5,387 216,444 39,086
2030-31 204,388 38,179 24117 5,568 228,505 41,338
CAGR 4.80% 5.52% 2.21% 4.74% 4.49% 4.87%

Table 4-5: Long-Term Energy & Power Demand Forecast - Low Growth Scenario

NTDC K-Electric Country
Years Energy Peak Energy Peak Energy Peak
Demand Demand Demand
(GWh) (MW) (GWh) (MW) (GWh) (MW)
2021-22 134,064 23,544 19,802 3,670 153,866 26,945
2022-23 134,146 24,698 21,773 4,320 155,919 28,351
2023-24 141,119 26,029 22,047 4,360 163,166 28,836
2024-25 147,634 27,280 22,099 4,482 169,733 30,168

2025-26 154,542 28,608 22,139 4,592 176,681 31,440

2026-27 161,032 29,863 22,239 4,703 183,271 32,722
2027-28 168,113 31,233 22,253 4,802 190,366 34,120
2028-29 175,027 32,576 22,261 4,927 197,288 35,489
2029-30 182,454 34,020 22,275 5,043 204,729 36,955
2030-31 191,843 35,836 22,390 5,166 214,233 38,744

CAGR 4.06% 4.78% 1.37% 3.87% 3.75% 4.12%
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Table 4-6: Long-Term Energy & Power Demand Forecast - High Growth Scenario

NTDC K-Electric Country
Years Energy Peak Energy Peak Energy Peak
Demand Demand Demand
(GWh) (MW) (GWh) (MW) (GWh) (MW)
2021-22 134,064 23,544 19,802 3,670 163,866 26,945
2022-23 134,826 24,824 22,078 4,351 156,904 28,532
2023-24 143,212 26,415 22,628 4,475 165,840 29,310
2024-25 151,827 28,055 23,014 4,668 174,841 31,081
2025-26 161,463 29,889 23,434 4,861 184,897 32,909
2026-27 171,279 31,763 23,962 5,067 195,241 34,865
2027-28 182,271 33,863 24,422 5,270 206,693 37,053
2028-29 193,635 36,039 24,889 5,512 218,524 39,321
2029-30 206,035 38,417 25,359 5,752 231,394 41,786
2030-31 220,947 41,272 25,978 5,998 246,925 44,668
CAGR 571% 6.44% 3.06% 5.61% 5.40% 5.78%
X
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The Chart 4-1 shows peak demand projections of Normal, Low and High growth scenarios:
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Chart 4-1: Peak Demand (MW) Forecast 2022-2031
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4.7. Hourly Demand Forecast

Hourly demand forecast has been developed to cater for the intermittency of variable
renewable energy sources. This is particularly important in view of the aggressive targets
envisioned by the GoP pertaining to renewable energy. Hence, the demand forecast of 87,600
hours have been estimated for the plan horizon. In this process, the forecasted annual peak
demand was converted into hourly demand based on the recent historical hourly demand and
generation pattern which is then adjusted to cater forthe upcoming net — metering connections
in the country. The load duration curve for the year 2026-27 and 2030-31 is given Chart 4-2.
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Chart 4-2: Load Duration Curve (2026-27 & 2030-31)
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. 5. Insidethe IGCEP

5.1. Introduction

The key objective of IGCEP s to develop a least cost, 10-year indicative generation expansion
plan for the whole country to meet the load and energy demand in a reliable and sustainable
manner while maximizing use of indigenous resources for energy security. NTDC prepares
this IGCEP every year to meet its regulatory requirement, as stipulated in the Planning Code
4 of the prevailing Grid Code, which takes into account the assumptions laid down in National
Electricity Policy 2021 (NEP) along with some additional assumptions and identified
constraints, if any. The plan is to be reviewed and approved by NEPRA - the electricity
regulator. The following section describes the key parameters and results of the generation
planning study.

5.2. Assumptions of IGCEP

The IGCEP 2022-31 has been developed in the light of the criteria laid down in National
Electricity Policy (NEP) along with some additional assumptions related to certain specific
projects have also been considered based on the ground realities and updated data / status
of these projects as per discussion held in the NTDC Board Technical Committee meetings
held in March/ April 2022. The same are reproduced below:

1. Out of the three load forecast scenarios (Low, Normal, High), ‘normal’ served demand
forecast scenario for base case, has been used based on the following inputs:

i.  Historical GDP and Consumer Price Index (CPI) is obtained from Economic Survey
of Pakistan 2020-21 published by Finance Division, Government of Pakistan.

ii. ~ GDP growth rate projections from FY 2022-23 to 2030-31 have been provided by
the World Bank. However, the actual GDP growth rate for FY 2021-22, which is
recently revised by the Pakistan Bureau of Statistics, has been considered. The
GDP growth rate projections which have been considered in this plan for Normal,
Low and High scenario are given in Annexure A-1, A-2, and A-3, respectively.

ii.  Energy Sales, Transmission & Distribution Losses and Energy Purchased data is
obtained from DISCOs Performance Statistics by PPMC — June 2021

iv. ~ Category-wise average tariff is obtained from DISCOs Performance Statistics by
PPMC — June 2021.

2. Planning horizon of the study is 2022 to 2031 with annual updating.

3.  Reserve and reliability requirements (LOLP = 1%) have been considered as per
prevailing Grid Code.

4.  Retirement of existing thermal power Project including GENCOs has been considered

as per expiry of contractual term of corresponding PPA and relevant CCoE decisions.

Till the expiry of contractual term of corresponding PPA and GSA, existing RLNG and

o

imported coal-based projecis have been given a minimum dispatch as per contractual

. . i 3 i ; el bney pi e ks =
0. Fugl cosis as el Wiehtoraer Ol June 2022, have been considerad.
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10.

1.

12,

13.

14.

15.

16.

17

Fixed O&M and variable O&M as per NEPRA's quarterly indexation of March 2022, as

available on NEPRA'’s website, has been considered.

Fixed O&M costs of power Project built under 1994 Power Policy are not available on

NEPRA's website, so these costs have been obtained from previous data available with

Power System Planning, NTDC and CPPA (G).

A project has been considered as ‘committed’ and its capital cost or CAPEX is not

entered in the model, provided the project fulfills at least one of the following pre-

requisites:

i. Has obtained LOS as of December 2020 for private sector projects. For Federal and
Provincial public sector projects, the PC-I has been approved and funding secured
(As of March 2021). However, M/s Jamshoro Unit-2 & M/s Chashma-5 Nuclear
Project shall be modelled as candidate projects to be evaluated under “Least Cost
Principle”.

i. G2G project: Power Generation projects which are listed under Federal
Government’s international (bilateral or muiltilateral) commitments, if project /
financing agreements signed.

ii. RE Project (Wind, Solar, Bagasse) enlisted in Category | & Il of CCoE'’s decision
dated 4th April 2019.

iv. CODs for ‘committed power projects’ will be taken as per project security

documents (PPA/IA) or as conveyed by the competent forum / concerned

organization / entity.
Cost data of committed projects has taken as per data/information provided by the
concerned project executing agency and NEPRA determined tariff.
For nuclear power Project, Capital Cost, Variable O&M cost and Fixed O&M cost and
operational data as conveyed by Pakistan Atomic Energy Commission (PAEC) has been
considered.
Local and imported coal power Project: Capital Cost, Variable O&M cost, Fixed FCC and
Fixed O&M cost has been taken from the latest NEPRA determined tariff for respective
technology.
RLNG based OCGT power Project: Fuel cost, Fixed O&M cost and Variable O&M cost
of latest available OCGT Project is considered while Capital cost for OCGT has been
considered as conveyed by the concerned project executing agency or as per best
international practice.
The CAPEX of wind and solar has been determined based on the annualized cost of 4
cents/kWh as conveyed by AEDB, subject to approval by NEPRA.
Bagasse based power Project: Capital cost, Variable O&M cost, Fixed O&M cost and
Fuel cost have been taken from the latest available NEPRA's tariff determination.
Hydro power Project: Capital cost and Fixed O&M cost have been considered as shared
by the concerned project executing entities.
All years correspond to fiscal years e.g., 2025 is the fiscal year from July 1, 2024 to June
30, 2025.
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18.

19.
20.

21.
22

23.

24,
25,

26.

27.

28.

29.

30.

31.

32.

33.

Only Shahtaj is taken as a committed project from Category-l and Il bagasse-based
projects since it has been awarded revised tariff by NEPRA. Further, yearly candidate
block of 100 MW bagasse has been considered from the year 2024-25 onwards.

370 MW; of net metering is considered for NTDC System each year.

Candidate hydro power projects under 20 MW and connected below 132 kV (and hence,
not in central dispatch) have not been considered.

No candidate thermal or RE projects have been considered by name.

Siddigsons CFPP has been removed from the list of committed projects, due to LOS
expiry and presently under litigation as per PPIB.

Gwadar CFPP has been considered on Local Coal as conveyed by relevant project
executing agency, i.e., PPIB

The COD of CASA has been assumed as August 2024.

Diamer Bhasha HPP has been delayed beyond the study horizon of the current version
of IGCEP owing to the progress made so far by the project, as decided in a meeting held
at MoE (PD), among representatives from NTDC, PPIB, MoE (PD), WAPDA and
MoW&R.

Existing Engro Powergen CCPP has been modelled as per data provided by M/s Engro
CCPP representative in view of its Gas Depletion Mitigation Plan (GDMP). It is to
highlight that minimum take or pay dispatch of 50% on the available yearly Permeate
gas has been considered.

Pursuant to approved NE Policy 2021, K-Electric system has also been included in the
current version of IGCEP.

For candidate local coal-based projects, the fixed fuel cost component (FFCC)of 11.2
$/Ton (71.821 $/kW-year)and fuel price of 9.97 $/Ton (0.88 $/GJ)have been considered
as per TCEB determination of 2020 pertaining to Thar Block-Il at 30.8 MTPA.

In order to cater for network requirements/constraints, some existing projects located
near load center have been considered as “Must Run”, for summer months, i.e., May to
September uptill year 2025.

Minimum Despatch of 500 MW from Existing KAPCO CCPP (Block-I and Block-Il) in the
months of May to September uptill year 2025 has been considered, beyond its PPA
expiry i.e, Oct. 2022, owing to network requirements/constraints, whereas, the
remaining capacity (Block-lll) has been retired as per PPA expiry. It is pertinent to
mention that the requirement of KAPCO beyond its PPA expiry will be assessed in
ongoing Transmission System Expansion Plan (TSEP), accordingly competent forum
will be approached, after consensus among concerned stakeholders i.e., NTDC, CPPA-
G and KAPCO, for PPA extension or otherwise and the same will be considered in next
iteration of IGCEP.

140 MW Habibullaah Costal (HCPC)and 31 MW Altern Energy Limited (AEL) have not
been considered in the existing installed capacity owing to termination of Gas Supply
Agreement (GSA) and de-licensing by NEPRA, respectively.

The COD of a committed project i.e., 84 MW Gorkin Matiltan HPP, has been assumed
as of July 2024 instead of July 2023 in view of its latest progress.

Following lead time criterion for the candidate power projects has been assumed:
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4 years for coal power projects; earliest year of availability, July 2026
2 years for Utility Solar PV, and Wind power projects; earliest year of availability,

July 2024
c. For certain Hydro power projects, the earliest year of availability is July 2028
and onwards (details given in Anexure-B6)
Either Due to their remote locations
Or non-availability of feasibility studies for power evacuation

34. All the costs have been indexed as of March 2022.

For Hydro power projects, the cost data shared by concerned project execution agencies has
been indexed and are given in Annexure B-3. The values for indexation were obtained from
NEPRA's website.

5.3. Conditions for Optimized / Selected Power Projects

The following conditions are proposed herewith for all the candidate projects being optimized
in IGCEP 2022-31 for consideration of Authority while issuing tariff:

a. The cost nos (CAPEX & OPEX) approved by NEPRA for an optimized project shall
either be equal or less than the cost used in IGCEP, if in any case the cost given by
NEPRA to any optimized project is more than the one used in IGCEP, then a re-run
shall be required to assess the viability / optimization of that very project on the new
cost.

b. For issuance of LOS to the private sector projects and PC-1 approval of the public
sector projects, the relevant agency must ensure that the project cost
determined/approved by NEPRA shall either be less than or equal to the cost
considered in IGCEP for that particular optimized project, otherwise, re-evaluation of
the project on the basis of new cost shall be done.

In addition to above, it is re-iterated that selection of any generation project in IGCEP does
not ensure any guarantee to execute that project which shall have to undergo approvals from
all the relevant government authorities.

5.4. Adherence to Contractual Obligations

In order to develop an effective least cost generation capacity expansion plan that will meet
the future power needs of the country, the IGCEP adheres to the existing constraints such as
take or pay contractual obligations of at least minimum annual despatch of 50% for existing
imported coal-based power projects (Sahiwal, China HUBCO & Port Qasim), and three low
btu gas-based projects (Uch-Il, Engro and Foundation).

5.5. Approach and Methodology

The development of the least cost generation capacity expansion plan is the process of
optimizing i) existing and committed generation facilities and ii) addition of generation from
available supply technologies/options, which would balance the projected demand while
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satisfying the specified reliability criteria. For the purpose of the IGCEP, following methodology
has been adopted as illustrated in Figure 5-1:

a. First Step: Review the existing generation facilities, committed power projects and
explore the range of generation addition options available to meet the future demand.
Second Step: Determine the economically attractive / viable generation option (s).

c. Third Step: Define the Base Case subsequent to identification of the economically
attractive options.

d. Fourth Step: Develop the least cost plan whilst considering the reliability criteria and
reserve requirements under the already defined Base Case using the PLEXOS tool.

*Define Base
Case

*Develop
Least Cost
Plan

*Determine
Generation
Options

*Review
Existing
System

Figure 5-1: The IGCEP Data Modelling Approach

5.6. Planning Basis
The generation planning criteria tabulated in the Table 5-1 is adopted for this study.

Table 5-1: Generation Planning Criteria

Parameter Value

Discount Rate 10%

Reliability Criteria (LOLP) 1%

Dollar Rate Rs. 177.95 (March 2022)
CPI (US) 277.948

CPI (Local) 269.27

5.7. Existing Power Generation of Country

Total installed capacity of existing NTDC system is 37,949 MW as of June 2022, whereas the
de-rated capacity is equivalent to 35,765 MW. Similarly, forthe K-Electric system, the installed
and de-rated capacities stand 3,319 MW and 2,941 MW, respectively.

5.8. Retirement of Existing Power Projects

A significant quantum i.e., 7,339 MW of the existing thermal power projects are scheduled to
be retired from NTDC system during the planning horizon of the IGCEP 2022-31. It is
highlighted that 144 MW GTPS Block 4 U (5-9) has been retired during FY 2021-22, hence
the same has been excluded from existing installed capacity. The retirement schedule for the
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IGCEP 2022-31 is provided in the Table 5-2. For the purpose of the IGCEP, a power project
stands retired either as per its PPA/EPA term or relevant CCoE decision. Major retirement of
generation capacity for the IGCEP 2022-31 corresponds to RFO based power projects,

followed by Local Gas and then RLNG based power projects.

Table 5-2: Retirement Schedule of Power Projects in the Existing NTDC System

Installed Retirement Year (FY)
S#F v| Nanon ::a‘t'i‘:np"wer Capacity .:_:;':; Rationale
(MW) 23 (26| 27| 29|30 31

1 Guddu-Il U (5-10) 620 Gas v

2 | Jamshoro-l U1 250 RFO

3 | Jamshoro-Il U4 200 RFO v

4 | Muzaffargarh-1 U1 210 RFO v CCoE
decision

5 | Muzaffargarh-l U2 210 RFO | v

6 | Muzaffargarh-l U3 210 RFO v

7 | Muzaffargarh-Il U4 320 RFO | v

8 | KAPCO 1 400 RLNG v PPA
extended
owing to

9 | KAPCO 2 900 RLNG v B

constraints™

10 | KAPCO 3 300 RLNG | ¥

11 | Liberty 225 Gas

12 | HUBCO 1,292 RFO

13 | Kohinoor 131 RFO

14 | AES Lalpir 362 RFO
PPA expiry

15 | AES Pakgen 365 RFO

16 | FKPCL 172 RLNG

17 | Saba 136 RFO

18 | Uch 586 Gas

19 | Rousch 450 RLNG

Total (MW) 7,339

Note: *A sensitivity analysis to assess the requirementofexisting KAPCO CCPP beyond its PPA expiry, in years
to come will be conducted in the on-going Transmission System Expansion Plan (TSEF). However, considering
the historical dispatch of KAPCO owing to network constraints in the region, two blocks of KAPCO have been

assumed to stay in system uplill the year 2026.

The retirement plan of K-Electric system is shown in Table 5-3. A total of 682 MW capacity is

going to be retired from K-E system in the upcoming years.
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Table 5-3: Retirement Schedule of Power Projects in the Existing K-Electric System

Retirement
Sr. | Name of the Power | Installed Capacity Fuel Year (FY) .
# Station (MW) Type Rationale
23 24
1 | GAEL 136 RFO v
2 | TPL 126 RFO v
PPA expiry
3 | BQPS1-U1 210 RLNG v
4 | BQPS1-U2 210 RLNG v
Total (MW) 682

5.9. Committed Projects

Power projects considered as committed projects based on the criteria shown in the
Figure 5-2.

Committed
Projects
LOS/ PC-1
A
& Funding
Secured

Figure 5-2: Committed Projects Criteria
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5.9.1. List of Committed Projects

The committed projects considered in the IGCEP are listed in the Table 5-4.

Table 5-4: List of Committed Projects

Naivie of Installf.-d Expected
i Committed Project Fuel Type |Agency | Capacity Status Sche_du!e qf
(MW) Commissioning
1 |Chianwali Hydro PPMU 5.38 PC-1 Approved Mar-22
2 |Jabori Hydro GoKPK 10.20 PC-1 Approved Mar-22
3 |Deg Outfall Hydro PPMU 4.04 PC-1 Approved Jun-22
4 |Thar TEL Local Coal PPIB 330 LOS (Issued) Jul-22
5 |Trimmu CCGT_RLNG PPIB 1263 LOS (Issued) Jul-22
6 |Karora Hydro GoKPK 11.80 PC-1 Approved Aug-22
7 |Mangla (U #5-6) Hydro WAPDA 70 Refqua?Sgt:ﬁ_r - Sep-22
8 [Koto Hydro GoKPK 40.8 PC-1 Approved Sep-22
12|{Jamshoro Coal (U #1) | Imported Coal | GENCO 660 PC-1 Approved Dec-22
13|Thal Nova Local Coal PPIB 330 LOS (Issued) Dec-22
14 (Thar-| (SSRL) Local Coal PPIB 1320 LOS (Issued) Dec-22
9 |Helios PV AEDB 50 Ca;fgw'" Apr-23
Ject
10|HNDS PV AEDB 50 Ci}fg}gg'" Apr-23
11 |Meridian PV AEDB 50 C"';}regjgg'" Apr-23
15|Jagran-Il (U #1) Hydro AJK-HEB 12 PC-1 Approved Apr-23
16 [Mangla (U #3-4) Hydro WAPDA 70 RefﬁMrE?sgr:?n i May-23
17 |Jagran-ll (U #2) Hydro AJK-HEB 12 PC-1 Approved May-23
18 |Jagran-Il (U #3) Hydro AJK-HEB 12 PC-1 Approved Jul-23
19|Jagran-Il (U #4) Hydro AJK-HEB 12 PC-1 Approved Jul-23
20 |Chamfall Hydro AJK-HEB 3.22 PC-1 Approved Aug-23
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N of Installed Expected
4 1 .a:tmg <. Fuel Type |Agency | Capacity Status Schedule of
BHNRTRG FFrojec (MW) Commissioning
. Category-| 5
21|Access Electric PV AEDB 10.00 Project Sep-23
Category-I
22|Access_Solar PV AEDB 11.52 Project Sep-23
23|Manjhand PV GoS 50 PC-1 Approved Sep-23
: Category-Il 7
24 |Siachen PV GoS 100 Project Sep-23
25 (Kurram Tangi Hydro WAPDA 18.00 PC-1 Approved Oct-23
26 [Riali-l Hydro PPIB 7.08 LOS (Issued) Dec-23
27 |Zorlu PV PPDB 100 Gt genAl Dec-23
Project
28 |Lawi Hydro GoKPK 69 PC-1 Approved Apr-24
29(Suki Kinari (U #1) Hydro PPIB 221 LOS (Issued) May-24
30|Safe PV AEDB 10.00 Categery-] Jun-24
’ Project
31 [Trans_Atlantic Wind AEDB 50 Galegaiy-l Jun-24
Project
32 |Westem Wind AEDB 50 Category-l Jun-24
Project
33|Gorkin Matiltan Hydro GoKPK 84 PC-1 Approved Jul-24
Mangla
34(Mangla (U #1-2) Hydro WAPDA 70 el Jul-24
35(Tarbela Ext5 (U #1) Hydro WAPDA 510 PC-1 Approved Jul-24
36|Suki Kinari (U #2) Hydro PPIB 221 LOS (Issued) Jul-24
Cross Border
37|CASA rterconacction| NTPE 1000 G2G Aug-24
38|Tarbela Ext5 (U #2) Hydro WAPDA 510 PC-1 Approved Aug-24
39|Shahtaj Bagasse | AEDB 32 Categary-| Aug-24
Project
40|Tarbela Ext5 (U #3) Hydro WAPDA 510 PC-1 Approved Sep-24
41|Suki Kinari (U #3) Hydro PPIB 221 LOS (Issued) Sep-24
42 |Suki Kinari (U #4) Hydro PPIB 221 LOS (Issued) Nov-24
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Naitis ot lnstallfed Expected
# Committed Project Fuel Type |Agency | Capacity Status Sche_du!e qf
(MW) Commissioning
43 |Kathai-l Hydro PPIB 8.00 LOS (Issued) Dec-24
44 |Gwadar Local Coal PPIB 300 LOS (Issued) Aug-25
45|Mangla (U #9-10) Hydro WAPDA 70 Refﬁﬂrz?sgt:;em Sep-25
46 |Chapari Charkhel Hydro GoKPK 10.56 PC-1 Approved Sep-25
47 |Dasu (U #1) Hydro WAPDA 360 PC-1 Approved May-26
48 (Mohmand Dam (U #1) Hydro WAPDA 200 PC-1 Approved May-26
49 (Dasu (U #2) Hydro WAPDA 360 PC-1 Approved Jul-26
50 |Mohmand Dam (U #2) Hydro WAPDA 200 PC-1 Approved Jul-26
51|Dasu (U #3) Hydro WAPDA 360 PC-1 Approved Aug-26
52 |Mohmand Dam (U #3) Hydro WAPDA 200 PC-1 Approved Sep-26
53|Dasu (U #4) Hydro WAPDA 360 PC-1 Approved Nov-26
54|Mangla (U #7-8) Hydro WAPDA 30 Reft”rg?sgr:f‘nem Nov-26
56 [Mohmand Dam (U #4) Hydro WAPDA 200 PC-1 Approved Nov-26
56|Dasu (U #5) Hydro WAPDA 360 PC-1 Approved Feb-27
57 [Keyal Khwar (U #1) Hydro WAPDA 64 PC-1 Approved Feb-27
58 [Dasu (U #6) Hydro WAPDA 360 PC-1 Approved May-27
59|Keyal Khwar (U #2) Hydro WAPDA 64 PC-1 Approved May-27
60|Gabral Kalam Hydro GoKPK 88 PC-1 Approved Nov-27
61|Madyan Hydro GoKPK 157 PC-1 Approved Nov-27
62 [Balakot Hydro GoKPK 300 PC-1 Approved Dec-27
63|Azad Pattan (U #1) Hydro PPIB 175.18 LOS (Issued) Dec-28
64 |Azad Pattan (U #2) Hydro PPIB 175.18 LOS (Issued) Mar-29
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# Name of Fuel Type |Agency l(?as;:zlclzftc; Status SE;gzﬁtidof
Committed Project (MW) Commissioning
65|Azad Pattan (U #3) Hydro PPIB 175.18 LOS (Issued) Jun-29
66 |Azad Pattan (U #4) Hydro PPIB 175.18 LOS (Issued) Sep-29
67 [Kohala (U #1) Hydro PPIB 275.00 LOS (Issued) Jun-30
68 [Kohala (U #2) Hydro PPIB 275.00 LOS (Issued) Aug-30
69 |Kohala (U #3) Hydro PPIB 275.00 LOS (Issued) Oct-30
70 [Kohala (U #4) Hydro PPIB 275.00 LOS (Issued) Dec-30
71|Kohala (U #5) Hydro PPIB 12.00 LOS (Issued) Feb-31
72 |[Kohala (U #6) Hydro PPIB 12.00 LOS (Issued) Mar-31
Total Committed (MW):| 14,268
73 |Net Meter PV AEDB 370 Committed Jul-22
74 |Net Meter PV AEDB 370 Committed Jul-23
75|Net Meter PV AEDB 370 Committed Jul-24
76 [Net Meter PV AEDB 370 Committed Jul-25
77 |Net Meter PV AEDB 370 Committed Jul-26
78 |[Net Meter PV AEDB 370 Committed Jul-27
79 [Net Meter PV AEDB 370 Committed Jul-28
80 |Net Meter PV AEDB 370 Committed Jul-29
81 [Net Meter PV AEDB 370 Committed Jul-30
Total Net Meter (MWp):| 3,330

5.10. New Generation Options

The candidate generation technologies, selected to be fed into the model, are as follows:

For NTDC system:

a. Steam PP on Thar Coal (660 MW); reference — Engro Thar CFPP / TCEB and CAPEX
from upfront local coal tariff 2017
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b. Gas Turbine on RLNG (400 MW); reference — Trimmu Open Cycle (operational data)
and CAPEX as per data available with international resource (JICA)

c. Nuclear Steam PP on Uranium (1,200 MW); reference - PAEC candidate
d. Wind Turbine

i. 500 MW each in July 2024 & July 2025, no limit from July 2027 onwards;
i. Reference costand parameters — as provided by AEDB, subject to approval
by NEPRA

e. Solar PV

i.  Utility scale: 3,120 MW, in July 2024, 1,300 MW, yearly from July 2025
onwards
i. Feeder Based (DG): 500 MW, in July 2023, 750 MWp each in July 2024 &
July 2025
ii. NetMetering: 370 MW, yearly from July 2022 onwards
iv. Reference costand parameters — as provided by AEDB, subject to approval
by NEPRA

f. Bagasse (Block of < 100 MW); reference — operational parameters -Upfront Tariff
2017 and CAPEX from Shahtaj

g. Jamshoro Imported Coal Unit-2 (660 MW) — GENCOs candidate
C-5 Nuclear Power Project (1,200 MW) — PAEC candidate
i. Steam PP on Thar Coal (330 MW); reference — Siddigsons CFPP and TCEB
For K-Electric system:
a. Steam PP on Thar Coal (330 MW); reference — Siddigsons CFPP and TCEB

b. Wind Turbine (Block of = 50 MW); reference cost and parameters — as provided by
AEDB, subject to approval by NEPRA

c. Solar PV (Block of = 150 MW, ); reference cost and parameters —as provided by AEDB,
subject to approval by NEPRA

5.11. Hydro Projects and Screening

Data for hydro power projects was obtained from the relevant project executing agencies. A
total of 556 Hydro Candidates are given to the model for optimization. The candidate hydro
projects considered for optimization with their Indexed Capital Cost and Annualized Cost as
per latest NEPRA available indexation are presented in Annexure B-3 & Annexure B-5
respectively.

5.12. Performance Characteristics of Generic Thermal Candidates

Generic Candidate thermal options include Gas Turbines (GTs) using RLNG and Steam
Turbines (STs) using Local Coal and Nuclear Fuel. In order to develop a least cost generation
expansion plan, it is necessary to examine the economic viability of each thermal option and

58



Inside the IGCEP

clect the least cost supply options taking into account lechnical chizracleristics, economic
5-5 ¢hows the performance

[e7]

and financial parameters and operational requirements. Tuble

characterictics of the thermal candidate projects.

Table 5-5: Performance Characteristics of Generic Thermal Power Projects
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T |
= jFor (1T} i B./8 B9 i | i -
F|[Econommic Lite | 1s) a0 Gl a0 30 j G 30
= ISR LT d o
GaM
G |Fixed FCC ($/Ton) - 11.2 11.2 11.2 - - -
. 26.6 26.6 25.17
Fixed
H 5.06 + + + 13.29 73.89 19.23
($/kW-year) 71.81* | 71.81* | 71.81*
| |Variable ($/MWh) 2.85 6.21 6.17 5.93 3.14 - 3.29
J |CAPEX ($/kW) 669 1,419 1,419 1,419 476 4,319 809
K |Earliest availability (year) 2028 2027 2027 2027 2025 2030 2025

*Fixed Fuel Cost Component(FCC)

All candidate thermal technologies are assessed and ranked in terms of annualized unit cost
by using screening curve analysis. Screening curves are used to determine the best possible
technology to be inducted at a particular time frame from the available supply options. Two
types of screening curves are given below:
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a. Annualized Cost ($/kW/year) - Screening Curve (Annexure B-4.1)
b. Unit Generation Cost (cents/kWh) - Screening Curve (Annexure B-4.2)

Although the mechanism of project selection by the tool is done through complex
computations and optimization techniques, however, these curves give the generic idea /
trend about the selection / viability of different candidate thermal power projects at various
project factors.

These curvesare the plots of unit generation cost on the y-axisand the project capacity factors
on the x-axis. The total cost includes the annual capital recovery factor, fuel cost and annual
O&M cost. The projects are ranked for each range of operating factors i.e., base load,
intermediate and peak load operation. The project ranked lowest is introduced / selected first
and remaining projects follow based on increasing order of merit / rank as per the system
requirement.

5.13. Parameters of the Candidate REs

RE generation options including Solar PV, Wind, Battery Energy Storage System (BESS),
hybrid and bagasse-based projects are other viable generation options. In this perspective,
hybrid technologies are also to be modelled as candidate along with solar PV and wind,
subject to data provision by the relevant agencies. In this regard, in response to NTDC's
request to relevant agencies, AEDB has launched a technical & financial feasibility study for
this purpose. Based on the output of the study, hybrid RE technologies will be considered for
the next iteration of the IGCEP.

Consequently, due to non-availability of data (cost, hourly profile, etc.), hybrid technologies
are not modelled in the current iteration of the IGCEP. Table 5-6 shows the parameters of the
candidate wind and solar PV projects.

Table 5-6: Parameters of Candidate Wind and Solar PV Projects

Installed | Earliest FO&M Installed | Annual | Project | Annualized Cost of
Capacity | Availability Cost Energy | Factor Energy
# |Technology
Ik W-
(MW) (Year) ($Yr] ($/kW) (GWh) (%) | (c/kWh) [($/kW-YT)
1 |Solar PV Utility* 100 2025 7.19 638 193.39 | 22.1% 4.0 77.44

2 |Solar Feeder (DG)* 100 2024 7.19 571 175.20 | 20% 4.0 70.08

3 |Wind 100 2025 17.53 1,177 | 367.92 | 42% 4.0 14717

*Solarvaluesare in MW,

v

60




6. THE IGCEP STUDY




Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31

62



The IGCEP Study Output

. 6. ThelGCEP Study Output

6.1. Introduction

The key objective of IGCEP is to develop a least cost, 10-year indicative generation expansion
plan for the whole country to meet the load and energy demand in a reliable and sustainable
manner while maximizing use of indigenous resources. NTDC prepares this IGCEP every year
to meet its regulatory requirement, as stipulated in the Planning Code 4 of the prevailing Grid
Code, which takes into account the Assumption Sets as mentioned in section 5.2 and
assumptions laid down in NEP. The plan is to be reviewed and approved by NEPRA — the
electricity regulator. The following section describes the key parameters and results of the
generation planning study.

6.2. Defining Base Case

Major features of the Base Case are as follows:
a. Assumption Sets as mentioned in section 5.2 and assumptions laid down in NEP
b. GDP projections by World Bank (average GDP growth rate 4.30%)
c. Normal scenario of long-term load forecast

d. Existing contractual obligations - maintained till the end of contract

6.3. Other Scenarios

In addition to the base case, following scenarios have also been simulated through this study:

a. Scenario - |: Low Demand Scenario

All other parameters are same as those of the base case except for the demand numbers
i.e., the average GDP growth rate of 3.40% has been used to devise load demand forecast
till 2031. The results are attached as Annexure — C.

b. Scenario - IIl: High Demand Scenario

All other parameters are same as those of base case except for the demand numbers i.e.,
the average GDP growth rate of 5.42% has been used to devise load demand forecast till
2031. The results are attached as Annexure — D.

c. Scenario - lll: Diamer Bhasha HPP in 2029

Although Diamer Bhasha HPP is not considered in the Base case, owing to its COD beyond
study horizon, however a sensitivity analysis has been carried out by considering Diamer
Bhasha HPP as a committed power project with CAPEX in the year 2029. The results are

attached as Annexure — E.
d. Scenario - IV: Chashma Nuclear (C-5) for Energy Security

Although Chashma Nuclear (C-5)is considered as a candidate project in the Base case but
this sensitivity analysis has been carried out by considering Chashma Nuclear (C-5) as a
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committed power project with CAPEX in the year 2029. The results are attached as
Annexure — F.

e. Scenario —V: Local Coal inclusion in 2027 and 2030

Although generic local coal-based project is considered as a candidate project in the Base
case but this sensitivity analysis has been carried out by considering 1,320 MW of domestic
coal-based projects as a committed power project with CAPEX in the year 2027 & 2030. The
results are attached as Annexure— G.

f. Scenario —VI: Unconstrained VRE Scenario

All other parameters are same as those of the base case except candidate utility solar PV
and Wind power projects are unconstrained i.e., no annual limit. However, only 2,000 MW,
solar feeder-based/DG is considered as candidate throughout the study horizon (starting
from July 2023). The results are attached as Annexure — H.

6.4. Future Demand and Capacity Additions

Chart 6-1 depicts the relationship between the projected peak demand of the system and the
future installed capacity of the system, in terms of different types of energy sources for the
period 2022 —2031. Itis evident that the trend of the demand is similar to the capacity additions
as both are increasing in the positive direction and there is gradual increment during the
horizon of this plan. In the year 2022-23, the installed capacity of the whole country from all
generation sources will be around 43,198 MW and the demand will be equal to 28,425 MW
whereas in 2030-31, and installed capacity will be 68,667 MW and demand will be equal to
41,338 MW. Chart 6-1 shows that sufficient generation shall be added to satisfy the specified
reliability criteria and reserve requirements of the system.
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Chart 6-1: Installed Capacity vs Peak Demand (MW) 2022-23 to 2030-2031
64




The IGCEP Study Output

On the other hand, energy generation by the power projects in the country has been optimized
with the energy forecast by the year 2030-31 as shown in Chart 6-2. By the year 2030-31,
228,505 GWh of the energy demand is met, in which 62% of energy generation is contributed
by RE sources comprising of 41% by hydro, 1% by baggase and 10% each by wind and solar
PV. The remaining 39% is provided by conventional thermal sources.
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Chart 6-2: Annual Energy Generation vs Demand (GWh) 2022-23 to 2030-31
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Chart 6-3 shows the total share of the existing, committed and optimized power projects in the
installed capacity for the next nine years, starting from 2022-23 to the year 2030-31.
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Chart 6-3: Share of Total Installed capacity (MW) 2022-31
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Table 6-1: Optimized Generation Capacity Additions (2024-31)

el [ FOUTTNS| MTE | | B | S| SORE g | it | PEVSE | Gl

Local Coal |Local Coal KE MW, MW, MW, Addition Addition
2024 - - - - - 500 - - - - 500 500
2025 - - 10 - 3,120 750 180 500 50 - 4,580 5,080
2026 - - 13 - 1,300 750 150 500 50 - 2,763 7,842
2027 - 990 - - 1,094 - 150 - 50 - | 2,284 10,126
2028 - - - - - - 150 2,894 50 - 3,094 13,220
2029 - - 360 - - - 150 583 50 - 1,143 14,364
2030 - - 993 82 - - 150 - 50 - 1,275 15,639
2031 - - 2,130 - - - 150 - 50 . 2,330 17,969
Total - 990 3,506 | 82 5,514 2,000 1,050 | 4,477 350 - 17,969
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Due to limited space, in Figure 6-1, several projects (Solar PV and Hydro) being commissioned
in the same year are combined together in the form of blocks for the purpose of reporting. The
detail of these blocks, is provided in Table 6-2.

Table-6-2: Break-up of Blocks

Installed
Sr.No. Year Block Name of Project Capacity
MW
1 Mangla (U #5-6) 70
2 Karora 12
3 Hydro-| Koto 41
4 Jagran-Il (U #1-2) 24
5 2023 Mangla (U #3-4) 70
Sub Total 217
6 Helios 50
7 Solar-l HNDS 50
8 Meridian 50
Sub Total 150
Total (2023) 367
1 Jagran-ll (U #3) 12
2 Jagran-Il (U #4) 12
3 Chamfall 3
4 Eryeso-ll Kurram Tangi 18
5 Riali-ll T
6 2024 Lawi 69
Sub Total 121
7 Access_Electric 10
8 Solar-ll Access_Solar 12
9 Safe 10
Sub Total 32
Total (2024) 153
1 Mangla (U #1-2) 70
2 Gorkin Matiltan 84
3 2025 Hydro-lll Tarbela Ext5 (U #1-3) 1,530
4 Kathai-ll 8
5 Suki Kinari (U #2-4) 663
Total (2025) 2,355
1 Mangla (U #9-10) 70
2 Hydro-IV Mohmand (U #1) 200
3 Chapari Charkhel 11
2026 Sub Total 281
<+ Solar DG 750
5 SRlas-Ii KE Solar 150
6 Sub Total 900
Total (2026) 281
1 CJ 25
2 0% Hydro-V  I=ob 10
Total (2029) 35
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Installed
Sr.No. Year Block Name of Project Capacity
MW
1 Arkari Gol 99
2 Asrit Kedam 215
3 Dowarian 40
4 Jagran-IV 22
5 Janawai 12
6 @ Yol ot At 238
i Nagdar 35
8 Rajdhani 132
9 Sharmai 152.12
10 Shounter 48
Total (2030) 993

The final output of PLEXOS simulation, comprising year-wise addition of all committed and
candidate power projects is given below in Table 6-3.
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Table 6-3: PLEXOS Annual Addition of Power Projects 2022-2031

. Installed | Dependable Schedule of
| NamaofProjact Fuel Type | capacity| Capacity | ~9°"°Y Status | commissioning
2021-22
1 |Chianwali Hydro 5 5 PPMU PC-1 Mar-22
Approved
; PC-1
2 |Jabori Hydro 10 10 GoKPK Approved Mar-22
3 |Deg Outfall Hyd 4 4 PPMU bel Jun-22
eg Outfa ydro Approved u
Generation Additions in 2021-22 (MW) 20 20
Cumulative Addition up till 2021-22 (MW) 20 20
2022-23
1 |Net Meter Salar 370 370 AEDB Committed Jul-22
2 |Thar TEL Local Coal 330 300 PPIB LOS (Issued) Jul-22
3 | Trimmu CCGT_RLNG 1,263 1,243 PPIB LOS (Issued) Jul-22
4 |K Hyd 11.8 11.8 GoKPK e Aug-22
arora ydro : ; (o] Approved ug-
Mangla
5 [Mangla (U #5-6) Hydro 70 70 WAPDA Bafurblehment Sep-22
PC-1
6 |Koto Hydro 40.8 40.8 GoKPK Approved Sep-22
7 |Jamshoro Coal (U #1) | Imported Coal | 660 627 GENCO po Dec-22
Approved
8 |Thal Nova Local Coal 330 300 PPIB LOS (Issued) Dec-22
9 |Thar-l (SSRL) Local Coal 1,320 1,214 PPIB LOS (Issued) Dec-22
10|Helios Solar 50 50 AEps | ‘ca=gen Apr-23
Project
Category-ll ¥
11|HNDS Solar 50 50 AEDB Project Apr-23
PC-1
12|Jagran-ll (U #1) Hydro 12 12 AJK-HEB Hrnoyod Apr-23
;o Category-ll i
13|Meridian Solar 50 50 AEDB Project Apr-23
Mangla
14|Mangla (U #3-4) Hydro 70 70 WAPDA | o s iebrant May-23
PC-1
15|Jagran-Il (U #2) Hydro 12 12 AJK-HEB Approved May-23
Generation Additions in 2022-23 (MW) 4,640 4,421
Cumulative Addition up till 2023 (MW) 4,659 4,440
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: Installed | Dependable Schedule of
#| Name of Project Fuel Type Capacity| Capacity Agency Status Commissioning
2023-24
1 |Net Meter Solar 370 370 AEDB Committed Jul-23
B Jagran-ll (U #34) Hydro 24 24 akHes | PS1 | juea
Approved
Yet to be —_—
3 [New_Solar DG Solar 500 500 determined Optimized Jul-23
PC-1
4 |Chamfall Hydro 3.22 3.22 AJK-HEB Approved Aug-23
[ .
5 |Access_Electric Solar 10 10 AEDB | ©atesen Sep-23
PSS s 3 S _ Project
6 |Access_Solar Solar 12 11.52 AEDB | Ci‘feg."w" Sep-23
L o | Project
7 |Manjhand Solar 50 50 GoS P! : Sep-23
i o - Approved | ™
8 |Siachen Solar 100 100 GoS ngegory-ll 1 Sep-23
o E - | | Project |
9 [Kurram Tangi Hydro 18 18 WAPDA Fond Oct-23
id __g' B y Approved | C'_ o
10| Riali-ll Hydro 7.08 7.08 PPIB LOS (Issued) i Dec-23
1. ' Category-Il |
i_Z_cirli__ Solar 100 10(1 B PPDB Project | Dec-23
12|Lawi Hydro 69 69 GoKPK Pt | Apr-24
1] 4 ~ Approved | R
13|Suki Kinari (U #1) Hydro 221 221 PPIB LOS (Issued) I May-24
imm o e | — - Category-| y
E Sa_\fei d N Solar 10 A 10_ 1 j\F?B______ Project ) Jun-24
15| Trans_Atlantic Wind 50 50 Aepg | Category-l Jun-24
i 5 ; = Project
16| Western Wind 50 50 AEpp | Cateorydl Jun-24
- Project
Generation Additions in 2023-24 (MW) 1,594 1,594
Cumulative Addition up till 2024 (MW) 6,253 6,034
2024-25
1 [Net Meter Solar 370 370 AEDB Committed Jul-24
2 |Daral Khwar-II Hydro 10 10 PEDO Optimized Jul-24
. . . PC-1
3 |Gorkin Matiltan Hydro 84 84 GoKPK Jul-24
(1 | ~ Approved
4 |KE_New_Solar Solar 150 150 Yettobe | o mized Jul-24
determined
> ' Yet to be .
5 |KE_New_Wind Wind 50 50 dateiminad Optimized Jul-24
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; Installed | Dependable Schedule of
#| Name of Project Fuel Type Capacity| (Capacity Agency Status Commissioning
Mangla _
6 |Mangla (U #1-2) Hydro 70 70 WAPDA Refurblshment Jul-24
Yet to be =
7 |New_Solar_DG Solar 750 750 determined Optimized Jul-24
- Yet to be G
8 |New_Solar Utility Solar 3,120 3,120 dtavined Optimized Jul-24
. - Yet to be o
9 |New_ Wind Wind 500 500 determined Optimized Jul-24
10| Tarbela Ext5 (U #1) Hydro 510 510 WAPDA PC-1 Jul-24
Approved
11|Suki Kinari (U #2) Hydro 221 221 PPIB LOS (Issued) Jul-24
12|CASA SHads Bl | 1,000 NTDC G2G Aug-24
Interconnection
PC-1
13| Tarbela Ext5 (U #2) Hydro 510 510 WAPDA Approved Aug-24
14|Shahtaj Bagasse 32 32 Aeps | Cotepond Aug-24
Project
15|Tarbela Ext5 (U #3) Hydro 510 510 WAPDA i Sep-24
y = Approved P
16{Suki Kinari (U #3) Hydro 221 221 PPIB LOS (lssued) Sep-24
17|Suki Kinari (U #4) Hydro 221 221 PPIB LOS (Issued) Nov-24
18|Kathai-l| Hydro 8 8 PPIB LOS (Issued) Dec-24
Generation Additions in 2024-25 (MW) 8,337 8,337
Cumulative Addition up till 2025 (MW) 14,590 14,371
2025-26
1 [Net Meter Solar 370 370 AEDB Committed Jul-25
2 |Balkani Hydro 8 8 PEDO Optimized Jul-25
3 |Batdara Hydro 5 5 AJK-HEB | Optimized Jul-25
4 |KE_New_Solar Solar 150 150 vettobe | o imized Jul-25
determined
5 |KE_New_ Wind Wind 50 50 Yetiobe | o imized Jul-25
determined
6 [New_Solar DG Solar 750 750 Yettobe | o imized Jul-25
determined
7 [New_Solar_Utility Solar 1,300 1,300 | Yettobe | o timized Jul-25
determined
. . : Yet to be oo
8 |[New_Wind Wind 500 500 emi—— Optimized Jul-25
9 |Gwadar Loal Coal 300 273 PPIB LOS (Issued) Aug-25
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# Name of Project Fuel Type I(;'l:ptaall:iet: D‘é‘; :’:::?;Ie Agency Status Cosrﬁ':neids::ﬁnt;:lg
10|Mangla (U #9-10) Hydro 70 70 WAPDA Refl’:’:gi"‘sﬁﬁ;ent Sep-25
11|Chapari Charkhel Hydro 10.56 10.56 GoKPK ApF;; f’ol - Sep-25
12|Dasu (U #1) Hydro 360 360 WAPDA Ap?‘é‘i » May-26
13|Mohmand Dam (U #1)|  Hydro 200 200 WAPDA Angle 4 May-26
Generation Additions in 2025-26 (MW) 4,073 4,046
Cumulative Addition up till 2026 (MW) 18,663 18,417
2026-27
1 [Net Meter Solar 370 370 AEDB Committed Jul-26
2 |Dasu (U #2) Hydro 360 360 WAPDA Ap’;%':e » Jul-26
3 |KE_New_Local Coal | Local Coal 990 912 deé;ﬁi::d Optimized Jul-26
4 |KE_New_Solar sse | w0 150 | YellOPe | optimized Jul-26
5 |KE_New_Wind Wind 50 50 [retiobe | optimized Jul-26
6 [New_Solar_Utility Solar 1,094 1,094 d:te;nt"rolirt::d Optimized Jul-26
7 [Mohmand Dam (U #2)]  Hydro 200 200 WAPDA | , ngl La Jul-26
8 |Dasu (U #3) Hydro 360 360 WAPDA Apzin-:e 5 Aug-26
9 [Mohmand Dam (U #3)|  Hydro 200 200 WAPDA Apppzle 3 Sep-26
10|Dasu (U #4) Hydro 360 360 WAPDA Apzf.':e 3 Nov-26
11|Mangla (U #7-8) Hydro 30 30 WAPDA Reﬂ':”rgi"sgh‘;em Nov-26
12|Mohmand Dam (U #4)|  Hydro 200 200 WAPDA Ap[:)g:e r Nov-26
13|Dasu (U #5) Hydro 360 360 WAPDA Appp(;:e 5 Feb-27
14|Keyal Khwar (U #1) Hydro 64 64 WAPDA Ang:e ; Feb-27
15|Dasu (U #6) Hydro 360 360 WAPDA Asz(:J-:e ’ May-27
16|Keyal Khwar (U #2) Hydro 64 64 WAPDA Apzcr;-:ed May-27
Generation Additions in 2026-27 (MW) 5212 5134
Cumulative Addition up till 2027 (MW) | 23,875 | 23,551
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. Installed | Dependable Schedule of
#| Name ofProject | FuelType |0 ool Capacity | Adency Status | ¢ o mmissioning
2027-28
1 [Net Meter Solar 370 370 AEDB Committed Jul-27
s B Yet to be e
2 |KE_New_Solar Solar 150 150 dtswingd Optimized Jul-27
’ = Yet to be e
3 |KE_New_Wind Wind 50 50 datarainad Optimized Jul-27
’ ; Yet to be o
4 |New_Wind Wind 2,894 2,894 - Optimized Jul-27
- PC-1
5 Gabgl Kaleim_ N Hydro ._88 88 | GoKPK Approved Nov-27
| PC-1 .
6 |Madyan _ _“Hydro | 157__; 157 ] GoKliK Approved Nov-27
7 |Balakot Hydro | 300 300 | GoKPK s Dec-27
y | Approved
Generation Additions in 2027-28 (MW) 4,009 4,009
Cumulative Addition up till 2028 (MW) 27,884 27,560
2028-29
1 [Net Meter Solar 370 370 AEDB Committed Jul-28
2 |Bata Kundi Hydro 99 99 GoKPK Optimized Jul-28
3 |Chowkel Khwar Hydro 60 60 PEDO Optimized Jul-28
4 |CJ Hydro 25 25 PPDB Optimized Jul-28
5 |KE_New_Solar Solar 150 150 Yettobe | o timized Jul-28
e determined
6 |KE_New_Wind Wind 50 50 Yettobe | o timized Jul-28
determined
7 |New_Wind Wind 583 583 Yettobe | o otimized Jul-28
determined
8 |Nila Da Katha Hydro 31.3 31.3 PEDO Optimized Jul-28
9 |Taobut Hydro 10 10 AJK-HEB | Optimized Jul-28
10|Taunsa Hydro 135 135 PPDB Optimized Jul-28
11|Azad Pattan (U #1) Hydro 175 175 PPIB LOS (Issued) Dec-28
12|Azad Pattan (U #2) Hydro 175 175 PPIB LOS (Issued) Mar-29
13|Azad Pattan (U #3) Hydro 175 175 PPIB | LOS (Issued) Jun-29
Generation Additions in 2028-29 (MW) 2,039 2,039
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# Name of Project Fuel Type g‘:;g?; D%‘;:';i?tzle Agency Status Cosn?:ids:::nolzg

Cumulative Addition up till 2029 (MW) 29,923 29,599

2029-30

1 |Net Meter Solar 370 370 AEDB Committed Jul-29
2 |Arkari Gol Hydro 99 99 PEDO Optimized Jul-29
3 |Asrit Kedam Hydro 215 215 PEDO Optimized Jul-29
4 |Dowarian Hydro 40 40 AJK-HEB | Optimized Jul-29
5 |Jagran-IV Hydro 22 22 AJK-HEB | Optimized Jul-29
6 |Janawai Hydro 12 12 AJK-HEB | Optimized Jul-29
7 |Kalam Asrit Hydro 238 238 PEDO Optimized Jul-29
8 |KE_New_Solar Solar 150 150 d;f’; r:gi::d Optimized Jul-29
9 |KE_New_Wind Wind 50 50 d\;?;rtn‘:i::d Optimized Jul-29
10|Nagdar Hydro 35 35 AJK-HEB Optimized Jul-29
11|Rajdhani Hydro 132 132 PPIB Optimized Jul-29
12|Sharmai Hydro 152.12 152.12 PEDO Optimized Jul-29
13|Shounter Hydro 48 48 AJK-HEB | Optimized Jul-29
14|Turtonas Uzghor Hydro 82.25 82.25 KE Optimized Jul-29
15|Azad Pattan (U #4) Hydro 175 175 PPIB LOS (Issued) Sep-29
16|Kohala (U #1) Hydro 275 | 275 PPIB LOS (Issued) Jun-30

Generation Additions in 2029-30 (MW) -2._096 2,096

Cumulative Addition up till 2030 (MW) 32,018 31,694

2030-31

1 |Mahl Hydro 640 640 PPIB Optimized Jul-30
2 | Thakot-lll Hydro 1,490 1,490 WAPDA Optimized Jul-30
3 |KE_New_Solar Solar 150 150 d\;tee:rﬁi::d Optimized Jul-30
4 |KE_New_Wind Wind 50 50 d:fér:ﬁig:d Optimized Jul-30
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Cumulative Addition up till 2031 (MW)

# Name of Project Fuel Type Icl:.l:;:t?t: Df:z;';i?tl;le Agency Status Cosrﬁ:'leldsg:gnc::g
S Net Meter Solar 370 370 AEDB Committed Jul-30
6 |Kohala (U #2) Hydro 275 275 PPIB LOS (Issued) Aug-30
7 |Kohala (U #3) Hydro 275 275 PPIB LOS (Issued) Oct-30
8 |Kohala (U #4) Hydro 275 275 PPIB LOS (Issued) Dec-30
9 Kohala (U #5) Hydro 12 12 PPIB LOS (Issued) Feb-31
10|Kohala (U #6) Hydro 12 12 PPIB | LOS (lssued) |  Mar-31
Generation Additions in 2030-31 (MW) 3,549 3,549
35,567 35,243

Note: Solar values are in MWp




Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31

6.5. Annual Capacity Factors

The annual capacity factors information based on the Installed Capacity for the corresponding
year, as shows in the Table 6-4.

I*

Plant Name

Almoiz
Chanar
Chiniot
Fatima
Hamza
JDW-II
JDW-III
Ryk_Mills
Shahtaj
Thal_Layyah

O oo ~N OO ;b WN =

- |
- O

Access_Electric

-
%)

Access_Solar

pry
wa

Appolo
Best
Crest

|| [l
a ;A

Helios
HNDS
Manjhand
Meridian
Net_Meter
New_Solar

N RN RN = = -
N =2 O @© o ~

New_Solar_Feeder
QA_Solar

Safe

Siachen

Zhenfa

Zorlu

Gharo
KE_New_Solar
Oursun

Act

Act_2
Artistic_wind
Artistic_Wind_2
Dawood

Din

FFC

W W W W W R R N N NN
ummgmr\:@ommﬂmmhm

Fuel

Bagasse
Bagasse
Bagasse
Bagasse
Bagasse
Bagasse
Bagasse
Bagasse
Bagasse
Bagasse
PV
PV
PV
PV
PV
PV
PV
PV
PV
PV
PV
PV
PV
PV
PV
PV
PV
KE_PV
KE_PV
KE_PV
Wind
Wind
Wind
Wind
Wind
Wind
Wind

Table 6-4: Annual Capacity Factors (%age)

23 24 25 26 27
%
45.62 45.77 45.62 45.62 45.62
45.62 45.77 45.62 45.62 45.62
45.62 45.77 45.62 45.62 45.62
6.53 | 6.55 | 6.53 | 6.53 | 6.33
45,62 45.77 45.62 45.62 45.62
45,62 45.77 45.62 45.62 45.62
45,62 45.77 45.62 45.62 45.62
45.62 45.77 45.62 45.62 45.62
0.00 0.00 45.62 45.62 45.62
45.62 45.77 45.62 45.62 45.62
0.00 20.08 20.17 20.17 20.17
0.00 20.08 20.17 20.17 20.17
18.96 18.91 18.96 18.96 18.96
18.94 18.89 18.94 18.94 18.94
19.19 19.13 19.19 19.19 19.19
23.51 23.27 23.33 23.33 23.33
23.51 23.27 23.33 23.33 23.33
0.00 23.23 23.33 23.33 23.33
23.51 23.27 23.33 23.33 23.33
17.08 17.03 17.08 17.08 17.08
0.00 0.00 22.08 22.08 22.08
0.00 19.95 20.00 20.00 20.00
19.04 18.99 19.04 19.04 19.04
0.00 20.11 20.17 20.17 20.17
0.00 23.23 23.33 23.33 23.33
21.50 21.44 21.50 21.50 21.50
0.00 20.86 20.17 20.17 20.17
25.25 25.18 25.25 25.25 25.25
0.00 0.00 22.08 22.08 22.08
20.97 20.91 20.97 20.97 20.97
30.99 30.91 30.99 30.99 30.99
37.94 37.09 37.19 37.19 37.19
34.86 34.82 34.86 34.86 34.86
37.94 37.09 37.19 37.19 37.19
30.99 30.91 30.99 30.99 30.99
37.94 37.09 37.19 37.19 37.19
34.86 34.82 34.86 34.86 34.86

28 29 30 A

45.77 45.62 45.62 45.62
45.77 45.62 45.62 45.62
45.77 45.62 45.62 45.62
6.25 6.23 5.95 590
45.77 45.62 45.62 45.62
45.77 45.62 45.62 45.62
45.77 45.62 45.62 45.62
45.77 45.62 45.62 45.62
45.77 45.62 45.62 45.62
45.77 45.62 45.62 45,62
20.11 20.17 20.17 20.17
20.11 20.17 20.17 20.17
18.91 18.96 18.96 18.96
18.89 18.94 18.94 18.94
19.13 19.19 19.19 19.19
23,27/23.33|23,33 23.33
23.2723.33 23.33 23.33
23.27 23.33 23.33 23.33
23.27/23.3323.33 23.33
17.03 17.08 17.08 17.08
22.02 22.08 22.08 22.08
19.95 20.00 20.00 20.00
18.89 19.04 19.04 19.04
20.11 20.17 20.17 20.17
23.27 23.33 23.33 23.33
21.44 21.50 21.50 21.50
20.11 20.17 20.17 20.17
25.18 25.25 25.25 25.25
22,02 22.08 22.08 22.08
20.91 20.87 20.97 20.97
30.91 30.99 30.99 30.99
37.09 37.19 37.19 37.19
34.82 34.86 34.86 34.86
37.09 37.19 37.19 37.19
30.91 30.99 30.99 30.99
37.09 37.19 37.19 37.19
34.82 34.86 34.86 34.86
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#

38
39
40
41
42
43

45
46
47
48
49
50
51
52
53

b5
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
78
76
77
78
79

Plant Name

FWEL-I
FWEL-Il

Gul Ahmed
Gul_Electric
Hawa
Indus_Energy
Jhimpir
Lakeside

Liberty Wind_1
Liberty_Wind_2

Master

Master_Green

Metro_Power
Metro_Wind
NASDA
New_Wind
Sachal

Sapphire_Wind

Tenaga

Three_Gorges_|
Three_Gorges_|l
Three_Gorges_ll|
Trans_Atlantic

Tricom
Tricon_A
Tricon_B
Tricon_C
UEP
Western
Yunus
Zephyr
Zorlu_Wind

KE_New_Wind

CASA
Balkani
Batdara

Daral Khwar-l|

Janawai
Taobut
Arkari Gol
Asrit Kedam
Bata Kundi

Fuel

Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
KE_Wind
Interconnection
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate

23 24

34.86 34.82
34.86 34.82
30.99 30.91
37.94 37.09
34.86 34.82
37.94 37.09
34.86 34.82
38.93 38.07
37.94 37.09
37.94 37.09
30.99 30.91
37.94 37.09
31.99 31.91
37.94 37.09
38.93 38.07
0.00 0.00
30.99 30.91
30.99 30.91
30.99 30.91
31.99 31.91
34.86 34.82
34.86 34.82
0.00 41.28
37.94 37.09
34.86 34.82
34.86 34.82
34.86 34.82
30.99 30.91
0.00 37.09
30.99 30.91
34.86 34.82
31.99 31.91
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

25 26 | 27
%
34.86 34.86 34.86
34.86 34.86 34.86
30.99 30.99 30.99
37.19 37.19 37.19
34.86 34.86 34.86
37.19 37.19 37.19
34.86 34.86 34.86
38.17 38.17 38.17
37.19 37.19 37.19
37.19 37.19 37.19
30.99 30.99 30.99
37.19 37.19 37.19
31.99 31.99 31.99
37.19 37.19 37.19
38,17 38.17 38.17
41.28 41.28 41.28
30.99 30.99 30.99
30.99 30.99 30.99
30.99 30.99 30.99
31.99 31.99 31.99
34.86 34.86 34.86
34.86 34.86 34.86
41.28 41.28 41.28
37.19 37.19 37.19
34.86 34.86 34.86
34.86 34.86 34.86
34.86 34.86 34.86
30.99 30.99 30.99
37.19 37.19 37.19
30.99 30.99 30.99
34.86 34.86 34.86
31.99 31.99 31.99
41.28 41.28 41.28
41.80 41.92 41.92
0.00 51.55 51.55
0.00 49.49 49.49
52.05 52.05 52.05
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00

28 29 30 31

34.82 34.86 34.86 34.86
34.82 34.86 34.86 34.86
30.91 30.99 30.99 30.99
37.09 37.19 37.19 37.19
34.82 34.86 34.86 34.86
37.09 37.19 37.19 37.19
34.82 34.86 34.86 34.86
38.07 38.17 38.17 38.17
37.09 37.19 37.19 37.19
37.09 37.19 37.19 37.19
30.91 30.99 30.99 30.99
37.09 37.19 37.19 37.19
31.91/31.99/31.99 31.99
37.09|37.19/37.19 37.19
38.07 38.17 38.17 38.17
41.17 41.28 41.28 41.28
30.91 30.99 30.99 30.99
30.91/30.99 30.99 30.99
30.91/30.98 30.89 30.99
31.91 31.99 31.99 31.99
34.82 34.86 34.86 34.86
34.82 34.86 34.86 34.86
41.17 41.28 41.28 41.28
37.09/37.19 37.19 37.19
34.82 34.86 34.86 34.86
34.82 34.86 34.86 34.86
34.82 34.86 34.86 34.86
30.91 30.99 30.99 30.99
37.09/37.19/37.19,37.19
30.91 30.99 30.99 30.99
34.82 34.86 34.86 34.86
31.91 31.99 31.99 31.99
41.17 41.28 41.28 41.28
41.80 41.92 41.82 41.92
51.41 51.556 51.55 51.55
49.35 49.49 49.49 49.49
51.91 52.05 52.05 52.05
0.00 0.00 55.69 55.78
0.00 46.69 46.69 46.69
0.00 0.00 42.22 42.22
0.00 0.00 49.72 49.72
0.00 54.76 54.76 54.79

79



Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31

# Plant Name

80 Chowkel Khwar
81 CJ

82 Dowarian

83 Jagran-IV

84 Kalam Asrit
85 Mahl

86 Nagdar

87 Nila Da Katha
88 Rajdhani

89 Sharmai

90 Shounter

91 Taunsa

92 Thakot-lll

93 Turtonas Uzghor
94 Azad Pattan
95 Balakot

96 Dasu

97 Gabral Kalam
98 Gorkin Matiltan
99 Jagran-ll

100 Karot

101 Keyal Khwar
102 Kohala

103 Koto

104 Lawi

105 Madyan

106 Mohmand Dam
107 Suki Kinari

108 Tarbela_Ext_5
109 Chamfall

110 Chapari Charkhel
111 Chianwali

112 Deg Outfall
113 Jabori

114 Karora

115 Kathai-ll

116 Kurram Tangi
117 Riali-ll

118 Allai Khwar
119 Chashma

120 Daral Khwar
121 Dubair Khwar

Fuel

HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate

KE_HPP Candidate

HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Existing
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Existing
HPP Existing
HPP Existing
HPP Existing

23

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

24 25 26 27
%
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00  0.00
0.00  0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 64.47 64.47
0.00 0.00 0.00
42.83 42.83 42.83

50.53 50.39 50.53 50.53 50.53
44.39 44.29 44.39 44.39 44.39

0.00
0.00

0.00 0.00 0.00 52.07
0.00 0.00 0.00 0.00

57.12 57.08 57.24 57.19 57.19

0.00
0.00
0.00
0.00
0.00
0.00
0.00

47.99 48.10 48.05 48.06
0.00 0.00 0.00 0.00
0.00 0.00 42.71 46.36
49.07 49.07 49.07 49.07
0.00 10.05 10.05 10.05
49.12 49.12 49.12 49.12
0.00 0.00 73.62 73.66

61.15 60.98 61.15 61.15 61.15
76.26 76.09 76.29 76.29 76.29
77.21 77.23 77.21 77.21 77.21
67.48 67.57 67.62 67.55 67.55

0.00
0.00
0.00

0.00 60.37 60.37 60.37
17.05|17.05|17.05(17.05
53.15/53.17 |63.16|53.16

44.32 44.20 44.32 44.32 44.32
48.58 48.45 48.58 48.58 48.58
38.58 38.48 38.58 38.58 38.58
53.09 52.95 53.09 53.09 53.09

28 29 30 A

0.00
0.00
1 0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

44.57 44.57 44.57
50.50 50.50 50.50
0.00 48.85 48.85
0.00 49.09 49.09
0.00 44.41 44.41
0.00 0.00 46.53
0.00 48.87 48.87
51.31|51.3151.31
0.00 58.46 58.46
0.00 50.94 50.94
0.00 48.86 48.86
55.02 55.02 55.02
0.00 0.00 56.30
0.00 51.85 51.90
0.00 52.77 54.06 52.77
41.21 41.21 41.21 41.21
64.29 64.47 64.47 64.47
33.77 33.77 33.77 33.77
42.71 42.83 42.83 42.83
50.39 50.53 50.53 50.53
44.29 44.38 44.38 44.39
51.92 52.07 52.07 52.07
0.00 0.00 56.14 56.14
56.96 57.12 57.12 57.19
47.90 47.99 47.99 48.02
47.43 47.43 47.43 47.43
42.60 42.71 42.71 42.71
48.93 49.07 49.07 49.07
10.02 10.05 10.05 10.05
48.99 49.12 49.12 49.12
73.57 73.62 73.62 73.66
60.98 61.15 61.15 61.15
76.09 76.29 76.29 76.29
77.23 77.21 77.21 77.21
67.42 67.48 67.48 67.55
60.21 60.37 60.37 60.37
17.01 17.05 17.05 17.05
53.01 53.15 53.15 53.16
44.20 44.32 44.32 44.32
48.45 48.58 48.58 48.58
38.48 38.58 38.58 38.58
52.95 53.09 53.09 53.09
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# Plant Name

122 Ghazi Brotha
123 Golen Gol

124 Gulpur

125 Jagran-|

126 Jinnah

127 Khan Khwar
128 Malakand-llI
129 Mangla

130 Neelum Jehlum
131 New Bong

132 Patrind

133 Small Hydel
134 Tarbela 1-14
135 Tarbela_Ext_4
136 Warsak

137 Engro 90MW
138 Foundation
139 Guddu-l

140 Guddu-ll

141 Guddu-V (747)
142 Liberty

143 Uch

144 Uch-lI

145 SNPC-

146 SNPC-II

147 AES Lalpir

148 AES Pakgen
149 HUBCO

150 Jamshoro-| U1
151 Jamshoro-ll U4
162 Muzaffargarh-l U1
153 Muzaffargarh-l U2
154 Muzaffargarh-l U3
155 Muzaffargarh-ll U4
156 Saba

157 AGL

158 Atlas

159 Engro 127MW
160 HuB N

161 Kohinoor

162 Liberty Tech
163 Nishat C

Fuel

HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
CCGT_Gas
CCGT_Gas
CCGT_Gas
CCGT_Gas
CCGT_Gas
CCGT Gas
CCGT_Gas
CCGT _Gas

KE_CCGT_Gas
KE_CCGT_Gas

ST_RFO
ST RFO
ST_RFO
ST _RFO
ST_RFO
ST_RFO
ST _RFO
ST_RFO
ST_RFO
ST_RFO
DG_RFO
DG_RFO
DG_RFO
DG_RFO
DG_RFO
DG_RFO
DG_RFO

23 24 25 26 27
%
52.78 52.63 52.78 52.78 52.78
9.15|9.12 | 9.15 | 9.15 | 9.15
28.92 28.84 28.92 28.92 28.92
48.95 48.82 48.95 48.95 48.95
25.74 25.67 25.74 25.74 25.74
40.22 40.11 40.22 40.22 40.22
53.86 53.71 53.86 53.86 53.86
64.94 60.97 58.32 56.00 54.77
61.68 51.54 51.69 51.69 51.69
55.49 55.34 55.49 55.49 55.49
43.76 43.64 43.76 43.76 43.76
45.20 45.08 45.20 45.20 45.20
37.99 37.89 37.99 37.99 37.98
30.12 30.04 30.12 30.12 30.12
50.64 50.50 50.64 50.64 50.64
90.23 74.96 62.46 50.73 70.05
89.97 90.25 90.00 89.97 82.20
36.90 74.63 74.43 74.42 69.00
0.00 0.00 0.00 0.00 0.00
75.56 75.77 75.56 75.56 73.83
74.86 75.02 46.06 50.52 0.00
86.08 86.32 86.08 85.47 77.52
87.77 88.05 87.81 87.35 79.29
91.98 92.25 91.96 91.81 83.75
91.98 92.25 91.96 91.98 84.04
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00  0.00
0.00 0.00 0.00 0.00 0.00
14.38 21.69 0.00 0.00 0.00
36.12 36.12 21.72 0.00 0.00
14.40 21.72 0.00 0.00 0.00
0.01 0.00 0.00 0.00 0.00
36.12 36.12 21.72 0.00 0.00
14.38 21.70 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
36.12 21.72 0.00 0.00 0.00

1 0.00

28 29 30 31

52.63 52.78 52.78 52.78
912 915 915 9.15
28.84 28.92 28.92 28.92
48.82 48.95 48.95 48.95
25.67 25.74 25.74 25.74
4011 40.22 40.22 40.22
53.71 53.86 53.86 53.86
54.20 54.35 54.35 54.35
51.54 51.69 51.69 51.69
55.34 55.49 55.49 55.49
43.64 43.76 43.76 43.76
45.08 45.20 45.20 45.20
37.89 37.99 37.99 37.99
30.04 30.12 30.12 30.12
50.50 50.64 50.64 50.64
35.76 32.36 31.19 27.38
57.94 80.45 82.62 81.85
61.74 71.52 68.65 68.12
0.00 0.00 0.00 0.00
73.02 72.94 70.20 69.68
000 0.00 0.00 0.00
43.54 45.27 53.03 0.00
51.33 51.33 77.18 51.32
35.08 79.67 85.56 55.81
36.91 79.88 85.56 84.71
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.0 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.01 001 0.01
0.00 0.00 0.00 0.00
0.00 0.00 0.0 0.00
0.00 0.00 0.00

0.00 0.00 0.00 0.00
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# Plant Name

164 Nishat P

165 C-1

166 C-2

167 C-3

168 C4

169 K-2

170 K-3

171 Engro Thar
172 Gwadar

173 Lucky

174 Thal Nova
175 Thar TEL
176 Thar-l (SSRL)
177 K.E_NEW_L.Coal
178 China HUBCO
179 Jamshoro Coal
180 Port Qasim
181 Sahiwal Coal
182 FPCL

183 Davis

184 Balloki

185 Bhikki

186 FKPCL

187 Halmore

188 Haveli

189 KAPCO 1
190 KAPCO 2
191 KAPCO 3
192 Nandipur
193 Orient

194 Rousch

195 Saif

196 Saphire

197 Trimmu

198 BQPS2

199 BQPS3

200 KCCPP

201 KTGTPS
202 SGTPS

203 BQPS1-U1
204 BQPS1-U5
205 BQPS1-UB

Fuel

DG_RFO
Nuclear
Nuclear
Nuclear
Nuclear
Nuclear
Nuclear

Local Coal
Local Coal
Local Coal
Local Coal
Local Coal
Local Coal
KE_Local Coal
Imported Coal
Imported Coal
Imported Coal
Imported Coal
KE_Ilmported Coal
DG_RLNG
CCGT_RLNG
CCGT_RLNG
CCGT_RLNG
CCGT _RLNG
CCGT_RLNG
CCGT_RLNG
CCGT_RLNG
CCGT_RLNG
CCGT_RLNG
CCGT_RLNG
CCGT_RLNG
CCGT_RLNG
CCGT_RLNG
CCGT_RLNG
KE_CCGT_RLNG
KE_CCGT_RLNG
KE_CCGT_RLNG
KE_CCGT_RLNG
KE_CCGT_RLNG
KE_ST_RLNG
KE_ST_RLNG
KE_ST_RLNG

23

36.81
80.43
79.61
81.01
81.01
85.06
85.66
82.51

24 | 25 | 28 | 27
%

22.13 0.00 0.00 0.00
80.65 80.43 80.43 80.43
79.83 79.61 79.61 79.61
81.23 81.01 81.01 81.01
81.23 81.01 81.01 81.01
85.30 85.07 85.06 85.06
85.90 85.67 85.66 85.66

82.74 82.51 82.50 82.07

0.00
85.08
49.35
84.98
42.14

0.00
50.00
49.36
50.02
50.10
82.15

0.00
4.19

1.20

0.00
37.73
10.92

0.00 0.00 69.18
85.31 85.08 85.07
85.21 84.98 84.97
85.21 84.98 84.97

0.00 0.00 0.00

84.04 83.89 80.49
50.02 50.02 50.02

77.13 18.09 18.37
0.00 0.00 0.00
202 0.96 1.80
0.78 0.00 0.52
0.00 0.00 0.00
37.73 37.73 22.68
5.77 | 3.29 | 6.01
35.31 35.38 35.25 0.00
11.86 11.83 11.89 0.00
0.00 0.00 0.00 0.00
36.38 36.38 36.38 21.87
37.73 23.25 0.00 0.00
0.24 0.22 0.00 0.00
37.73 37.73 37.73 22.68
37.73 37.73 37.73 22.68
26.05 20.80 12.24 11.65
85.21 83.46 29.63 25.80
89.81 89.80 79.57 82.91
85.10 82.46 22.09 18.23
45.16 40.73 8.23 9.95
48.00 44.44 9.14 10.60
10.16 0.00 0.00 0.00
29.34 30.27 1.66 1.71
16.15 15.84 1.43 1.54

82.41
85.07
84.97
84.96

85.21 84.98 84.98 84.98

83.33

50.00 50.00 50.00 50.00

28.39
50.02

50.10 50.10 50.10 50.10

10.94
0.00
2.01
0.57
0.00
0.30
4.09
0.00
0.00
0.00
0.00
0.30
0.00
0.00
0.13
8.20
15.75
28.60
11.20
6.21
6.68
0.00
0.46
0.30

28 29 30 A

0.00 0.00 0.00 0.00
80.65/80.43 80.43 80.43
79.83 79.61 79.61 79.61
81.23 81.01 81.01 81.01
81.23 81.01 81.01 81.01
85.29/865.05 85.05 85.05
85.89 85.65 85.65 85.65
80.80 80.65 81.58 78.14
80.69 80.74 80.91 78.54
85.31/85.01 85.07 85.07
84.61 83.85 84.38 83.74
84.44 84.08 84.24 83.11
84.61 84.33 84.41 84.47
83.20 82.90 83.19 83.33
50.00 50.00 50.00 50.00
16.46 19.90 23.39 22.31
50.02 50.02 50.02 50.02
50.10 50.10 50.10 50.10
10.14/14.34 14.30 13.87
0.00 0.00 0.00 0.00
0.64 1.28 1.23 1.14
0.29 0.43 0.57 0.54
0.00 0.00 0.00 0.00
0.00 0.30 0.30 0.30
1.59 | 1.87 1.91 2.26
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.283 0.26
0.00 0.30 0.30 0.30
0.00 0.00 0.00 0.00
0.00 0.00 0.30 0.30
0.00 0.28 0.30 0.30
3.37 545 6.81 6.96
8.92 13.30 13.97 14.11
19.19 21.26 24.10 22.99
7.83  9.78 12.79 11.87
2.90 | 3.92 | 512 | 5.99
3.16  4.17 544 7.26
0.00 0.00 0.00 0.00
0.75 1.00 1.05 1.39
0.01 063 0.75 0.96
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| 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31
# Plant Name Fuel : = . I

206 BQPS1-U2 KE_GTRLNG 2274 0.00 0.00 0.00 0.00 0.0 0.00 0.0 0.00

Note: (All numbers highlighted in yellow color, in this table, represent retirementof the corresponding project)
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6.6. Year-wise Discounted and Un-Discounted Cost

The year wise cost breakup is shown in Table 6-5 and 6-6.

Table 6-5: Year wise Discounted Cost (Million US$)

mo | RN | e g | S
2023 1,797 7,513 9,310 9,310
2024 1,898 6,570 8,468 17,779
2025 2,070 4,780 6,851 24,629
2026 2,077 3,994 6,070 30,699
2027 2,114 2,974 5,088 35,787
2028 2,191 2,456 4,647 40,434
2029 2,088 2,320 4,408 44,842
2030 2,021 2,173 4,194 49,036
2031 2,017 1,935 3,952 52,988
Table 6-6: Year wise Un-Discounted Cost (Million US$)
e | QAN |Gwermon | rogmicost | Oflecive unctor
2023 1,797 7.513 9,310 9,310
2024 2,088 7,227 9,315 18,625
2025 2,505 5,784 8,289 26,915
2026 2,764 5,315 8,079 34,994
2027 3,095 4,354 7,449 42,443
2028 3,529 3,955 7,484 49,927
2029 3,699 4,110 7,809 57,736
2030 3,939 4,234 8,173 65,909
20_:;11 4?35:; N —:4‘,149 8,471 74,380
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6.7. Salient Features of the IGCEP

In order to balance a projected peak load of 41,338 MW by the year 2030-31, the PLEXOS
model proposes 68,667 MW of installed generation capacity; salient features of the study are
as follows:

a. Significant Induction of VRESs (clean and indigenous)

b. Substantial utilization of hydro-based power

c. Induction of indigenous coal-based power

d. Balancing the overall basket price with increased share of hydro power and REs

e. Optimal indigenization: less reliance on imported fuel i.e., Imported Coal, RFO, RLNG
etc.

f. Substantial reduction in carbon emissions owing to induction of REs and hydro
g. All optimized generation projects are indigenous without any imported fuel

Meanwhile, a capacity of 8,021 MW is meant to be retired by the year 2030-31. In order to
provide a quick understanding of the generation mix of the IGCEP 2022-31, the report includes
the Table 6-7 which highlights addition and retirement of different types of generation
capacities. Moreover, fuel-wise capacity in megawatts, energy in GWh and their monthly share
in the total generated energy, over the period of this plan, which are further illustrated by the
Chart 6-4 through 6-6, Chart 6-7 through 6-9 and Chart 6-10 through 6-11 respectively.
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Table 6-7: Year wise Installed Generation Capacity Addition (MW)

| g

| sun-22. 1320 10,752 10,08?5 3,620 4020 | 2802 | 3491 5159 . : 41,261

| 2023 | 1,980| 95 | 95 | - | 660 | 520 | 747 536 | - | 1937 43,198
2024 | - 342 420 : - : - 1,262 | - - 1,174 | 44,372
2025 | - | 2865 - : - 2972 - 2 1,000 | 8,337 52,708
2026 | 300 | 653 | -1,300 . | - lassel - 5 3 2773 55482
2027 | 990 | 2,558 - s - | 1664 | 225 | -1,282 : 3695 59,177
2008 | - | 845 | - . - 13464 - 131 x 3,878 {63,055
2025 - 866 - - - 1,153 - =727 - 1,312 | G4,366
2030 | - | 1526 -172 . ” 570 @ - 136 . 1788 | 66,154
2031 | - | 2,979 -450 - 4 570 | -586 | 3 2513 68,667
Total | 4,580 22,701 8,710 | 3,620 4,680 |20,086 1,933 | 1,347 1,000 | 68,667

6.8. Comparison of Scenarios

In adaition to the base case, six scenarios have been developed 1o Taciilate (he decision

makers to reach an informed decision. Scenario-l and Scenario-ll comprize of Law Demand
Forecast (Average GOP GR 3.40%) and High Demand Forecast (Avcrage GDP GR 5.42%)
respectively, as compared to base case demand (Average GDP GR 4.30%), whereas,
Scenario-lll, Scenario-1V, Scenario-V and Scenario-VI have base case demand along with
Diamer Bhasha HPP in 2029, Chashma Nuclear (C-5) in 2029, 1,320 MW local coal-based
power projects in 2027 & 2030 each year and VRE unconstrained, respectively.

The results show that base case has optimized capacity addition of 8,564 MW, of solar PV
(includes utility scale and feeder based/DG), 4,827 MW wind, 3,588 MW hydro and 990 MW
local coal, throughout the study horizon. In Scenario-l (Low Demand), the optimization
decreases candidate solar PV, wind and hydro by 2,664 MW,, 724 MW, 298 MW respectively
as compared to the base case by the year 2030-31. In Scenario-Il (High Demand), apart from
base case additions, the optimization increases candidate solar PV, wind, hydro, local coal
and imported coal by 578 MW;, 2400 MW, 340 MW, 990 MW and 660 MW respectively.

For Scenario-lll (Diamer Bhasha HPP in 2029), 4,171 MW more hydro is inducted in the
system, whereas, the optimization decreases candidate solar and wind by 320 MW, and 603
MW respectively as compared to the base case by the year2030-31. In Scenario-IV (Chashma
Nuclear C-5 for Energy Security), the optimization decreases candidate solar PV and hydro
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by 194 MW, and 298 MW respectively due to induction of 1,200 MW NPP, whereas it also
increases the wind capacity by 468 MW, as compared to the base case by the year 2030-31.
In Scenario-V (1,320 MW Local coal inclusion in 2027 & 2030), the optimization decreases
candidate solar PV, wind and hydro by 2,394 MW, 931 MW of 298 MW respectively as
compared to the base case by the year 2030-31. Finally in Scenario-VI (Unconstrained VRE),
the optimization decreases solar PV by 811 MW, whereas it increases the wind capacity by
1,091 MW, as compared to the base case.

A comparison of CODs for all the candidate projects (HPPs and thermal) optimized by the tool
for the base case along with scenarios mentioned above is given in Annexure B-6.

The installed capacities for base case and all the scenarios for the year 2030-31 are
summarized in Table 6-8.

Table 6-8: Scenario-wise Installed Capacity (MW) by 2030-31

Di Chashma 1’::_20 N;IW
. lamer | nNuclear oLa Un-
Category Base Low High Ehagia (C-5) for i constrained
Demand | Demand | HPP in inclusion
Energy |. VRE
2029 Security in 2027 &
2030
Imported Coal 4,680 4,680 5,340 4,680 4,680 4,680 4,680
Local Coal 4,590 4,590 5,580 4,590 4,590 7,230 4,590
RLNG 8,710 8,710 8,710 8,710 8,710 8,710 8,710
Gas 1,933 1,933 1,933 1,933 1,933 1,933 1,933
Nuclear 3,620 3,620 3,620 3,620 4,820 3,620 3,620
Bagasse 394 394 394 394 394 394 394
Solar PV 12,926 10,262 13,504 12,606 12,732 10,532 12,115
HPP 22,701 22,403 23,041 26,871 22,403 22,403 22,701
Cross Border 1,000 1,000 1,000 1,000 1,000 1,000 1,000
Wind 6,767 5,693 8,817 5,814 6,885 5,836 7,508
RFO 1,347 1,347 1,347 1,347 1,347 1,347 1,347
Total (MW) 68,667 64,631 73,285 71,565 69,493 67,684 68,597
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2023
Imported Coal,

RFO, 3,633, 8% - 4,680 ,11%
Wind, 1,840 ,4% /

Cross Border, -
, 0%

Local Coal,
3,300, 8%

HPP, 10,847 ,
25%

RLNG, 11,052 ,
26%

 _d

o

Solar, 1,120 , 3%

Baggase, 362, —
1% Nucleaé';/ 3,620, \Gas, 2,744, 6%
a

Chart 6-4: IGCEP Generation Mix 2023 (43,198 MW)

2027

RFO, 2’210 ] 4% |I'I"|p°|'t9d Coal,
4,680 , 8%
Wind, 3,090, 5% '

Cross Border,
1,000 , 2%
HPP, 16,765, N

Local Coal,
4,590 , 8%

RLNG, 9,332,

28% 16%

' Gas, 2,519, 4%

Nuclear, 3,620 ,

Solar, 10,846 , Baggase, 394, e
18% 1%

Chart 6-5: IGCEP Generation Mix 2027 (59,046 MW)
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2031

: Imported Coal,
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6.9. Strategy for Feedback

There is no room bigger than the room for improvemnent. The IGCER has been prepared after
taking inputs from all the relevant agencies; the PSP Team is more than wiling to discuss and
incorporate furlther suggestions from the staikeholders to shape it inio a meaningful output. As
per PC-4 of the prevailing Grid Code, NEPRA will review and approve s IGCER. All kind of
stuggastions, comiments and concerns are maost welcome at
coimments.igcep@iitde.com.pk; +92-42-99200665. For wider dissemination and seeking
gengrous feedback, the ICCEP 2022-31 would be published on ine NTDC website.
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The Way Forward

I 7. The Way Forward

A few suggestions are offered in this section to further enhance the contents and quality of the
future editions of the IGCEP as well as the planning process on the whole.

2.1

a.

Proposed Actions for the Future Generation Plans

More options for Demand Side Management (DSM) other than energy efficiency targets,
provided by NEECA for the IGCEP 2022-31, shall be explored for next iterations of the
IGCEP by coordinating and working closely with all relevant entities in the country.

Power generation policies should be regularly reviewed and updated to align the policy
instruments with the latest trends in generation technologies and other factors that can
influence both the demand and supply side of the electricity business.

Access to relevant and quality data must be facilitated. A central data repository may be
formed to facilitate planners and policy makers, having specific data privileges and to
ensure access to quality data, for data modeling and decision making. In a similar vein,
project execution entities should enhance and accelerate their response, with respect to
provision of project data to NTDC, for updating of the IGCEP, in a precise and timely
manner.

Keeping in view the latest technological changes and latest advancements in the power
supply and delivery business, customized trainings should be provided, especially for
the power system planners, system operators, and DISCO staff.

7.2 Making Way for the High Share of Renewables in the Grid

In order to ensure indigenization of energy mix with higher share of clean energy, future plans
are required to be aligned with international best practices pertaining to renewable energy.

7.2.1 Hybridization of Variable Renewable Energy Projects

a.

Though not envisaged in the prevailing schemes, wind power projects can provide grid
support such as frequency regulation, voltage regulation, and reserve power provided
hybridization is opted with solar PV as well as battery energy storage. Grid impact and
economic implication studies for individual wind power project will need to be carried out
by the stakeholders.

The combination of wind and solar PV has the advantage that the two sources will
complementeach other since the peak operating times for each system occur at different
times of the day and year. The power generation of such a hybrid system including
battery storage, is more continuous i.e., fluctuates less in terms of time and frequency if
these are developed and operated jointly. Enabling environment including regulatory and
commercial arrangements as well as technical studies should be undertaken for this
purpose to maximize the value of indigenous energy resources. The relevant project
execution agencies should provide data hybrid RE technologies.
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c. All the stakeholders including the sponsors should join hands on setting up and
sustaining an energy forecasting system with consensus on some suitable business
model for the above purpose. This will significantly help in combatting the existing
challenges with respect to dispatch of renewable energy.

7.2.2 Operational Challenges and Solutions for VRE Integration

System operational performance and grid flexibility studies are required to be carried out for
VRE intermittency management to ensure its optimal region wise penetration by considering
ramping up/down capability by synchronous generators in the system and FACTS / BESS
applications. The quantum and/or timelines of wind and solar may vary in future as a result of
these studies.

In order to utilize huge renewable resource potential of Pakistan in a sustainable manner, the
VRE projects supported by appropriate energy storage should be able to provide the following
grid support:

a. Base load operation for certain number of hours.

b. Support in frequency control & regulation and maintaining the reactive power balance.

c. Reserve power even when the renewable resource is not available.
Further, those technologies should be promoted which can be manufactured locally with the
ultimate goal of achieving manufacturing of complete WTG, solar PV and associated
equipment. All stakeholders should try to maximize local value addition.

7.3 Focusing on Indigenization through Harnessing the Potential of Local Coal

Thar coal reserves are estimated by the Geological Survey of Pakistan to be approximately
175 billion tons — making it one of the largest lignite coal reserves in the world. Thar coalfield,
Block Il area has exploitable lignite coal reserves of 1.57 billion tons. The total mining capacity
of the project is expected to be 20.6 MT/annum. (Source: Engro report).

The power system planners should be communicated, by the project execution agencies, of
the study-based analysis of block-wise potential of Thar coal that can be exploited for
generation of electric power so it can be adequately modelled in the generation capacity
expansion software for the next iterations. Similarly, the precision and authenticity of data and
information pertaining to hydrology of upcoming hydro power projects needs to be validated
by the concerned project execution agencies in the most meticulous manner.

7.4 Tapping Nuclear Potential

Sustainability of generation is a key factor in power system planning. Nuclear generation is a
sustainable energy resource and is also important to mitigate the climate change issues. The
nuclear power project is of base load nature, have higher capital cost but lower operational
cost with much longer life as compared to other baseload project. Nuclear generation is a
very reliable source of energy all around the year especially during low / lean hydro months in
Pakistan. Moreover, the addition of nuclear power Project can diversify energy mix of the
country in years to come. The location of the potential nuclear power project at Chashma is
near northern/mid-country load centers, thus requiring relatively lower transmission
evacuation infrastructure as compared to the remotely located baseload power projects.
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Therefore, there is a need to compare the viability of the nuclear power project with other
indigenous baseload power projects by considering their respective generation and
transmission evacuation costs.

7.5 Thinking, Synergizing and Enhancing the Vision Beyond the Borders

It is a well-known fact that there is a severe lack of research culture in the country. It is high
time that concrete initiatives are taken to inculcate a thinking culture in the power sector of
Pakistan. Role of academia, which is currently restricted to at best a couple of initiatives, may
be further encouraged and enhanced by launching certain projects especially envisioned for
this purpose. Academia along with the established think-tanks may add much needed value
to the power sector interventions in all three segments. For this purpose, securing maximum
benefits from the regional and international experience is critical. Power sector professionals
need to know the success as well as failure stories of rest of the world in order to customize
the best strategies for power sector of Pakistan. Perhaps our professionals and decision
makers need to understand that borders are not the hurdles but opportunities for exponential
growth.













Annexure-A.

I Annexure A.Load ForecastData

A-1. Projected GDP Growth Rate by Sector - Normal Scenario
FY GDP Growth Rate (%)
Total Commercial Industrial Agriculture

2022 5.97 7.18 8.39 3.75

2023 4.41 5.88 6.53 2.58

2024 4.46 4.23 6.36 2.76

2025 4.36 4.29 5.06 3.26

2026 4.06 4.42 5.56 2.46

2027 3.86 3.97 4.86 2.66

2028 4.16 3.82 5.36 2.86

2029 3.96 4.07 5.26 276

2030 3.76 3.80 4.56 276

2031 4.06 3.72 4.86 2.86

A-2. Projected GDP Growth Rate by Sector - Low Scenario
FY GDP Growth Rate (%)
Total Commercial Industrial Agriculture

2022 5.97 7.18 8.39 375
2023 3.41 5.88 5.53 1.58
2024 3.46 3.23 5.36 1.76
2025 3.36 3.29 4.06 2.26
2026 3.06 3.42 4.56 1.46
2027 2.86 2.97 3.86 1.66
2028 3.16 2.82 4.36 1.86
2029 2.96 3.07 4.26 1.76
2030 2.76 2.80 3.56 1.76
2031 3.06 272 3.86 1.86
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A-3.

Projected GDP Growth Rate by Sector - High Scenario
. GDP Growth Rate (%)
Total Commercial Industrial Agriculture

2022 5.97 7.18 8.39 3.75
2023 5.66 5.63 7.77 3.83
2024 5.70 5.60 7.60 4.00
2025 5.60 5.60 6.30 4.50
2026 5.30 5.30 6.80 3.70
2027 5.10 5.10 6.10 3.90
2028 5.40 5.30 6.60 4.10
2029 5.20 5.10 6.50 4.00
2030 5.00 5.10 5.80 4.00
2031 5.30 5.30 6.10 4.10

A-4. Historical GDP at constant cost factor 2015-16, Consumer Price Index

GDP s
EE=| cn
FY Total Commercial | Industrial | Agriculture 7= &
€8 © | (GR)
(Rs. Million) Oa
1970 3,477,476 1,517,378 477,776 1,729,191 1.68 -
1871 3,520,384 1,556,098 508,239 1,676,108 1.80 7.40%
1972 3,602,006 1,611,306 500,689 1,734,279 2.01 11.40%
1973 3,846,978 1,766,671 552,502 1,763,158 2.30 14.60%
1974 4,133,676 1,939,625 598,978 1,836,870 2.90 26.30%
1975 4,294,016 2,134,321 610,694 1,797,951 3.56 22.60%
1976 4,433,709 2,165,345 640,637 1,878,401 3.77 5.90%
1977 4,559,744 2,230,936 659,513 1,925,846 4.1 9.00%
1978 4,912,256 2,465,328 722,262 1,980,167 4.40 7.20%
1979 5,183,791 2,615,929 777,330 2,041,501 4.81 9.30%
1980 5,563,617 2,770,440 861,038 2,176,410 5.356 11.20%
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GDP = X
: g § T | CPI

FY Total Commercial | Industrial | Agriculture il

< 8 €| (GR)

(Rs. Million) oa

1981 5,919,785 2,952,677 941,818 2,256,034 6.15 15.00%
1982 6,367,416 3,185,884 1,042,956 2,362,607 6.63 7.80%
1983 6,799,664 3,480,310 1,094,458 2,466,669 7.10 7.00%
1984 7,069,819 3,755,140 1,171,753 2,347,665 7.57 6.70%
1985 7,685,466 4,052,662 1,263,542 2,604,130 8.16 7.80%
1986 8,174,492 4,286,484 1,365,891 2,759,042 8.44 3.50%
1987 8,649,496 4,537,778 1,483,977 2,848,812 8.92 5.60%
1988 9,206,192 4,844,842 1,629,723 2,926,623 8.57 7.40%
1989 9,648,855 5,029,418 1,705,522 3,127,690 10.35 8.10%
1990 10,091,613 5,254,644 1,815,185 3,222,480 11.29 8.10%
1991 10,653,444 5,528,425 1,939,678 3,382,383 12.72 12.60%
1992 11,476,327 5,902,079 2,089,644 3,703,754 13.91 9.40%
1993 11,735,975 6,175,579 2,204,839 3,507,972 15.18 9.10%
1994 12,268,880 6,435,085 2,304,984 3,691,351 16.99 11.90%
1995 12,775,892 6,743,837 2,320,908 3,833,790 19.05 12.10%
1996 13,618,986 7,080,474 2,430,537 4,394,954 21.01 10.30%
1997 13,850,875 7,336,143 2,422,634 4,400,387 23.63 12.50%
1998 14,334,813 7,456,814 2,570,784 4,599,181 25.16 6.50%
1999 14,934,552 7,829,010 2,697,295 4,688,803 26.09 3.70%
2000 15,517,929 8,154,084 2,731,596 4,974,532 27.42 5.10%
2001 15,823,202 8,406,031 2,844,471 4,866,220 28.11 2.50%
2002 16,315,604 8,806,394 2,921,215 4,871,251 29.16 3.70%
2003 17,086,643 9,265,776 3,044,976 5,073,273 29.72 1.90%
2004 18,365,293 9,806,968 3,540,180 5,196,531 32.23 8.50%
2005 20,010,403 10,639,778 3,969,088 5,633,564 35.05 8.70%
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GDP 5 X
i : ; E2s | cri

FY Total Commercial | Industrial | Agriculture AR

c82 | (GR)

(Rs. Million) ©a

2006 21,174,660 11,329,945 4,132,022 5,882,009 37.73 7.60%
2007 22,347,017 11,962,655 4,451,424 6,083,380 40.37 7.00%
2008 23,461,708 12,553,428 4,828,575 6,193,327 35.056 -13.20%
2009 23,546,340 12,720,576 4,577,158 6,409,945 37.73 7.60%
2010 24,153,955 13,128,428 4,733,888 6,424,659 40.37 7.00%
2011 25,029,238 13,645,735 4,947 262 6,550,711 71.85 78.00%
2012 25,989,532 14,245,756 5,073,292 6,787,987 79.76 11.00%
2013 26,946,755 14,977,029 5,111,364 6,969,568 85.63 7.40%
2014 28,039,002 15,644,927 5,342,921 7,143,565 93.01 8.60%
2015 29,176,784 16,327,237 5,619,686 7,295,725 97.22 4.50%
2016 30,508,205 17,261,613 5,939,636 7,306,957 100.00 2.90%
2017 31,914,207 18,232,012 6,213,295 7,468,900 104.81 4.80%
2018 33,859,620 19,317,324 6,783,864 7,758,432 109.72 4.70%
2019 34,916,041 20,284,070 6,800,675 7,831,296 117.18 6.80%
2020 34,586,665 20,038,838 6,409,966 8,137,860 129.76 10.70%
2021 36,572,644 21,241,331 6,910,607 8,420,705 140.56 8.30%
2022 38,755,090 22,555,934 7,407,709 8,791,447 156.08 11.04%
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A-5. Category-wise Nominal Tariff

Nominal Tariff (Excluding K Electric) (Rs/kWh)
Year Dom Com Ind Agr | Year | Dom | Com Ind Agr
1973 0.20 0.27 0.14 0.10 1998 1.85 B.5% 4.1 1.87
1974 0.20 0.32 0.18 0.11 1999 2.35 7.18 4.48 2,33
1975 0.21 0.36 0.21 0.12 2000 2.33 7.04 4.16 2.31
1976 0.23 0.46 0.28 0.16 2001 2.59 7.04 4.16 2.58
1977 0.25 0.53 0.34 0.16 2002 3.18 7.08 4.19 2.93
1978 0.24 0.60 0.37 0.14 2003 3.34 7.03 4.42 3.33
1979 0.29 0.72 0.46 0.21 2004 4.34 6.85 4.46 3.51
1980 0.35 0.95 0.57 0.28 2005 3.40 6.60 4.25 3.49
1981 0.40 1.00 0.63 0.32 2006 3.68 8.07 5.09 3.57
1982 0.42 1.08 0.68 0.36 2007 3.76 8.21 5.17 3.64
1983 0.43 1.18 0.76 0.38 2008 4.36 10.10 6.56 3.55
1984 0.44 1.21 0.76 0.43 2009 5.40 11.54 7.48 5.02
1985 0.44 1.23 0.78 0.38 2010 6.54 13.24 8.94 6.15
1986 0.49 1.43 0.92 0.43 2011 7.31 14.90 9.60 7.99
1987 0.48 1.40 0.89 0.37 2012 8.41 16.64 10.90 9.35
1988 0.52 1.1 141 0.40 2013 8.83 17.87 12.18 11.38
1989 0.62 2.13 1.33 0.46 2014 9.48 21.27 15.83 12.02
1990 0.66 2.46 1.50 0.56 2015 10.22 22.24 15.39 14.00
1991 0.76 2,76 1.66 0.57 2016 10.48 20.17 13.75 12.66
1992 0.81 3.16 1.89 0.63 2017 10.65 20.22 14.12 10.64
1993 0.84 3.31 1.99 0.66 2018 11.14 21.04 14.92 11.256
1994 0.96 3.86 2.29 0.74 2019 12.86 26.12 18.23 11.29
1995 1.10 4.27 2.68 0.94 2020 13.62 29.77 23.18 10.60
1996 1.36 5.37 3.36 1.31 | 2021 | 1429 | 31.10 | 2248 | 13.65
1997 1.56 5.66 375 1.63 2022 18.52 36.99 28.23 16.84
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A-6. Category-wise Real Tariff

Real Tariff (Excluding K Electric) (Rs/kWh)

Year Dom Com Ind Agr | Year | Dom | Com Ind Agr
1973 8.58 11.56 6.23 433 | 1998 7.36 26.03 | 16.33 | 7.43
1974 6.85 10.96 6.07 369 | 1999 9.00 2753 | 17.19 | 8.95
1975 5.88 10.16 5.97 3.37 | 2000 8.51 2566 | 1518 | 843
1976 6.11 12.33 7.47 412 | 2001 9.21 25.03 | 1479 | 9.17
1977 6.09 13.01 8.17 3.83 | 2002 | 1092 | 2429 | 14.36 | 10.04
1978 5.50 13.55 8.50 326 | 2003 | 11.24 | 23.65 | 14.87 | 11.20
1979 5.93 14.90 9.61 437 | 2004 | 1346 | 21.25 | 13.84 | 10.89
1980 6.46 17.69 10.68 532 | 2005 | 9.70 18.83 | 1213 | 9.96
1981 6.43 16.26 10.26 523 | 2006 | 9.75 21.39 | 1349 | 9.46
1982 6.28 16.25 10.20 5.41 2007 9.31 20.34 | 1281 | 9.02
1983 6.10 16.62 10.65 5.41 2008 | 1243 | 28.83 | 1872 | 10.14
1984 5.79 16.02 10.10 563 | 2009 | 14.32 | 30.58 | 19.83 | 13.32
1985 5.38 15.03 9.62 470 | 2010 | 16.21 | 3279 | 2214 | 15.23
1986 5.86 16.92 10.89 512 | 2011 | 10.18 | 20.74 | 13.36 | 11.11
1987 533 15.66 10.00 413 | 2012 | 1055 | 20.87 | 1366 | 11.72
1988 5.46 17.89 11.61 417 | 2013 | 10.31 20.87 | 14.22 | 13.29
1989 6.01 20.62 12.85 442 | 2014 | 10.19 | 22.87 | 17.02 | 12.92
1990 5.85 21.78 13.31 4.83 | 2015 | 10.51 22.88 | 15.83 | 14.40
1991 5.98 21.73 13.02 444 | 2016 | 1048 | 20.17 | 13.75 | 12.66
1992 5.79 22.68 1357 | 454 | 2017 | 10.16 | 19.29 | 13.47 | 10.16
1993 5.54 21.81 1310 | 4.36 | 2018 | 10.15 | 19.18 | 13.60 | 10.25
1994 5.65 22.69 13.48 434 | 2019 | 10.97 | 2229 | 1556 | 9.63
1995 5.79 22.43 14.08 491 | 2020 | 10.50 | 22.94 | 17.86 | 8.17
1996 6.48 25.56 16.00 6.22 | 2021 | 10.17 | 2213 | 1599 | 9.71
1997 6.59 23.93 15.85 | 6.90 | 2022 | 11.87 | 23.70 | 18.09 | 10.79
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A-7. Category-wise Electricity Consumption (Excluding K Electric)-GWh

Year Dom Com Ind Agr S:{:ﬁ,: Bulk | Others | Total
1970 367 125 1,646 956 20 487 0 3,600
1971 382 152 1,689 1,080 24 638 0 3,966
1972 392 142 2,109 997 75 422 0 4,137
1973 462 165 2,236 1,184 22 530 0 4,599
1974 523 179 2,267 1,142 20 569 42 4,742
1975 566 184 2,245 1,531 20 604 63 5,212
1976 678 222 2,262 1,386 26 697 45 5,315
1977 780 246 2,357 1,400 29 597 43 5,452
1978 1,004 305 2,596 1,718 42 784 42 6,490
1979 1,240 336 2,770 1,666 70 856 43 6,981
1980 1,564 389 3,154 2,057 50 900 46 8,160
1981 1,858 445 3,482 2,125 58 1,056 44 9,068
1982 2,408 574 3,960 2,357 74 873 42 10,288
1983 2,866 634 4,427 2,546 78 992 44 11,587
1984 3,470 739 4,708 2,663 75 1,069 38 12,762
1985 3,887 796 5,061 2,783 77 1,115 37 13,756
1986 4,513 875 5,894 2,880 90 1,215 36 15,504
1987 5,357 991 6,436 3,452 110 1,361 38 17,745
1988 6,290 1,054 7,236 4,394 117 1,571 40 20,702
1989 6,939 1,068 7,578 4,356 127 1,795 35 21,982
1990 7.647 1,106 8,360 5,004 148 1,646 38 24,121
1991 8,617 1,152 9,115 5,596 178 1,700 33 26,585
1992 9,691 1,192 | 10,213 | 5823 229 1,799 29 29,267
1993 11,220 | 1,303 | 10,913 | 5595 195 1,925 27 31,272
1994 11,963 | 1,318 | 10,532 | 5,743 216 1,964 27 32,131
1995 13,448 | 1490 | 10604 | 6,220 252 2,112 22 35,032
1996 14,792 | 1,648 | 10,335 | 6,657 301 2,377 20 36,925
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Year Dom Com Ind Agr SLtlr geﬁ:' Bulk | Others | Total

1997 15,594 1,757 10,115 7,018 308 2,485 19 38,529
1998 16,367 1,768 10,238 6,888 307 2,694 16 39,422
1999 16,927 1,825 9,945 5,575 159 2,646 15 38,900
2000 18,942 2,003 10,773 4,512 150 2,676 15 40,910
2001 20,019 2,120 11,744 4,896 146 2,634 14 43,384
2002 20,549 2,285 12,637 5,582 149 2,662 12 45,204

2003 20,855 2,516 13,462 5,986 166 2,626 10 47,421

2004 22,668 2,884 14,476 6,624 192 2,796 9 51,492

2005 24,049 3,192 15,568 6,921 227 2,892 12 55,278
2006 27,008 3,768 16,596 7,873 279 3,031 13 62,405
2007 28,944 4,289 17,603 8,097 316 3,252 13 67,419
2008 28,711 4,358 17,299 8,380 340 3,319 11 66,489
2009 27.755 4,203 16,035 8,695 347 3,188 10 65,248
2010 29,479 4,465 16,372 9,585 371 3,357 10 68,847
2011 30,972 4,683 17,700 8,847 374 3,607 10 71,642
2012 30,365 4,563 18,403 8,414 360 3,509 43 71,341

2013 30,329 4,435 18,636 7,548 351 3,659 60 70,481

2014 33,325 4,795 20,550 8,130 351 3,872 32 76,496
2015 34,567 4853 21,086 7,866 330 3,909 33 78,071

2016 37,123 5,417 21,150 8,364 295 4,239 34 81,682
2017 41,412 6,114 20,067 9,063 298 4,566 31 86,628
2018 46,114 6,753 23,274 9,978 319 5,014 450 97,030
2019 45,590 6,629 24,285 9,676 291 5,082 2,335 98,844
2020 47,643 6,260 21,489 9,642 273 4,887 2,597 98,197
2021 49,814 6,688 24,663 10,116 314 4,973 2,802 99,370
2022 | 52407 | 7,387 | 28115 | 5382 | 10,922 347 3,306 | 107,866
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A-8. Category-wise Number of Consumers (Excluding K Electric)
Year Dom Com ind | Agr | Street | Bulk& Total
Light Others

1971 930,350 | 238,147 | 64,494 | 50,212 587 434 1,284,224
1972 998,922 | 258,328 | 67,056 | 52,343 663 477 1,377,789
1973 1,070,192 | 275,273 | 72,158 | 58,472 684 530 1,477,309
1974 1,137,676 | 300,219 | 78,277 | 63,730 718 534 1,581,154
1975 1,232,621 | 322,252 | 80,730 | 69,687 740 560 1,706,590
1976 1,347,122 | 347,167 | 85,250 | 76,508 801 524 1,857,372
1977 1,498,747 | 376,284 | 91,365 | 81,813 926 722 2,049,857
1978 1,670,213 | 422,901 | 95,036 | 90,341 1,018 832 2,280,341
1979 1,866,550 | 462,950 | 100,946 [ 95,666 | 1,315 787 2,528,214
1980 2,049,728 | 471,757 | 101,228 | 98,268 | 1,477 821 2,723,279
1981 2,479,453 | 571,800 |111,484 | 104,108 | 2,090 1,010 3,269,945
1982 2,732,903 | 624,900 |[115,890| 111,278 | 2,161 1,118 3,588,250
1983 2,989,397 | 674,600 [119,417 | 114,390 | 2,390 1,225 3,901,419
1984 3,261,362 | 724,462 |[123,508 | 118,265 | 2,511 1,428 4,231,536
1985 3,500,171 | 770,465 |128,441| 120,905 | 2,447 1,541 4,523,970
1986 3,779,838 | 834,127 | 133,573 | 124,918 | 2,647 1,684 4,876,787
1987 4,106,424 | 898,118 | 139,537 | 130,034 2,801 1,772 5,278,686
1988 4,525,987 | 964,377 |147,439 | 136,860 | 3,017 1,943 5,779,623
1989 5,077,686 | 1,039,033 | 153,042 | 143,869 | 3,462 2,075 6,419,167
1990 5,467,690 | 1,088,932 | 158,800 | 149,554 | 3,453 2,250 6,870,679
1991 5,805,382 | 1,134,754 | 162,624 | 152,169 | 3,531 2,261 7,260,721
1992 6,219,656 | 1,185,723 | 169,436 | 155,305 | 3,759 2,362 7,736,241
1693 6,622,977 |1,221,223 [ 172,145 | 153,088 | 3,829 2,488 8,175,750
1994 6,995,561 | 1,257,887 | 174,577 | 157,710 | 3,730 2,577 8,592,042
1985 7,376,032 | 1,342,946 .1'.: ¥ _ .1;52,:“:}:.;.. 3,954 | 9,067,276
1996 7,783,832 575 | 181,002 | 165,114 | 3,990 2728 | 9,481,731
1997 8,154,894 | i 10 ‘ 184,301 | 167,245 | 4 _ 3,612
9 55 | 73 : K ‘ 4,645 ]' 7,072
3. | : 94,560 | 174,456 | 4,892 ‘ 3045 | 11,584,657
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Year Dom Com Ind | Agr | Street | Bulk& Total
Light Others

2001 | 10,045,035 | 1,737,199 | 195,511 | 180,411 | 4,993 3,195 12,166,344
2002 | 10,482,804 | 1,803,132 | 199,839 | 184,032 | 4,854 3,361 12,678,022
2003 | 11,043,530 | 1,867,226 | 206,336 | 191,961 | 5,441 3,739 13,318,233
2004 | 11,737,078 | 1,935,462 | 210,296 | 198,829 | 5,800 3,873 14,091,338
2005 | 12,490,189 | 1,983,216 | 212,233 | 200,756 | 6,171 3,677 14,896,242
2006 | 13,389,762 | 2,068,312 | 222,283 | 220,501 | 6,550 3,753 15,911,161
2007 | 14,354,365 | 2,151,971 | 233,162 | 236,255 | 6,990 3,811 16,986,554
2008 | 15,226,711 | 2,229,403 | 242,401 | 245,640 | 7,337 3,874 17,955,366
2009 | 15,859,373 | 2,291,628 | 253,089 | 258,368 | 7,680 3,976 18,674,114
2010 | 16,673,015 | 2,362,312 | 263,507 | 271,268 | 8,034 4,088 19,582,224
2011 [ 17,322,140 | 2,421,221 | 273,067 | 280,603 | 8,386 4,066 20,309,483
2012 | 17,978,395 | 2,482,702 | 286,401 | 286,287 | 8,698 4,128 21,046,611
2013 | 18,713,537 | 2,550,808 | 296,849 | 301,115 | 9,107 4,184 21,875,600
2014 | 19,323,307 | 2,635,086 | 305,294 | 310,578 | 9,369 4,236 22,587,870
2015 | 20,148,495 | 2,723,708 | 315,116 | 318,081 | 9,554 4,293 23,519,247
2016 | 21,040,707 | 2,814,234 | 325,816 | 321,055 | 9,857 5,030 24,516,699
2017 | 21,991,479 | 2,905,517 | 336,045 | 323,524 | 10,124 5,114 25,571,803
2018 | 23,173,856 | 3,028,054 | 339,853 | 315,021 | 10,426 149,335 27,016,545
2019 | 24,465,300 | 3,144,247 | 342,949 | 326,656 | 10,567 183,350 28,473,069
2020 | 25,803,759 | 3,245,508 | 348,087 | 344,690 | 10,932 204,393 29,957,369
2021 | 27,227,283 | 3,359,777 | 357,366 | 359,124 | 11,284 210,353 31,529,604
2022 | 28,743,039 | 3,475,468 | 367,736 | 369,356 | 11,807 222,390 33,189,796
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I Annexure B. Generation Planning Data

B-1(i). NTDC Existing Installed Capacity (As of June 2022)
Sr Installgd Dependz.lble
No.. Name of Power Project Fuel Capacity Capacity
(MW)
Public Sector
WAPDA Hydro
1 | Allai Khwar Hydro 121 121
2 | Chashma Hydro 184 184
3 | Dubair Khwar Hydro 130 130
4 | Ghazi Brotha Hydro 1,450 1,450
5 | Golen Gol Hydro 108 108
6 | Jinnah Hydro 96 96
7 | Khan Khwar Hydro 72 72
8 | Mangla Hydro 1,140 1,140
9 | Neelum Jehlum Hydro 969 969
11 | Tarbela 1-14 Hydro 3,478 3478
12 | Tarbela_Ext 04 Hydro 1,410 1,410
13 | Warsak Hydro 243 243
Small Hydel
14 | GomalZam Hydro 17 17
15 | Rasul Hydro 22 22
16 | Dargai Hydro 20 20
17 | Nandipur Hydro 14 14
18 | Shadiwal Hydro 14 14
19 | Chichoki Hydro 13 13
20 | Kurram Garhi Hydro 4 4
21 | Renala Hydro 1 1
22 | Chitral Hydro 1 1
23 | Jabban Hydro 22 22
24 | Ranolia Hydro 18 18
Total Small Hydel 146 146
Sub Total: WAPDA Hydro 9,547 9,547
GENCOs
25 | Jamshoro - | U1 RFO 250 200
26 | Jamshoro - Il U4 RFO 200 170
27 | Jamshoro - Il U2 RFO - -
28 | Jamshoro -1l U3 RFO - -
Sub Total: GENCOs —| 450 370
29 | Guddu-1U (11-13) Gas 415 391
30 | Guddu -1l U (5-10) Gas 620 537
31 | Guddu 747 Gas 747 721
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Sr Installt-ald Dependa-lble
No. | Name of Power Project Fuel Capacity Capacity
(Mw)
Sub Total: GENCOs -1l 1,782 1,649
32 | Muzaffargarh -1 U1 RFO 210 190
33 | Muzaffargarh -1 U2 RFO 210 183
34 | Muzaffargarh-1 U3 RFO 210 184
35 | Muzaffargarh -1l U4 RFO 320 272
36 | Muzaffargarh -1l U5 RFO - -
37 | Muzaffargarh -1l U6 RFO - .
38 | GTPS Block 4 U (5-9) RLNG 0 0
39 | Nandipur RLNG 525 491
Sub Total: GENCOs -1l 1,475 1,320
Total GENCOs (Public Sector) 3,707 3,339
Nuclear
40 | CHASHNUPP-I Nuclear 325 300
41 | CHASHNUPP-II Nuclear 325 300
42 | CHASHNUPP-III Nuclear 340 315
43 | CHASHNUPP-IV Nuclear 340 315
44 | K-2 Nuclear 1,145 1,059
45 | K-3 Nuclear 1,145 1,059
Sub Total: Nuclear 3,620 3,348
Private Sector
Hydel IPPs
46 | Jagran- | Hydro 30 30
47 | Malakand - Ill Hydro 81 81
48 | New Bong Hydro 84 84
49 | Daral Khwar Hydro 37 37
50 | GulPur Hydro 103 103
51 | Patrind Hydro 150 150
52 | Karot Hydro 720 720
Sub Total: IPPs Hydro 1,205 1,205
Thermal IPPs
53 | AES Pakgen RFO 365 335
54 | AGL RFO 163 153
55 | Altern Gas 0 0
56 | Atlas RFO 219 209
57 | Balloki RLNG 1,223 1,147
58 | Bhikki RLNG 1,180 1,108
59 | China HUBCO Imp. Coal 1,320 1,249
60 | Davis RLNG 14 10
61 | Engro Gas 217 217
62 | Engro Thar Local Coal 660 545
63 | FKPCL RLNG 172 147
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Sr Installgd Dependa_lble
No'. Name of Power Project Fuel Capacity Capacity
(MW)
64 | Foundation Gas 184 161
65 | Halmore RLNG 225 191
66 | Haveli RLNG 1,230 1,158
67 | HCPC Gas 0 0
68 | HUBN RFO 225 208
69 | HUBCO RFO 1,292 1,108
70 | KAPCO 1 RLNG 400 344
71 | KAPCO 2 RLNG 900 743
72 | KAPCO 3 RLNG 300 258
73 | Kohinoor RFO 131 117
74 | Lalpir RFO 362 338
75 | Liberty Gas 225 208
76 | Liberty Tech RFO 202 192
77 | Nishat C RFO 209 191
78 | Nishat P RFO 202 191
79 | Orient RLNG 225 197
80 | Port Qasim Imp. Coal 1,320 1,243
81 | Rousch RLNG 450 389
82 | Saba RFO 136 112
83 | Sahiwal Coal Imp. Coal 1,320 1,244
84 | Saif RLNG 225 197
85 | Sapphire RLNG 225 196
86 | Uch Gas 586 535
87 | Uch-ll Gas 393 370
88 | Lucky Coal Local Coal 660 606
89 | Punjab Thermal RLNG 0 0
Sub Total (IPPs Fossil Fuels) 17,161 15,616
Bagasse Based Power Projects
90 | Almoiz Bagasse 36 36
91 | Chanar Bagasse 22 22
92 | Chiniot Bagasse 63 63
93 | Fatima Energy (FEL) Bagasse 120 120
94 | Hamza Bagasse 15 15
95 | JDW-II Bagasse 26 26
96 | JDW-III Bagasse 27 27
97 | Ryk_Mills Bagasse 30 30
98 | Thal_Layyah Bagasse 25 25
Sub Total Bagasse 364 364
Wind Power Projects
99 [ Act/Tapal Wind Wind 30 30
100 | Artistic_Wind Wind 50 50
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Installed Dependable
:;'_ Name of Power Project Fuel Capacity Capacity
(MW)
101 | Artistic_Wind-2 Wind 50 50
102 | Dawood Wind 50 50
103 | Din Wind Energy Wind 50 50
104 | FFC Wind 50 50
105 | FWEL- Wind 50 50
106 | FWEL-II Wind 50 50
107 | Gul Ahmed Wind 50 50
108 | Gul Ahmed-II Wind 50 50
109 | Hawa Wind 50 50
110 | Indus Wind 50 50
111 | Jhimpir Wind 50 50
112 | Lakeside Wind Wind 50 50
113 | Liberty Wind-I Wind 50 50
114 | Master Wind 50 50
115 | Master Green Wind 50 50
116 | Metro_Wind Wind 50 50
117 | Metro_Wind-Il Wind 60 60
118 | NASDA Green Wind Wind 50 50
119 | Sachal Wind 50 50
120 | Sapphire_Wind Wind 50 50
121 | Tapal Wind-2 Wind 50 50
122 | Tenaga Wind 50 50
123 | Three_Gorges_| Wind 50 50
124 | Three_Gorges_lI Wind 50 50
125 | Three_Gorges_|l! Wind 50 50
126 | Tricom Wind 50 50
127 | Tricon_A Wind 50 50
128 | Tricon B Wind 50 50
129 | Tricon_C Wind 50 50
130 | UEP Wind 99 99
131 | Yunus Wind 50 50
132 | Zephyr Wind 50 50
133 | Zorlu_Wind Wind 56 56
134 | Liberty Wind-II Wind 50 50
Sub Total (Wind) 1,845 1,845
Solar Power Projects
135 | Appolo Solar Solar PV 100 100
136 | Best Solar PV 100 100
137 | Crest Solar PV 100 100
138 | QA_Solar Solar PV 100 100
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Installed Dependable
::)‘ Name of Power Project Fuel Capacity Capacity
(MW)
139 | Zhenfa Solar PV 100 100
Sub Total Solar Power Project 500 500
Total Public Sector 16,874 16,234
Total Private Sector 21,075 19,531
Total Installed Capacity (MW) 37,949 35,765
B-1 (ii). K-Electric Existing Installed Capacity (As of June 2022)
Installed Dependable
Sr. | Name of Power : :
No. |Project Fuel Capacity Capacity
Mw
1 BQPS1-U1 RLNG 210 167
2 BQPS1-U2 RLNG 210 169
3 BQPS1-U5 RLNG 210 175
4 BQPS1-U6 RLNG 210 167
5 BQPS2 RLNG 573 480
6 KCCPP RLNG 248 211
7 BQPS3 RLNG 918 900
8 KTGTPS RLNG 107 89
9 SGTPS RLNG 107 89
10 SNPC-I Gas 52 50
1 SNPC-II Gas 52 50
12 FPCL Imp. Coal 60 52
13 Tapal RFO 126 120
14 GAEL RFO 136 123
15 Oursun Solar PV 50 50
16 Gharo Solar PV 50 50
Total Installed Capacity (MW) 3,319 2,941
B-2. CostData of Existing, Committed and Candidate Thermal Projects
. Variable -
Fixed O&M 0&M Fuel Cost | Heat Rate Unit Cost
Project Name Fuel
($/kW/Year) | ($/MWh) | ($/GJ) | (GJ/IMWh) | ($/MWh) | Rs/kWh
Existing Power Projects
K-3 Uranium 52.20 0.00 0.47 10.00 4.70 0.84
K-2 Uranium 52.28 0.00 0.47 10.00 4.77 0.85
C-3 Uranium 99.91 0.00 0.49 10.91 5.35 0.95
C-1 Uranium 135.48 0.00 0.50 10.91 5.47 0.97
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Fixed O&M ng;;le Fuel Cost | Heat Rate Unit Cost
# |[Project Name Fuel

($/KW/Year) | ($/MWh) | ($/GJ) | (GJ/IMWh) | ($/MWh) | Rs/kWh
5 |C-2 Uranium 124.60 0.00 0.58 10.91 6.33 113
6 |C4 Uranium 99.08 0.00 0.61 10.91 6.65 1.18
7 |Lucky Local Coal|  25.39 2.94 0.95 9.23 11.71 | 2.08
8 fggé&?:;’w Gas 13.10 2.50 1.22 765 | 11.80 | 210
9 'ézbg{,‘vyh)(ae"’w Gas 60.23 3.00 1.74 707 | 1538 | 274
10 |Engro Thar Local Coal| 26.6+312.36 | 6.21 1.47 9.66 2037 | 362
11 |Guddu 747 CC Gas 18.44 3.72 4.56 7.32 3712 | 6.61
12 |Guddu-l U (11-13) Gas 25.12 0.39 4.56 9.00 4148 | 7.38
13 |Foundation Gas 23.01 4.03 5.06 7.68 4284 | 762
14 |Uch-lI Gas 26.00 2.33 5.33 8.19 46.02 | 8.19
15 |Guddu-Il U (5-10) Gas 25.12 0.39 4.56 10.00 | 46.04 | 819
16 f;;éﬁ&‘;"e Gas 13.10 2.50 5.86 7.65 47.34 | 842
17 |Engro 90MW Gas 16.67 3.56 5.06 9.73 52.82 | 9.40
18 ‘éabg{,‘vyh)mbo"e Gas 60.23 3.00 8.70 707 | 6456 | 11.49
19 [Port Qasim 'mgggfd 28.07 1.24 14.15 9.01 128.71 | 22.90
20 |Haveli RLNG 12.34 1.33 20.87 6.53 | 137.58 | 24.48
21 |Balloki RLNG 12.64 1.48 20.87 6.58 | 138.80 | 24.70
22 |Bhikki RLNG 18.44 3.72 20.87 6.59 | 141.28 | 25.14
23 [Sahiwal Coal 'mgg:fd 24.87 1.22 17.50 8.51 150.09 | 26.71
24 |China HUBCO 'mgg:fd 26.64 3.02 17.39 8.95 158.73 | 28.25
25 |Orient RLNG 26.59 2.49 23.11 725 | 170.10 | 30.27
26 |Halmore RLNG 19.84 4.25 23.11 725 | 171.69 | 30.55
27 |Saphire RLNG 19.57 4.19 23.11 725 | 171.80 | 30.57
28 |Saif RLNG 20.32 4.23 23.11 725 | 171.86 | 30.58
29 |Nandipur RLNG 18.51 4.20 23.11 735 | 173.99 | 30.96
30 |KAPCO 1 RLNG 19.22 2.48 20.87 838 | 177.38 | 31.56
31 |AGL RFO 26.96 9.84 20.38 866 | 186.38 | 33.17
32 |Rousch RLNG 19.22 2.62 20.87 8.84 | 187.06 | 33.29
33 |Liberty Tech RFO 23.86 10.60 21.30 850 | 191.62 | 34.10
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Fixed 08M | VaM3PIe | £/ o) Cost | Heat Rate|  Unit Cost
# |Project Name Fuel 054
($/kW/Year) | ($/MWh) ($/GJ) (GJ/IMWh) | ($/MWh) | Rs/kWh
34 |KAPCO 2 RLNG 19.22 2.89 20.87 9.19 194.74 34.65
35 |Kohinoor RFO 19.22 5.57 21.52 8.97 198.59 35.34
36 |HuB N RFO 23.78 8.47 24.58 7.95 203.86 36.28
37 |[KAPCO 3 RLNG 19.22 5.58 20.87 9.51 203.99 36.30
38 |Engro 127TMW HSD 16.67 3.56 28.97 7.06 208.03 37.02
39 |FKPCL RLNG 19.22 7.04 12.63 15.99 208.89 37.17
40 [Jamshoro-l U1 RFO 17.58 0.52 17.70 11.79 209.20 | 37.23
41 |ATLAS RFO 22.66 9.72 23.65 8.49 210.55 37.47
42 |Saba RFO 19.22 1.60 21.56 9.81 213.11 37.92
43 |Lalpir RFO 19.22 1.60 21.67 10.10 220.38 39.22
44 |HUBCO RFO 16.43 1.62 21.12 10.37 220.71 39.28
45 |Jamshoro-ll U4 RFO 17.55 0.52 17.70 12.62 223.76 39.82
46 |Nishat P RFO 23.49 9.72 22.34 9.71 226.59 40.32
47 |Nishat C RFO 23.45 9.70 21.39 10.17 227.14 40.42
48 |AES Pakgen RFO 19.22 1.60 21.63 10.43 227.16 40.42
49 |Altern Gas 86.77 6.48 22.56 9.79 227.34 40.45
50 |Davis RLNG 21.02 5.38 22.56 9.90 228.72 40.70
51 |Muzaffargarh-Il U4 RFO 27.54 0.91 21.02 11,72 247.19 43.99
52 |Muzaffargarh-l U3 RFO 27.54 0.91 21.02 11.74 247.56 44.05
53 |Muzaffargarh-l1 U1 RFO 27.54 0.91 21.02 11.99 252.98 45.02
54 |Muzaffargarh-l U2 RFO 27.54 0.91 21.02 12.16 256.40 45.63
Committed Power Projects
55 |Thar-l (SSRL) Local Coal| 25.4+71.81 6.20 1.47 9.23 19.72 3.51
56 |Thal Nova Local Coal| 27.16+71.81 6.20 1.47 9.73 20.45 3.64
57 |Thar TEL Local Coal| 27.16+71.81 6.20 1.47 9.73 20.45 3.64
58 |Gwadar Local Coal 3377 1.15 2.80 9.66 28.21 5.02
59 |Jamshoro Coal U1 'mgggfd 5.06 2.85 6.17 8.71 56.59 | 10.07
60 |Trimmu RLNG 13.29 3.14 20.87 5.89 125.96 22.42
Candidate Power Projects
61 |New_Nuclear Uranium 73.89 0.00 0.47 9.57 4.50 0.80
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. Fixed O&M Vagi&a“t;le Fuel Cost | Heat Rate Unit Cost

# |Project Name Fuel

($/KW/Year) | (S/MWh) | ($/GJ) | (GJ/MWh) | (§/MWh) | Rs/kWh
62 |C5 Uranium 73.89 0.00 0.47 9.57 4.50 0.80
63 |NEW_L.Coal Il Local Coal | 25.17+71.81| 5.93 0.88 9.23 14.07 | 250
64 |NEW_L.Coal 660 |Local Coal| 26.6+71.81 | 6.21 0.88 9.23 1435 | 255
65 [NEW_L.Coal 330 |Local Coal| 26.6 +71.81| 6.21 0.88 9.73 1479 | 263
66 |Jamshoro Coal U2 | 'MROMed 5.06 2.85 6.17 9.11 59.05 | 10.51
67 |New_CCGT RLNG 13.29 3.14 20.87 580 | 125.96 | 22.42
68 |NEW_Imp.Coal '”"gg:led 26.64 3.02 17.39 923 | 16357 | 29.11
69 |[NEW OCGT RLNG 13.29 3.14 20.87 946 | 200.62 | 35.70
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B-3. Indexed Capital Cost Calculations of Candidate Hydro Power Projects

Capacity Capital Cost with IDC (Million US§} | Rav, Mar. 22 Capital Cost with 1DC (Million US§) Build Cost
# | Name of Project MW ;
(Mw) Local Foreign Total |  Local Foreign Total SIKW

1 | Taobut 10 11.2 3 142 | w2 | 324 13.53 1,353

2 | Thakot- 1490 1279.6 962.9 22425 01, | q074.88 i ' 2094.69 1,406
3 | Dowarian 40 42 18 60 | sese I 16.45 ‘ 58.03 1,451
4 | Nagdar 35 36.75 15.75 525 7 | 17.02 | 50.76 1,451
5 | Batdara 5 5.25 2.25 7.5 462 | 248 | 7.25 1,451
6 | Janawai 12 13.44 5 1844 | ez __ 540 | 7.75 1,479
7 | Shounter 48 53.76 23.04 76.8 2450 | 7428 1,547
8 | AsritKkedam 215 260.132 111.44 a71572 | 20707 | weTe | %ss7v 1,645

Kalam Asrit 238 269.93 129.8 399.73 ; 27152 | 131.68 ; 463,40 1,895

10 | Jagran-v 22 27.41 11.75 3916 | 2518 1279 | erer | 1722

1 (C 25 28.5 19 47.5 2457 21.68

12 | Mahl 640 767.5 502.5 1270 ; E7D.0 5547 . ¥125.07 ;

13 | Taunsa 135 143 104 247

14 | Bata Kundi 99 108.42 79.787 188.207 S8 72 Q5.7 17745 i 1,792

15 | Ashkot 300 204.67 329.8 634.47 i 204,73 i 338.0¢ £39.61 f 1,799

16 | Turtonas Uzghor 82.25 10.692 122.958 133.65 12,38 131.21

17 | Patan 2400 2235 2335 4570 |  1765.07 2765.01

18 | Chowkel Khwar 60 70 50 120 ‘ 61.76 51.83
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B Gaasity Capital Cost with IDC (Million US$) Rev. Mar. 22 Capital Cost with IDC (Million US$) | Build Cost
(MW) Local Foreign Total Local Foreign Total $IkW
19 | Balkani 7.75 12 3 15 12.14 3.05 15.19 1,960
20 | Arkari Gol 99 137.25 77.3 214.55 105.56 89.43 195.00 1,970
21 | Rajdhani 132 0 173 173 0.00 264.64 264.64 2,005
22 | Nila Da Katha 31.3 0 58.4 58.4 0.00 64.22 64.22 2,052
23 | Artistic-I 55.032 81.5185 31.9815 113.5 81.54 32.49 114.04 2,072
24 | Naran 188 269.4 161.9 431.3 234.17 192.44 426.62 2,269
25 | Lower Spat Gah 496 247 829 1076 233.65 898.12 1131.77 2,282
26 | Chakoti Hatian 500 0 983.12 983.13 0.00 1163.88 1163.88 2,328
27 | Kari Mashkur 495 761.04 403.53 1164.57 719.91 437.17 1157.09 2,338
28 | Shigo Kas 102 257.88 48.89 306.77 185.35 55.00 240.44 2,357
29 | Shamai 152.12 232.279 137.298 369.577 215.38 146.65 362.02 2,380
30 | Daral Khwar-li 9.5 13.6 10.06 23.66 12.06 10.90 22.96 2,417
31 | Gabral Utror 79 147.0 52.6 199.7 135.03 56.88 191.91 2,429
32 | Chiniot_HPP 80 188.5 25.75 214.25 167.32 27.90 195.22 2,440
33 | Harigehl-Majeedgala 40.32 70.301 37.858 108.159 54.96 44.23 99.19 2,460
34 | Kalkot Barikot 47 91.94 28.3 120.24 87.83 28.75 116.59 2,481
35 | Mujigram 64.26 142.477 35.619 178.096 120.68 42.50 163.18 2,539
36 | Bankhwar 35 67.17 25.91 93.08 61.70 28.00 89.70 2,563
37 | Tangar 25.91 35.28 34.209 69.489 27.13 39.58 66.71 2,575
38 | Mahandri 10.04 19.69 10.29 0 15.14 11.91 27.05 2,694
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. Capacity Capital Cost with IDC (Million US$) Rev. Mar. 22 Capital Cost with IDC (Million US$) | Build Cost
il i (MW) Local Foreign Total Local Foreign Total $/kW
39 | Gumat Nar 49.5 130.82 30.2 161.02 102.28 35.28 137.56 2,779
40 | Trappi 32 77.4 19.3 96.7 68.61 20.94 89.56 2,799
41 | Kaigah-lll 214 27.72 33.62 61.34 22.59 37.14 59.73 2,831
42 | Jhing-ll 6.05 10 8.07 18.07 7.86 9.41 17.27 2,855
43 | Patrak Sheringhal 22 46.75 20.48 67.23 44.66 20.81 65.47 2,976
44 | Kaigah-ll 39.6 39.21 80.71 119.92 29.61 90.94 120.55 3,044
45 | Shalfalam 60 0 170.18 170.18 0.00 184.37 184.37 3,073
46 | Ghorband 20.6 48.4 21.0 69.4 40.97 25.01 65.98 3,203
47 | Athmugam 450 0 1315 1315 0.00 1449.56 1449.56 3,221
48 | Luat 49 47.33 107.525 154.855 36.16 124.40 160.56 3,277
49 | Kaigah 545 0 1564.8 1564.8 0.00 1866.11 1866.11 3,424
50 | Artistic-l 62.606 187.47 49.37 236.84 172.19 53.35 225.54 3,603
51 | Istaro-Booni 72 1580 110 260 129.43 130.73 260.16 3,613
52 | Nandihar 12.3 31.54 15.547 47.087 26.71 18.54 45.25 3,679
53 [ Jagran-lll 35 64.64 60.98 125.62 55.49 74.82 130.31 3,723
54 | Gahret 3T 1351.03 486.59 1837.62 1041.03 568.50 1609.53 4,269
55 | Ghail 1.1 2.6 2.06 4.66 2.23 2.53 4.75 4,322
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B-4. Screening Curve for Candidate Thermal Projects

B -4.1. Screening Curve For Candidate Thermal Projects ($/kW/YT)
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B - 4.2 Screening Curve for candidate Projects (¢/kWh)
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B-5. Annualized Cost of Candidate Hydro Power Projects

e ] S T g [ ) o B | ek || Branieies

i Power Project Executing
Agenzy (MW) (Year) | (S/KWIYr) | (($/kW)) | (GWh) (Years) (%) c/kWh $IKWIYr
1| Thakot-ll WAPDA 1490 2030 20.01 1,406 7407 50 57% 3.25 161.80
2 | Janawai AJK-HEB 12 2029 10.10 1,479 60 30 57% 3.34 166.99
3 | Bata Kundi GoKPK 99 2028 5.73 1,792 511 49 59% 3.62 186.67
4 | Taobut AJK-HEB 10 2029 10.10 1,353 41 30 47% 3.72 153.62
5 | Batdara AJK-HEB B 2025 10.10 1,451 22 30 50% 3.78 163.99
6 | Nagdar AJK 35 2029 10.10 1,451 152 30 50% 3.78 163.99
7 | Dowarian AJK 40 2029 10.10 1,451 174 30 50% 3.78 163.99
8 |AsritKedam PEDO 215 2029 9.88 1,645 945 80 50% 3.97 174.50
9 | Taunsa PPDB 135 2028 13.92 1,775 651 50 55% 4.00 192.96
10 | Shounter AJK 48 2029 10.10 1,547 208 30 50% 4.01 174.25
1 |cy PPDB 25 2028 14.05 1,722 111 50 51% 4.24 187.73
12 | Jagran-v AJK 22 2029 10.10 1,722 96 30 50% 4.42 192.72
13 ;z;‘g:c:‘éa’a AJK 40.32 2028 1.05 2,460 227 50 64% 4.43 249.17
14 | Patan WAPA 2400 2031 43.29 1,888 12520 50 60% 4.48 233.66
15 | Kalam Asrit PEDO 238 2029 9.84 1,695 944 50 45% 4.56 180.79
16 | Mahl PPIB 640 2030 16.89 1,758 2694 50 48% 4.61 194.19
17 | Ashkot PPIB 300 2030 15.64 1,799 1263 50 48% 4.68 197.13
18 | Rajdhani PPIB 132 2029 39.17 2,005 677 50 59% 4.71 241.38
19 | Balkani PEDO 7.75 2026 26.02 1,960 35 50 52% 4.95 223.65
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pigs | S [ e | gy | wmts [ o |comumi] B | dient oneo
# Power Project Executing

Agency (MW) (Year) | (S/KWIYT) | (($/kW)) (GWh) (Years) (%) c/kWh $IKWIYT
20 | Nila DaKatha PEDO 31.3 2028 11.39 2,052 142 30 52% 5.06 229.02
21 | Chakoti Hatian PPIB 500 2031 13.64 2,328 2430 50 55% 5.11 248.42
22 | Turtonas Uzghor PPIB 82.25 2029 54.52 1,819 381 50 53% 5.14 237.95
23 | Jhing-I AJK-PPC 6.05 2028 0.48 2,855 34 50 64% 5.16 288.44
24 | Chowkel Khwar PEDO 60 2028 10.83 1,890 241 30 46% 5.26 211.29
25 | Ghorband GoKPK 20.6 2028 24.19 3,203 134 50 74% 5.35 347.25
26 | Shigo Kas PEDO 102 2029 41.21 2,357 525 80 59% 5.38 277.05
27 | Kari Mashkur GoKPK 495 2029 15.95 2,338 2204 50 51% 5.65 251.72
28 | Daral Khwar-li PEDO 95 2024 18.03 2,417 44 50 53% 5.68 261.79
29 | Mujigram GoKPK 64.26 2031 12.99 2,539 304 50 54% 5.69 269.10
30 | Artistic-I PEDO 55.032 2028 13.01 2,072 212 60 44% 5.74 220.91
31 | Trappi PEDO 32 2028 1.30 2,799 165 30 59% 5.78 298.17
32 | Arkari Gol PEDO 99 2029 23.81 1,970 379 50 44% 5.81 222.46
33 | Nandihar GoKPK 12.3 2026 27.93 3,679 83 50 77% 5.93 398.96
34 | Sharmai PEDO 152.12 2029 31.65 2,380 690 100 52% 5.95 269.65
35 | Naran GoKPK 188 2029 5.71 2,269 704 50 43% 6.26 234.58
36 | Kaigah-ll PEDO 21.1 2029 0.16 2,831 101 30 55% 6.26 300.47
37 | Gumat Nar AJK 49.5 2029 1.56 2,779 220 50 51% 6.34 281.85
38 | Lower Spat Gah PEDO 496 2030 2.08 2,282 1898 30 44% 6.38 244.13
39 | Kalkot Barikot GoKPK 47 2029 8.68 2,481 186 50 45% 6.55 258.86
40 | Kaigah-l PEDO 39.6 2029 0.47 3,044 190 30 55% 6.73 323.41
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| e |t | | e | s (o] g | e sk

# Power Project Executing
Adney (MW) (Year) ($IKWIYT) | ((S/kW)) (GWh) (Years) (%) c/kWh $/KWIYr
41 | Gabral Utror PEDO 79 2028 20.58 2,429 311 40 45% 6.84 269.00
42 | Tangar PEDO 25.91 2028 33.56 2,575 116 30 51% 6.84 306.70
43 | Mahandri PEDO 10.04 2028 33.66 2,694 44 50 50% 6.97 305.39
44 | Chiniot_HPP WAPDA 80 2028 4.51 2,440 275 50 39% 7.30 250.63
45 | Shalfalam PEDO 60 2029 7.96 3,073 269 30 51% 7.4 333.92
46 | Luat AJK 49 2029 1.48 3,277 213 50 50% 7.65 331.98
47 | Artistic-l PEDO 62.606 2028 27.97 3,603 307 60 56% 7.95 389.41
48 | Patrak Sheringhal GoKPK 22 2029 8.78 2,976 85 50 44% 7.95 308.93
49 | Athmugam PPIB 450 2029 28.10 3,221 1982 50 50% 8.02 353.00
50 | Bankhwar PEDO 35 2028 22.51 2,563 124 40 40% 8.05 284.57
51 | Jagran-ll AJK 35 2029 1.28 3,723 162 30 53% 8.54 396.22
52 | Ghail AJK-PPC 1.1 2027 0.05 4,322 5 50 53% 9.46 435.97
53 | Gahret GoKPK 377 2031 15.71 4,269 1768 50 54% 9.52 446.31
54 | Istaro-Booni GoKPK 72 2031 12.17 3,613 279 50 44% 9.73 376.61
55 | Kaigah PPIB 545 2031 37.14 3,424 374 50 8% 55.74 382.49
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B-6. Candidate Hydro projects COD optimized by PLEXOS for different scenarios

Scenarios

Base . ) ) Loca:l _

#| O ame | Category Caperiy t?:%?_g;:c‘;g . Deerc::nd D:r:'lgahnd Bh:az;gg N Cz-gzzan 200;; 2 Unm;thlrzamd
2030

Year Year Year Year Year Year Year
1 | Daral Khwar-Il Hydro 9.5 Jun-24 2025 2025 2025 2025 2025 2025 2025
2 | Batdara Hydro 5 May-25 2026 2026 2026 2026 2026 2026 2026
3 | Balkani Hydro 7.75 Jul-25 2026 2026 2026 2026 2026 2026 2026
4 | Nandihar Hydro 12.3 Jun-26 Not Picked | Not Picked | Not Picked | Not Picked | Not Picked | Not Picked Not Picked
5 | Ghail Hydro 1.1 Dec-26 Not Picked | Not Picked | Not Picked | Not Picked | Not Picked | Not Picked Not Picked
6 | Jhing-ll Hydro 6.05 Jul-27 Not Picked | Not Picked | Not Picked | Not Picked | NotPicked | Not Picked Not Picked
7 | Artistic-l Hydro 62.606 Jun-28 Not Picked | Not Picked | Not Picked | Not Picked | NotPicked | Not Picked Not Picked
8 | Artistic-Il Hydro 55.032 Jun-28 Not Picked | Not Picked | Not Picked | Not Picked | Not Picked | Not Picked Not Picked
9 | Bankhwar Hydro 35 Jun-28 Not Picked | Not Picked | Not Picked | Not Picked | Not Picked | Not Picked Not Picked
10 | Bata Kundi Hydro 99 Jun-28 2029 2029 2029 2030 2029 2029 2029
11 | Chiniot_HPP Hydro 80 Jun-28 Not Picked | Not Picked | Not Picked | Not Picked | Not Picked | Not Picked Not Picked
12 | Chowkel Khwar Hydro 60 Jun-28 2029 Not Picked 2029 Not Picked | Not Picked | Not Picked 2029
13 | GJ Hydro 25 Jun-28 2029 2029 2029 2029 2029 2028 2029
14 | Gabral Utror Hydro 79 Jun-28 Not Picked | Not Picked | Not Picked | Not Picked | Not Picked | Not Picked Not Picked
15 | Ghorband Hydro 20.6 Jun-28 Not Picked | Not Picked | Not Picked | Not Picked | Not Picked | Not Picked Not Picked
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Scenarios

Base ) ) _ Local )

p| Comisi Pl | cumgory | copenty | SOMGUTE | Cool | pLow | JBoh | e in | Coin | Coln | Unoorstrined
2030

Year Year Year Year Year Year Year
16 GZTS;dhé‘ala Hydro 40.32 Jun-28  |Not Picked| Not Picked | 2029 | NotPicked |NotPicked | NotPicked | ~Not Picked
17 | Mahandri Hydro 10.04 Jun-28 Not Picked | Not Picked | Not Picked | Not Picked | Not Picked | Not Picked Not Picked
18 | Nila Da Katha Hydro 31.3 Jun-28 2029 2029 2029 Not Picked 2029 2029 2029
19 | Tangar Hydro 25.91 Jun-28 Not Picked | Not Picked | Not Picked | Not Picked | Not Picked | Not Picked Not Picked
20 | Taunsa Hydro 135 Jun-28 2029 2029 2029 2030 2029 2029 2029
21 | Trappi Hydro 32 Jun-28 Not Picked | Not Picked | Not Picked | Not Picked | Not Picked | Not Picked Not Picked
22 | Taobut Hydro 10 Jul-28 2029 2029 2029 2029 2029 2029 2029
23 | Janawai Hydro 12 Jan-29 2030 2030 2030 2030 2030 2030 2030
24 | Rajdhani Hydro 132 Feb-29 2030 2030 2030 2030 2030 2030 2030
25 | Kalam Asrit Hydro 238 Mar-29 2030 Not Picked 2030 Not Picked | Not Picked | Not Picked 2030
26 | Athmugam Hydro 450 May-29 Not Picked | Not Picked | Not Picked | Not Picked | Not Picked | Not Picked Not Picked
27 | Arkari Gol Hydro 99 Jun-29 2030 2030 2030 2030 2030 2030 2030
28 | Asrit Kedam Hydro 215 Jun-29 2030 2030 2030 2030 2030 2030 2030
29 | Dowarian Hydro 40 Jun-29 2030 2030 2030 2030 2030 2030 2030
30 | Gumat Nar Hydro 49.5 Jun-29 Not Picked | Not Picked | Not Picked | Not Picked | Not Picked | Not Picked Not Picked
31 | Jagran-lil Hydro 35 Jun-29 Not Picked | Not Picked | Not Picked | Not Picked | Not Picked | Not Picked Not Picked
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Scenarios
i . Base - ) ) Local .
¢ | Cono Pt | ooy | copacty | SOOI | Cose | Lew | Hoh | oestain )| Coln | Conin | Uncomsenine
2030
Year Year Year Year Year Year Year
32 | Jagran-lV Hydro 22 Jun-29 2030 2030 2030 2030 2030 2030 2030
33 | Kaigah-ll Hydro 39.6 Jun-29 Not Picked | Not Picked | Not Picked | Not Picked [ Not Picked | Not Picked Not Picked
34 | Kaigah-lll Hydro 21.1 Jun-29 Not Picked | Not Picked | Not Picked | Not Picked | Not Picked | Not Picked Not Picked
35 | Kalkot Barikot Hydro 47 Jun-29 Not Picked | Not Picked | Not Picked | Not Picked | Not Picked | Not Picked Not Picked
36 | Kari Mashkur Hydro 495 Jun-29 Not Picked| Not Picked | Not Picked | Not Picked | Not Picked | Not Picked Not Picked
37 | Luat Hydro 49 Jun-29 Not Picked | Not Picked | Not Picked | Not Picked | Not Picked | Not Picked Not Picked
38 | Nagdar Hydro 35 Jun-29 2030 2030 2030 2030 2030 2030 2030
39 | Naran Hydro 188 Jun-29 Not Picked | Not Picked | Not Picked | Not Picked | Not Picked | Not Picked Not Picked
40 | Patrak Sheringhal Hydro 22 Jun-29 Not Picked | Not Picked | Not Picked | Not Picked | Not Picked | Not Picked Not Picked
41 | Shalfalam Hydro 60 Jun-29 Not Picked | Not Picked | Not Picked | Not Picked | Not Picked | Not Picked Not Picked
42 | Sharmai Hydro 152.12 Jun-29 2030 2030 2030 2030 2030 2030 2030
43 | Shigo Kas Hydro 102 Jun-29 Not Picked | Not Picked | Not Picked | Not Picked | Not Picked | Not Picked Not Picked
44 | Shounter Hydro 48 Jun-29 2030 2030 2030 2030 2030 2030 2030
45 | Turtonas Uzghor Hydro 82.25 Jun-29 2030 2030 2030 2030 2030 2030 2030
46 | Thakot-lll Hydro 1490 Oct-29 2031 2031 2031 2031 2031 2031 2031
47 | Mahl Hydro 640 Jan-30 2031 2031 2031 2031 2031 2031 2031
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Scenarios

, : Base . 3 . Loeal :

o | ot Pt | cugry | copaiy | CORgen | cota | ow | Hon | Shwsbain | com | conin | Unconstained
2030
Year Year Year Year Year Year Year

48 | Ashkot Hydro 300 Mar-30 Not Picked| Not Picked 2031 Not Picked | Not Picked | Not Picked Not Picked
49 | Lower Spat Gah Hydro 496 May-30 Not Picked| Not Picked | Not Picked | Not Picked | Not Picked | Not Picked Not Picked
50 | Gahret Hydro 377 Dec-30 Not Picked | Not Picked | Not Picked | Not Picked | Not Picked | Not Picked Not Picked
51 | Istaro-Booni Hydro 72 Dec-30 Not Picked | Not Picked | Not Picked | Not Picked | Not Picked | Not Picked Not Picked
52 | Mujigram Hydro 64.26 Dec-30 Not Picked | Not Picked | Not Picked | Not Picked | Not Picked | Not Picked Not Picked
53 | Patan Hydro 2400 Jan-31 Not Picked | Not Picked | Not Picked | Not Picked | Not Picked | Not Picked Not Picked
54 | Chakoti Hatian Hydro 500 Jan-31 Not Picked | Not Picked | Not Picked | Not Picked | Not Picked | Not Picked Not Picked
55 | Kaigah Hydro 545 Feb-31 Not Picked | Not Picked | Not Picked | Not Picked | Not Picked | Not Picked Not Picked
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Annexure C. Low Demand Scenario

C-1. Annual Energy Generation Vs Annual Energy Demand (GWh) - Country
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C-3.

Optimized Generation Capacity Additions (MW)

I;i.i;fl COSatL';inr'led C%EEEiE'Ed HPP HKPEP St? IIIE;; Fsezljf;r Slc()g" ﬂg‘é “:éréd Bagasse z;;’;ii; cg?pl;l;itti;e

Local Coal | . = KE MW, | MW, MW, Addition Addition
2024 - - - - - 500 - - - - 500 500
2025 - - 10 - 3,120 750 150 500 50 - 4,580 5,080
2026 - - 13 - 480 - 150 500 50 - 1,193 6,272
2027 - 990 - - - - 150 - 50 - 1,190 7,462
2028 - - - - - - 150 2,403 50 - 2,603 10,065
2029 - - 300 - - - 150 5 50 - 500 10,566
2030 - - 755 82 - - 150 - 50 - 1,037 11,603
2031 - - 2,130 - - - 150 - 50 - 2,330 13,933
Total - 990 3,208 | 82 | 3,600 | 1,250 | 1,050 3,403 350 - 13,933
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C4. List of Projects uptill 2031 (Committed + Optimized)

# Name of Project Fuel Type gl:;giet: DE‘::';?:?;IE Agency Status Cosrﬁ:'?i:l;:int;::g
2021-22

1 |Chianwali Hydro 5 5 PPMU |PC-1 Approved Mar-22
2 |Jabori Hydro 10 10 GoKPK |[PC-1 Approved Mar-22
3 |Deg Outfall Hydro 4 4 PPMU |PC-1 Approved Jun-22

Generation Additions in 2021-22 (MW) 20 20
Cumulative Addition up till 2021-22 (MW) 20 20

2022-23
1 |Net Meter Solar 370 370 AEDB Committed Jul-22
2 |Thar TEL Local Coal 330 300 PPIB LOS (Issued) Jul-22
3 |Trimmu CCGT_RLNG 1,263 1,243 PPIB LOS (Issued) Jul-22
4 |Karora Hydro 11.8 11.8 GoKPK |PC-1 Approved Aug-22
5 [Mangla (U #5-6) Hydro 70 70 WAPDA Refg'::i”g;em Sep-22
6 |Koto Hydro 40.8 40.8 GoKPK |PC-1 Approved Sep-22
7 [Jamshoro Coal (U #1) | Imported Coal 660 627 GENCO |PC-1 Approved Dec-22
8 [Thal Nova Local Coal 330 300 PPIB LOS (Issued) Dec-22
9 |Thar-l (SSRL) Local Coal 1,320 1,214 PPIB LOS (Issued) Dec-22
10|Helios Solar 50 50 AEDB Ca;fogjgg'" Apr-23
11|HNDS Solar 50 50 AEDB CaFfeg.‘”Y"' Apr-23
roject

12 |Jagran-Il (U #1) Hydro 12 12 AJK-HEB |PC-1 Approved Apr-23
13 [Meridian Solar 50 50 AEDB Ca;f.?jgg'" Apr-23
14|Mangla (U #3-4) Hydro 70 70 WAPDA | efrr::;gr::went May-23
15|Jagran-ll (U #2) Hydro 12 12 AJK-HEB |PC-1 Approved May-23

Generati;n_;\(;lgions in 2022-23 (MW) 4,640 4,421

Cumulative Addition up till 2023 (MW) 4,659 4,440
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# Name of Project Fuel Type g‘:;:gie; D;’;:g‘é?;le Agency Status Cosrﬁl:neii::zrﬁ:lg
2023-24

1 |Net Meter Solar 370 370 AEDB Committed | Jul-23
2 |segranti sy | Hydo | 24 24 | AJKHEB |PC1 Approved|  Jul23
3 |New_Solar DG Solar 500 500 d\;fér:“,l’i::d Optimized Jul-23
4 |Chamfall Hydro 3.22 3.22 AJK-HEB |PC-1 Approved Aug-23
5 |Access_Electric Solar 10 10 AEDB | Cgtﬁgg-l Sep-23
_S—Ac;:ess:So-la;’. Solar :_ 12_ ";___1;5_2_ | AE_DB_ ' C:t:}giqgg-l : Sep-23
TManjhand Solar 1| 50 ! 50 GoS EPC-1 Approved1 Sep-23
8 |Siachen Solar | 100 100 GoS ; C?jfé}gg'" : Sep-23
9 [Kurram Tangi Hydro | 18 18 | WAPDA iPC-1 Appmvedi Oct-23
10 |Riali-ll Hydro l 7.08 7.08 PPIB ‘ LOS (Issued) Dec-23
:Zorlu. Solar i 100 _1;}5 __i P_Fga .‘__C%‘:Ejggil_—_ Dec-23 .
12 Lawl Hydro | 69 - 6_9_ _ I GoK_PK- (PC-1 Approved | Apr-24
13 Su_ki Kinari (U #1) Hy(fn::u | 2_2_1 221 -PPIB_ _-i L(;S?s;e_d) May-24
14|Safe Solar | 10 10 AEDB | Cg’;?gg" Jun-24
15 Trans_Atianti Wing 0 s | aeps | CdeSovd
Wweson | we | m | m | ame | Sl | o,

Generation Additions in 2023-24 (MW) 1;554 [ +1,594

Cumulative Addition up till 2024 (MW) 6,253 6,034

2024-25

1 |Net Meter Solar 370 370 AEDB Committed Jul-24
2 |Daral Khwar-ll Hydro 10 10 PEDO Optimized Jul-24
3 |Gorkin Matiltan Hydro i 84 84 GoKPK ' PC-1 Approved Jul-24
7 KE_New_Solar Solar | 1_5';0 ] —150 | d?etr:si:: 4 _ ”-O-plimiz_e_c-i_- Jul-24
5 |KE_New_Wind Wind 50 50 d\;f;;:i::d Optimized Jul-24
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Installed

Dependable

Schedule of

Name of Project Fuel Type | o pacity| Capacity | A98"%Y Status | commissioning
Mangla (U #1-2) Hydro 70 70 WAPDA Ren’:"rgi'g;em Jul-24
New Solar DG Solar 750 750 d\::?;r:::i::d Optimized Jul-24
New_Solar_Utility Solar 3,120 3120 | YEUI0.0€ | optimized Jul-24

' [New_Wind Wind 500 500 | Yello0€ | Optimized Jul-24
Tarbela Ext5 (U #1) Hydro 510 510 WAPDA |[PC-1 Approved Jul-24
1|Suki Kinari (U #2) Hydro 221 221 PPIB | LOS (Issued) Jul-24
CASA ‘rﬁ;"rg:n?‘gc’?& 1,000 1,000 NTDC G2G Aug-24
Tarbela Ext5 (U #2) Hydro 510 510 WAPDA |PC-1 Approved Aug-24
Shahtaj Bagasse 32 32 AEDB Cg‘;ﬁ.’;’g" Aug-24
Tarbela Ext5 (U #3) Hydro 510 510 WAPDA [PC-1 Approved Sep-24
Suki Kinari (U #3) Hydro 221 221 PPIB | LOS (Issued) Sep-24
Suki Kinari (U #4) Hydro 221 221 PPIB LOS (Issued) Nov-24
Kathai-ll Hydro 8 8 PPIB | LOS (Issued) Dec-24
Generation Additions in 2024-25 (MW) | 8,337 8,337
Cumulative Addition up till 2025 (MW) 14,590 14,371
2025-26
Net Meter Solar 370 370 AEDB Committed Jul-25
Balkani Hydro 8 8 PEDO Optimized Jul-25
Batdara Hydro 5 5 AJK-HEB Optimized Jul-25
KE_New_Solar Solar 150 150 d\:;r:si:: | Optimized Jul-25
KE_New_Wind Wind 50 50 | 100€ | Optimized Jul-25
New_Solar_Utility Solar 480 480 dTate;r:rc:i::d Optimized Jul-25
New_Wind Wind 500 500 dzf;;gi::d Optimized Jul-25
Gwadar Local Coal 300 273 PPIB LOS (Issued) Aug-25
Mangla (U #9-10) Hydro 70 70 WAPDA Reﬂ'f'rsi"‘f,:fn i Sep-25
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# Name of Project Fuel Type g‘:;g?; D%';:r::?;le Agency Status C:n?l:'lei‘;lsl:zr:;g
10 |Chapari Charkhel Hydro 10.56 10.56 GoKPK |PC-1 Approved Sep-25
11|Dasu (U #1) Hydro 360 360 WAPDA |PC-1 Approved May-26
12|Mohmand Dam (U #1) Hydro 200 200 WAPDA |[PC-1 Approved May-26

Generation Additions in 2025-26 (MW) 2,503 2,476

Cumulative Addition up till 2026 (MW) 17,093 16,847

2026-27

1 |Net Meter Solar 370 370 AEDB Committed Jul-26
2 |Dasu (U #2) Hydro 360 360 WAPDA |PC-1 Approved Jul-26
3 |KE_New Local Coal | Local Coal 990 912 d‘;f;r::i:: 4| Optimized Jul-26
4 |KE_New_Solar Solar 150 150 [ retOLe | Optimized Jul-26
5 |KE_New_Wind Wind 50 50 | rettoDe | optimized Jul-26
6 |[Mohmand Dam (U #2) Hydro 200 200 WAPDA |PC-1 Approved Jul-26
7 |Dasu (U #3) Hydro 360 360 WAPDA |PC-1 Approved Aug-26
8 [Mohmand Dam (U #3) Hydro - 200 200 WAPDA |PC-1 Approved Sep-26
9 |Dasu (U #4) Hydro 360 360 WAPDA |PC-1 Approved Nov-26
10|Mangla (U #7-8) Hydro 30 30 WAPDA Refmgi'égh';em Nov-26
11|Mohmand Dam (U #4) Hydro 200 200 WAPDA |PC-1 Approved Nov-26
12|Dasu (U #5) Hydro 360 360 WAPDA |PC-1 Approved Feb-27
13 |Keyal Khwar (U #1) Hydro 64 64 WAPDA |PC-1 Approved Feb-27
14 |Dasu (U #6) Hydro 360 360 WAPDA |PC-1 Approved May-27
15 |Keyal Khwar (U #2) Hydro 64 64 WAPDA |PC-1 Approved May-27

Generation Additions in 2026-27 (MW) 4118 4040

Cumulative Addition up till 2027 (MW) 21,211 20,887

2027-28

1 |Net Meter Solar 370 370 AEDB Committed Jul-27
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# Name of Project Fuel Type g‘:r:aagftﬁ DE’;;':?;’G Agency Status Cosn?:ids::znt::ig
2 |KE_New Solar Solar 150 150 d‘;f;f:gigeed Optimized Jul-27
3 |KE_New_Wind Wind 50 50 d‘;f;r:::'::d Optimized Jul-27
4 |New_Wind Wind 2,403 2,403 d‘;f;r:ﬁ"‘:: | Optimized Jul-27
5 |Gabral Kalam Hydro 88 88 GoKPK iPC-1 Approved Nov-27
6 b.;a:i;:-m- - 1 —Hyd;n_ B __1_5;"_i_ ._—15_? 1 GoKPK I' PC-1 Approved Nov-27
7 |Batakot Hydo | 300 | 300 | GOoKPK [PC-1Approved|  Dec-2?
Generation Additions in 2027-28 (MW) 3,518 3:518
Cumulative Addition up till 2028 (MW) 24,729 24,405
2028-29
1 [Net Meter Solar 370 370 AEDB Committed Jul-28
2 |Bata Kundi Hydro 99 99 GoKPK Optimized Jul-28
3|CJ Hydro 25 25 PPDB Optimized Jul-28
4 [KE_New_Solar Solar 150 150 | Yetlobe | optimized Jul-28
'5 |KE_New_Wind Wind 50 50 [rttoPe | optimized Jul-28
6 [Nila Da Katha Hydro 31.3 313 PEDO Optimized Jul-28
7 |Taobut Hydro 10 10 AJK-HEB Optimized Jul-28
8 |Taunsa Hydro 135 135 PPDB Optimized Jul-28
9 [Azad Pattan (U #1) Hydro 175 175 PPIB | LOS (Issued) Dec-28
10 A-za;j Pattan (U #2) Hydro 175 175 :F’IB | LOS (Issued) Mar-29
1" Az;d_ P;t; {_U;S)_ : _Hydro 175 175 PPIB LOS (Issued) Jun-29
Generation Additions in-2028—29 (MW) 1,396 1,396
Cumulative Addition up till 2029 (MW) 26,125 25,801
2029-30
1 [Net Meter Solar 370 370 AEDB Committed JuI-I29
2 |Arkari Gol Hydro 99 99 PEDO Optimized Jul-29
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# Name of Project Fuel Type Q:;::I:tg D‘E‘;:';i?t';le Agency Status C:rﬁm:::ing:\g
3 |Asrit Kedam Hydro 215 215 PEDO Optimized Jul-29
4 |Dowarian Hydro 40 40 AJK-HEB Optimized Jul-29
5 [Jagran-IV Hydro 22 22 AJK-HEB Optimized Jul-29
6 [Janawai Hydro 12 12 AJK-HEB Optimized Jul-29
8 |KE_New Solar Solar 150 150 d\;f;r:zi::d Optimized Jul-29
9 |KE_New Wind Wind 50 50 dzg;g:d Optimized Jul-29
10|Nagdar Hydro 35 35 AJK-HEB Optimized Jul-29
11|Rajdhani Hydro 132 132 PPIB Optimized Jul-29
12|Sharmai Hydro 152.12 152.12 PEDO Optimized Jul-29
13 |Shounter Hydro 48 48 AJK-HEB Optimized Jul-29
14 |Turtonas Uzghor Hydro 82.25 82.25 KE Optimized Jul-29
15 |Azad Pattan (U #4) Hydro 175 175 PPIB LOS (Issued) Sep-29
16 |Kohala (U #1) Hydro 275 275 PPIB LOS (Issued) Jun-30
Generation Additions in 2029-30 (MW) 1,858 _ 1858 .
Cumulative Addition up till 2030 (MW) 27,982 27,658
2030-31
1 [Mahl Hydro 640 640 PPIB Optimized Jul-30
2 | Thakot-lll Hydro 1,490 1,490 WAPDA Optimized Jul-30
3 |KE_New_Solar Solar 150 150 [,rettobe  optimized Jul-30
4 |KE_New_Wind Wind 50 50 d:f;r:u?: | Optimized Jul-30
5 [Net Meter Solar 370 370 AEDB Committed Jul-30
6 |Kohala (U #2) Hydro 275 275 PPIB LOS (Issued) Aug-30
7 |Kohala (U #3) Hydro 275 | _2'; PPIB LOS (Issued) Oct-30
8 |Kohala (U #4) Hydro 275 _ _27; PPIB LOS (Issued) Dec-30
9 |Kohala (U #5) Hydro 12 _ 'I;_; PPIB LOS (Issued) Feb-31
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Annexure-C. Low Demand Scenario

!
#! Name of Project Fuel Type installed | Dependable Agenc Status Schedule of

[ d yp Capacity | Capacity C s Commissioning
1 T Kohala (U #6) Hydro 12 12 PPIB LOS (Issued) Mar-31
!Generalinn Additions in 2030-31 (MW) 3,549 3,549

Cumulative Addition up till 2031 (MW) 31,531 31,207
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Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31

C-5. Annual Capacity Factors (%age)

0w o~ ;A W N = %%

OB WOW W W W W WWWWNNNDNNMNMNNNN =S 2 A s A aa
= O @ O~ OO O & W N =2 O @O 0 N OO dE WN = O oo ~N G ;o B WKk 2 O

Plant Name

Almoiz
Chanar
Chiniot
Fatima
Hamza

JDW-II
JDW-III
Ryk_Mills
Shahtaj
Thal_Layyah
Access_Electric
Access_Solar
Appolo

Best

Crest

Helios

HNDS
Manjhand
Meridian
Net_Meter
New_Solar
New_Solar_Feeder
QA_Solar
Safe

Siachen
Zhenfa

Zaorlu

Gharo
KE_New_Solar
Oursun

Act

Act_2
Artistic_wind
Artistic_Wind_2
Dawood

Din

FFC

FWEL-
FWEL-Il

Gul Ahmed
Gul_Electric

Fuel

Bagasse
Bagasse
Bagasse
Bagasse
Bagasse
Bagasse
Bagasse
Bagasse
Bagasse
Bagasse
PV
PV
PV
PV
PV
PV
PV
PV
PV
PV
PV
PV
PV
PV
PV
PV
PV
KE_PV
KE_PV
KE_PV
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind

23 24 25 26 27 28 29 30 31
%
45.62 45.77 45.62 45.62 45.62 45.77 45.62 45.62 45.62
45.62 45.77 45.62 45.62 45.62 45.77 45.62 45.62 45.62
45.62 45.77 45.62 45.62 45.62 45.77 45.62 45.62 45.62
6.53 6.55 6.53 6.53 6.48 635 6.33 643 6.05
45.62 45.77 45.62 45.62 45.62 45.77 45.62 45.62 45.62
45.62 45.77 45.62 45.62 45.62 45.77 45.62 45.62 45.62
45.62 45.77 45.62 45.62 45.62 45.77 45.62 45.62 45.62
45.62 45.77 45.62 45.62 45.62 45.77 45.62 45.62 45.62
0.00 0.00 45.62 45.62 45.62 45.77 45.62 45.62 45.62
45.62 45.77 45.62 45.62 45.62 45.77 45.62 45.62 45.62
0.00 20.17 20.17 20.17 20.17 20.11 20.17 20.17 20.17
0.00 20.08 20.17 20.17 20.17/20.11 20.17 20.17 20.17
18.96 18.91 18.96 18.96 18.96 18.91 18.96 18.96 18.96
18.94 18.88 18.94 18.94 18.94 18.89 18.94 18.94 18.94
19.19 19.13 19.19 18.19 19.19 19.13 19.19/19.19 19.19
23.33 23.27 23.33 23.33 23.33 23.27 23.33 23.33 23.33
23.33 23.27 23.33 23.33 23.33 23.27 23.33 23.33 23.33
0.00 23.23 23.33 23.33 23.33/23.27 23.33 23.33 23.33
23.27 23.27 23.33 23.33 23.33 23.27 23.33 23.33 23.33
17.08 17.03 17.08 17.08 17.08 17.03 17.08 17.08 17.08
0.00 0.00 22.08 22.08 22.08 22.02 22.08 22.08 22.08
0.00 19.95 20.00 20.00 20.00 19.95 20.00 20.00 20.00
19.04 18.99 19.04 19.04 19.04 18.99 19.04 19.04 19.04
0.00 20.11 20.17 20.17 20.17 20.11 20.17 20.17 20.17
0.00 23.23 23.33 23.33 23.33 23.27 23.33 23.33 23.33
21.50 21.44 21.50 21.50 21.50 21.44 21.50 21.50 21.50
0.00 20.11 20.17 20.17 20.17 20.11 20.17 20.17 20.17
25.25 25.18 25.25 25.25 25.25 25.18 25.25 25.25 25.25
0.00 0.00 22.08 22.08 22.08 22.02 22.08 22.08 22.08
20.97 20.91 20.97 20.97 20.97 20.91 20.97 20.97 20.97
30.99 30.91 30.99 30.99 30.99 30.91 30.99 30.99 30.99
37.94 37.09 37.19 37.19 37.19 37.09 37.19 37.19 37.19
34.86 34.82 34.86 34.86 34.86 34.82 34.86 34.86 34.86
37.94 37.09 37.19 37.19 37.19 37.09 37.19 37.19 37.19
30.99 30.91 30.99 30.99 30.99 30.91 30.99 30.99 30.99
37.94 37.09 37.19 37.19 37.19 37.09 37.19 37.19 37.19
34.86 34.82 34.86 34.86 34.86 34.82 34.86 34.86 34.86
34.86 34.82 34.86 34.86 34.86 34.82 34.86 34.86 34.86
34.86 34.82 34.86 34.86 34.86 34.82 34.86 34.86 34.86
30.99 30.91 30.99 30.99 30.99 30.91 30.99 30.99 30.99
37.94 37.09 37.19 37.19 37.19 37.09 37.19 37.19 37.19
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#

42
43

45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71

72
73
74
75
76
77
78
79
80
81

82
83

Plant Name

Hawa
Indus_Energy
Jhimpir
Lakeside
Liberty Wind_1
Liberty Wind_2
Master
Master_Green
Metro_Power
Metro_Wind
NASDA
New_Wind
Sachal
Sapphire_Wind
Tenaga
Three_Gorges_|
Three_Gorges_|Il
Three_Gorges_lIl
Trans_Atlantic
Tricom
Tricon_A
Tricon_B
Tricon_C

UEP

Western
Yunus

Zephyr
Zorlu_Wind
KE_New_Wind
CASA

Balkani
Batdara

Daral Khwar-I|
Janawai
Taobut

Arkari Gol
Asrit Kedam
Bata Kundi

CcJ

Dowarian
Jagran-1V

Mahl

Fuel

Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
KE_Wind
Interconnection
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate

23 24 25 26 27 28
%

29 30 AN

34.86 34.82 34.86 34.86 34.86 34.82 34.86 34.86 34.86

37.94 37.09 37.19 37.19 37.19 37.09
34.86 34.82 34.86 34.86 34.86 34.82
38.93 38.07 38.17 38.17 38.17 38.07
37.94 37.09 37.19 37.19 37.19 37.09
37.94 37.09 37.19 37.19 37.19 37.09
30.99 30.91 30.99 30.99 30.99 30.91
37.94 37.09 37.19 37.19 37.19 37.09
31.99 31.91 31.99 31.99 31.99 31.91
37.94 37.09 37.19 37.19 37.19 37.09
38.93 38.07 38.17 38.17 38.17 38.07
0.00 0.00 41.28 41.28 41.28 41.17
30.99 30.91 30.99 30.99 30.99 30.91
30.99 30.91 30.99 30.99 30.99 30.91
30.99 30.91 30.99 30.99 30.99 30.91
31.99 31.91 31.99 31.99 31.99 31.91
34.86 34.82 34.86 34.86 34.86 34.82
34.86 34.82 34.86 34.86 34.86 34.82
0.00 41.17 41.28 41.28 41.28 41.17
37.94 37.09 37.19 37.19 37.19 37.09
34.86 34.82 34.86 34.86 34.86 34.82
34.86 34.82 34.86 34.86 34.86 34.82
34.86 34.82 34.86 34.86 34.86 34.82
30.99 30.91 30.99 30.99 30.99 30.91
0.00 37.19 37.19 37.19 37.19 37.09
30.99 30.91 30.99 30.99 30.99 30.91
34.86 34.82 34.86 34.86 34.86 34.82
31.99 31.91 31.99 31.99 31.99 31.91
0.00 0.00

37.19 37.19 37.19
34.86 34.86 34.86
38.17 38.17 38.17
37.19 37.19 37.19
37.19 37.19 37.19
30.99 30.99 30.99
37.19 37.19 37.19
31.99 31.99 31.99
37.19 37.19 37.19
38.17 38.17 38.17
41.28 41.28 41.28
30.99 30.99 30.99
30.99 30.99 30.99
30.99 30.99 30.99
31.99 31.99 31.99
34.86 34.86 34.86
34.86 34.86 34.86
41.28 41.28 41.28
37.19 37.19 37.19
34.86 34.86 34.86
34.86 34.86 34.86
34.86 34.86 34.86
30.99 30.99 30.99
37.19 37.19 37.19
30.99 30.99 30.99
34.86 34.86 34.86
31.99 31.99 31.99

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

41.28 41.28 41.28 41.17 41.28 41.28 41.28
41.92 41.92 41.92 41.80 41.92 41.92 41.92

0.00 51.55 51.55 51.41

51.55 51.55 51.55

0.00 49.49 49.49 49.35 49.49 49.49 49.49

52.05 52.05 52.05 51.91

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

52.05 52.05 52.05
0.00 55.75 55.78
46.69 46.69 46.69
0.00 42.22 42.22
0.00 49.72 49.72
54.76 54.79 54.79
50.50 50.50 50.50
0.00 48.85 48.85
0.00 49.09 49.09
0.00 0.00 46.53

0.00 0.00
0.00 0.00
0.00 0.00
0.00 ' 0.00
0.00 0.00
0.00 0.00
0.00 | 0.00
0.00 0.00
0.00 0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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# Plant Name

84 Nagdar

85 Nila Da Katha
86 Rajdhani

87 Sharmai

88 Shounter

89 Taunsa

90 Thakot-lll

91 Turtonas Uzghor
92 Azad Pattan
93 Balakot

94 Dasu

95 Gabral Kalam
96 Gorkin Matiltan
97 Jagran-ll

98 Karot

99 Keyal Khwar
100 Kohala

101 Koto

102 Lawi

103 Madyan

104 Mohmand Dam
105 Suki Kinari
106 Tarbela_Ext 5
107 Chamfall

108 Chapari Charkhel
109 Chianwali

110 Deg Outfall
111 Jabori

112 Karora

113 Kathai-lI

114 Kurram Tangi
115 Riali-ll

116 Allai Khwar
117 Chashma

118 Daral Khwar
119 Dubair Khwar
120 Ghazi Brotha
121 Golen Gol
122 Gulpur

123 Jagran-|

124 Jinnah

125 Khan Khwar

Fuel

HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
KE_HPP Candidate
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing

23 24 25 26 27 28 29 30 3
%
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00 48.87 48.87
51.31 51.31 51.31
0.00 58.46 58.46
0.00 50.94 50.94
0.00 48.86 48.86
55.02 55.02 55.02
0.00 0.00 56.34
0.00 0.00 51.90 51.90
0.00 0.00 0.00 52.77 54.06 52.77
0.00 0.00 41.21 41.21 41.21 41.21
0.00 0.00 64.47 64.47 64.29 64.47 64.47 64.47
0.00 0.00 0.00 0.00 0.00 33.77 33.77 33.77 33.77
0.00 0.00 42.83 42.83 42.83 42.71 42.83 42.83 42.83
50.53 50.39 50.53 50.53 50.53 50.39 50.53 50.53 50.53
44.39 44.29 44.39 44.39 44.39 44.29 44.38 44.39 44.39
0.00 0.00 0.00 0.00 52.07 51.92 52.07 52.07 52.07
0.00 0.00 0.00 0.00 0.00 0.00 0.00 56.14 56.14
57.12 57.08 57.24 57.24 57.24 57.03 57.12 57.19 57.24
0.00 48.05 48.10 48.10 48.10 47.96 48.00 48.05 48.08
0.00 0.00 0.00 0.00 0.00 47.43 47.43 47.43 47.43
0.00 0.00 0.00 42.71 46.36 42.60 42.71 42.71 42.71
0.00 49.07 45.52 49.07 49.07 48.93 49.07 49.07 49.07
0.00 0.00 10.05 10.05 10.05 10.02 10.05 10.05 10.05
0.00 48.99 49.12 49.12 49.12 48.99 49.12 49.12 49.12
0.00 0.00 0.00 73.62 73.66 73.60 73.62 73.66 73.66
61.15 60.98 61.15 61.15 61.15 60.98 61.15 61.15 61.15
76.29 76.09 76.29 76.29 76.29 76.09 76.29 76.29 76.29
T7.21\77.23\77.21|77.21{77.21|77.23 | 77.21| 77.21| 77.21
67.62 67.57 67.62 67.62 67.62 67.50 67.48 67.55 67.58
0.00 0.00 60.37 60.37 60.37 60.21 60.37 60.37 60.37
0.00 17.05 17.05 17.05 17.05 17.01 17.05 17.05 17.05
0.00 53.15 53.17 53.17 53.17 53.01 53.15 53.16 53.17
44.32 44.20 44.32 44.32.44.32 44.20 44.32 44 .32 44.32
48.58 48.45 48.58 48.58 48.58 48.45 48.58 48.58 48.58
38.58 38.48 38.58 38.58 38.58 38.48 38.58 38.58 38.58
53.09 52.95 53.08 53.09 53.09 52.95 53.09 53.09 53.09
52.78 52.63 52.78 52.78.52,78 52.63/52.78 52.78 52.78
915 912 (9.15|9.15|9.15 | 9.12 | 9.15 | 9.15 9.15
28.92 28.84 28.92 28.92 28.92 28.84 28.92 28.92 28.92
48.95 48.82 48.95 48.95 48.95 48.82 48.95 48.95 48.95
25.74 25.67 25.74 25.74 25.74 25.67 25.74 25.74 25.74
40.22 40.11 40.22 40.22 40.22 40.11 40.22 40.22 40.22

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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Annexure-C. Low Demand Scenario

# Plant Name

126 Malakand-lll
127 Mangla

128 Neelum Jehlum
129 New Bong

130 Patrind

131 Small Hydel
132 Tarbela 1-14
133 Tarbela_Ext_4
134 Warsak

135 Engro 90MW
136 Foundation
137 Guddu-I

138 Guddu-Il

139 Guddu-V (747)
140 Liberty

141 Uch

142 Uch-Il

143 SNPC-|

144 SNPC-Il

145 AES Lalpir

146 AES Pakgen
147 HUBCO

148 Jamshoro-| U1
149 Jamshoro-ll U4
150 Muzaffargarh-l U1
151 Muzaffargarh-l U2
152 Muzaffargarh-l1 U3
153 Muzaffargarh-Il U4
154 Saba

155 AGL

156 Atlas

157 Engro 127TMW
158 HuB N

159 Kohinoor

160 Liberty Tech
161 Nishat C

162 Nishat P

163 C-1

164 C-2

165 C-3

166 C-4

167 K-2

Fuel

HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
CCGT_Gas
CCGT_Gas
CCGT_Gas
CCGT_Gas
CCGT_Gas
CCGT Gas
CCGT _Gas
CCGT _Gas
KE_CCGT_Gas
KE_CCGT_Gas
ST_RFO
ST_RFO
ST_RFO
ST_RFO
ST_RFO
ST_RFO
ST_RFO
ST RFO
ST_RFO
ST_RFO
DG _RFO
DG_RFO
DG_RFO
DG _RFO
DG_RFO
DG_RFO
DG _RFO
DG_RFO
Nuclear
Nuclear
Nuclear
Nuclear

Nuclear

23 24 25 26 27 28 29 30 3
%
53.86 53.71 53.86 53.86 53.86 53.71 53.86 53.86 53.86
64.98 60.97 58.32 56.00 54.77 54.20 54.35 54.35 54.35
51.69 51.54 51.69 51.69 51.69 51.54 51.69 51.69 51.69
55.49 55.34 55.49 55.49 55.49 55.34 55.49 55.49 55.49
43.76 43.64 43.76 43.76 43.76 43.64 43.76 43.76 43.76
45.20 45.08 45.20 45.20 45.20 45.08 45.20 45.20 45.20
37.99 37.89 37.99 37.99 37.99 37.89 37.99 37.99 37.99
30.12 30.04 30.12 30.12 30.12 30.04 30.12 30.12 30.12
50.64 50.50 50.64 50.64 50.64 50.50 50.64 50.64 50.64
90.23 74.96 62.46 50.73 70.05 35.95 33.04 30.71 23.52
89.99 90.25 90.00 89.99 83.30 68.94 82.19 81.04 57.94
36.91 74.63 74.43 74.43 69.66 67.68 71.24 70.91 29.95
0.00 0.00 0.00 0.0 0.0 0.00 0.00 0.00 0.00
75.56 75.77 75.56 75.56 75.56 73.95 74.52 74.66 70.94
74.41 75.02 43.44 42.43 0.00 0.00 0.00 0.00 0.00
86.08 86.32 86.08 86.08 81.53 43.77 45.45 48.06 0.00
87.79 88.05 87.81 87.79 80.87 51.33 70.29 74.24 51.31
91.98 92.25 92.00 91.96 85.01 31.42 83.31 80.20 33.09
91.98 92.25 92.00 91.96 85.04 33.23 83.46 80.32 35.97
0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00
0.00 0.00 0.00 0.00 0.0 0.00 0.0 0.00 0.00
14.38 21.69 0.00 0.00 0.00 0.00 0.00 0.00 0.00
36.12 36.12 21.72 0.00 0.00 0.00 0.00 0.00 0.00
14.40 21.72 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.01 0.00 0.00 0.0 0.00 0.00 0.00 000 0.00
36.12 36.12 21.72 0.00 0.00 0.00 0.00 0.00 0.00
14.39 21.70 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00
36.12 21.72 0.00 0.00 0.00 0.00 0.00 0.00 0.00
36.81 22.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00
80.43 80.65 80.43 80.43 80.43 80.65 80.43 80.43 80.43
79.61 79.83 79.61 79.61 79.61 79.83 79.61 79.61 79.61
81.01 81.23 81.01 81.01 81.01 81.23 81.01 81.01 81.01
81.01 81.23 81.01 81.01 81.01 81.23 81.01 81.01 81.01
85.07 85.30 85.07 85.07 85.07 85.29 85.05 85.06 85.06
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# Plant Name

168 K-3

169 Engro Thar
170 Gwadar

171 Lucky

172 Thal Nova
173 Thar TEL

174 Thar-l (SSRL)
175 K.E_NEW _L.Coal
176 China HUBCO
177 Jamshoro Coal
178 Port Qasim
179 Sahiwal Coal
180 FPCL

181 Davis

182 Balloki

183 Bhikki

184 FKPCL

185 Halmore

186 Haveli

187 KAPCO 1
188 KAPCO 2
189 KAPCO 3
190 Nandipur

191 Orient

192 Rousch

193 Saif

194 Saphire

195 Trimmu

196 BQPS2

197 BQPS3

198 KCCPP

199 KTGTPS

200 SGTPS

201 BQPS1-U1
202 BQPS1-Us
203 BQPS1-UB
204 BQPS1-U2

Fuel

Nuclear
Local Coal
Local Coal
Local Coal
Local Coal
Local Coal
Local Coal

KE_Local Coal
Imported Coal
Imported Coal
Imported Coal
Imported Coal

KE_Imported Coal
DG_RLNG
CCGT_RLNG
CCGT RLNG
CCGT_RLNG
CCGT_RLNG
CCGT_RLNG
CCGT_RLNG
CCGT_RLNG
CCGT_RLNG
CCGT_RLNG
CCGT_RLNG
CCGT_RLNG
CCGT_RLNG
CCGT_RLNG
CCGT_RLNG
KE_CCGT_RLNG
KE_CCGT_RLNG
KE_CCGT_RLNG
KE_CCGT_RLNG
KE_CCGT_RLNG

KE_ST_RLNG
KE_ST RLNG
KE_ST RLNG
KE_GT_RLNG

23 24 25 26

27
%

28 29 20 31

85.67 85.90 85.67 85.67 85.67 85.90 85.65 85.66 85.66
82.51 82.74 82.51 82.51 82.51 82.14 82.06 82.35 80.46
0.00 0.00 0.00 69.18 83.34 82.42 82.47 82.75 78.64
85.08 85.31 85.08 85.08 85.08 85.31 85.07 85.08 85.08
49.35 85.21 84.98 84.98 84.98 85.21 84.97 84.98 84.97
84.98 85.21 84.98 84.98 84.98 84.92 84.90 84.98 84.97
42.14 85.21 84.98 84.98 84.98 85.21 84.98 84.98 84.98
0.00 0.00 0.00 0.00 83.33 83.55 83.33 83.33 83.33
50.10 50.10 50.10 50.10 50.10 50.10 50.10 50.10 50.10
49.09 83.17 81.82 81.21 31.73 14.12 18.50 19.16 13.87

50.01 50.01 50.01 50.01

50.01

50.01 50.01 50.01 50.01

60.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00

82.15 77.03/16.03 16.76 10.04 6.26

0.00 0.00 0.00 0.00
3.89 | 1.62 | 0.51 | 1.05
1.10 0.73 0.00 0.06
0.00 0.00 0.00 0.00
37.73 37.73 37.73 22.68
10.24 4.81 1.99 3.46
35.22 35.38 35.26 0.00
11.90 11.83 11.88 0.00
0.00 0.00 0.00 0.00
36.38 36.38 36.38 21.87
37.73 22,99 0.00 0.00
0.17 0.06 0.00 0.00
37.73 37.73 37.73 22.68
37.73/37.73/ 37.73 22.68
256.17 13.25 8.97 9.14
85.12 82.89 26.77 22.73
89.69 89.68 62.12 83.43
77.73 82.18 18.36 16.71
43.99 38.51 571 6.07
47.49 42.85 6.60 6.93
9.26 0.00 0.00 0.00
28.46 28.19 1.52 1.52
15.15 14.14 1.09 1.13
21.83 0.00 0.00 0.00

0.00
0.67
0.24
0.00
0.00
2.29
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
6.55

13.87 5.35

9.45
0.00
0.29
0.156
0.00
0.00
1.26
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.81
7.78

10.34 8.83
0.00 0.00
0.37 0.29
0.24 0.13
0.00 0.00
0.00 0.00
119 0.70
0.00 0.00
10.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
2.73 2.80
9.39 7.96

0.00
0.28
0.00
0.00
0.00
0.62
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.16

24.84 13.48 16.27 17.16 14.15

9.99
3.76
4.09
0.00
0.00
0.00
0.00

3.67
1.91
2.3
0.00
0.00
0.00
0.00

5.98
2.15
2.59
0.00
0.00
0.00
0.00

6.13
2.00
2.47
0.00

1 0.00
0.00
0.00

6.74
1.55
1.82
0.00
0.02
0.00
0.00

(All numbers in yellow color, in this table, represent retirement of the corresponding

project.)
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C-6. Year-wise Installed Capacity Addition (MW)

S
Y| Sual Moo | RUNG |uctearMECHSY e | Lozal | Funoe)| Zhes e S

3
Jun-22 1,320 | 10,752 | 10,087 | 3,620 | 4,020 | 2,802 | 3,491 | 5,169 - - 41,261
2023 1,980 | 95 965 - 660 520 | -747 | -1,536 = 1,937 |43,198
2024 - 342 -420 - . 1,252 - - - 1,174 44,372
2025 - 2,365 - - - 4,972 - - 1,000 8,337 |52,708
2026 300 653 | -1,300 - - 1,550 - - = 1,203 [53,912
2027 990 | 2,558 - - - 570 | -225 | -1,292 - 2,601 56,513
2028 - 545 - - - 2,973 - -131 - 3,387 569,900
2029 - 826 - - - 570 - =727 - 669 60,568
2030 - 1,288 | -172 - - 570 - -136 # 1,660 (62,118
2031 . 2,979 | -450 - - 570 | -586 - - 2,613 |[64,631
Total 4,590 | 22,403 | 8,710 3,62_0 4,680 |16,348| 1,933 | 1,347 1,000 23,370 |64,631
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C-7. IGCEP Generation Mix 2023-2031 (GWh)

2023

Wind, 5,591 ,4% RFO, 2,915, 2%

Imported Coal,
19,246 , 12%
Local Coal,
16,894 , 1%

Solar, 1,791 ,1% / & _.
- RLNG, 24,242,

Cross Border, -
, 0%

HPP, 41,575,
27%

0,
Baggase, 1,039.. 1o
Nuclear, 24,583 , 16% Gas, 17,894 ,
11%
Chart C-1: IGCEP Generation Mix 2023 (GWh)
Wind, 10,053 , 2027
5%
RFO, - ,0%
Cross Border, | Imported Coal,
3,672 ,2% 17,964 , 10%
~Local Coal,

31,036 , 17%

HPP, 60,032 ,
33%

RLNG, 3,823 ,2%
Gas, 16,248 ,9%

Solar, 14,693 ,
8%
Bagga%, 1,167 , 1% Nuclear, 24,583 ’ 13%

Chart C-2: IGCEP Generation Mix 2027 (GWh)
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: 2031
Wind, 19,464 ,

o RFO, - ,0% Imported Coal,

16,978 , 8%

Cross Border,

3,672 ,2% Local Coal,

30,816 , 14%

— RLNG, 2,018 ,1%
Gas, 9,259 , 4%

HPP, 88,200 ,
1% .
Nuclear, 24,581 , 12%

Baggase, 1,162 ,1%

Solar, 18,067 ,
8%

Chart C-3: IGCEP Generation Mix 2031 (GWh)

C-8. IGCEP Generation Mix 2022-31 (MW)

2023
Imported Coal,

RFO, 3,633, 8% 4,680 , 11%
Wind, 1,840 , 4%

Cross Border, -
, 0%

Local Coal, 3,300
, 8%

HPP, 10,847 ,
25%

~RLNG, 11,052,
26%

Solar, 1,120, 3%

Baggase, 362 ,
1% Nuclear, 3,620 ,8% Gas, 2,744 , 6%

Chart C-4: IGCEP Generation Mix 2023 (MW)
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2027

Imported Coal,

0,
Wind, 3,090 , 5% RFO, 2,210, 4% 4,680 , 8%

Cross Border,

; Local Coal, 4,590
- , 8%
1,000 , 2% -
HPP, 16,765 , 3 RLNG, 9,332,
30% ~ 17%

Gas, 2,519, 4%

Nuclear, 3,620 ,
6%
'‘Baggase, 394 ,
1%

Solar, 8,182 ,
15%

Chart C-5: IGCEP Generation Mix 2027 (MW)

2031

Imported Coal,

0,
Wind, 5,693 , 9% RFO, 1,347 ,2% 4,680 ,7%

Local Coal, 4,590
s 7%
Cross Border,
1,000 , 1%
RLNG, 8,710,
13%

Gas, 1,933, 3%

Nuclear, 3,620 ,
6%

Baggase, 394 ,
1%

HPP, 22,403,
35%

Solar, 10,262 ,
16%

Chart C-6: IGCEP Generation Mix 2031 (MW)
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Annexure D. High Demand Scenario

D-1. Annual Energy Generation Vs Annual Energy Demand (GWh) - Country
250,000
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D-2. Installed Capacity Vs Peak Demand (MW) - Country
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Annexure-D. High Demand Scenario

D-3. Optimized Generation Capacity Additions (MW)

Coal Fireq| C03l | Coal '

ﬁ;i;?l In?;‘::'trg d SFtlergfn SFtlggrqn HPP HKPEP Stc:llﬁc; Fseglfgr sz:?r :?I.'B% Vrégd Bagasse g::};;?; nglpl:;(?it‘:;e
Coal Local Local MW, | MW, | MW, Addition| Addition
Coal |Coal KE

2024 - - - - - - 500 - - - - 500 500
2025 - - - 10 - 3,120 | 750 150 500 50 - 4,580 5,080
2026 - - - 13 - 1,300 | 750 150 500 50 - 2,763 7,842
2027 - 990 990 - - 945 - 150 - 50 - 3,125 10,967
2028 - - . - - 727 . 150 3,998 50 - 4,925 15,892
2029 - - - 401 - - - 150 1,529 50 - 2,130 18,022
2030 660 - - 993 | 82 . - 150 - 50 - 1,935 19,957
2031 - - - 2430 | - - - 150 - 50 - 2,630 22,587
Total 660 990 990 3,846 | 82 | 6,092 | 2,000 | 1,050 | 6,527 350 - 22,587
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D-4. List of Projects uptill 2031 (Committed + Optimized)

# Name of Project Fuel Type g‘:,::ﬂf; DE‘;:';%?;IE Agency Status C:;;ﬁg:znc::\g
2021-22

1 |Chianwali Hydro 5 5 PPMU |PC-1 Approved Mar-22
2 |Jabori Hydro 10 10 GoKPK |PC-1 Approved Mar-22
3 [Deg Outfall Hydro 4 4 PPMU |PC-1 Approved Jun-22

Generation Additions in 2021-22 (MW) 20 20
Cumulative Addition up till 2021-22 (MW) 20 20

2022-23

1 [Net Meter Solar 370 370 AEDB Committed Jul-22
2 [Thar TEL Local Coal 330 300 PPIB LOS (Issued) Jul-22
3 | Trimmu CCGT_RLNG 1,263 1,243 PPIB LOS (Issued) Jul-22
4 |Karora Hydro 11.8 11.8 GoKPK |PC-1 Approved Aug-22
5 |Mangla (U #5-6) Hydro 70 70 | WAPDA | a9 | sep2o
6 |Koto Hydro 40.8 40.8 GoKPK |PC-1 Approved Sep-22
7 |Jamshoro Coal (U #1) | Imported Coal 660 627 GENCO |PC-1 Approved Dec-22
8 | Thal Nova Local Coal 330 300 PPIB LOS (Issued) Dec-22
9 |Thar-l (SSRL) Local Coal 1,320 1,214 PPIB LOS (Issued) Dec-22
10|Helios Solar 50 50 AEDB Ci}fgjgg'" Apr-23
11|HNDS Solar 50 50 AEDB Ciﬁﬁ%gg'" Apr-23
12|Jagran-ll (U #1) Hydro 12 12 AJK-HEB |PC-1 Approved Apr-23
13 |Meridian Solar 50 50 AEDB C%ffogjgg'" Apr-23
14 |Mangla (U #3-4) Hydro 70 70 WAPDA Refr;g';em May-23
15 |Jagran-ll (U #2) Hydro 12 12 AJK-HEB |PC-1 Approved May-23

Generation Additions in 2022-23 (MW) 4,640 4,421

Cumulative Addition up till 2023 (MW) 4,659 4,440
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y Installed | Dependable Schedule of
#| Name of Project Fuel Type Capacity| Capacity Agency Status Commissioning
2023-24
1 |Net Meter Solar 370 370 AEDB | Committed Jul-23
2 |Jagran-Il (U #3-4) Hydro 24 24 AJK-HEB |PC-1 Approved Jul-23
Yet to be i
3 |[New Solar DG Solar 500 500 desenirad Optimized Jul-23
4 |Chamfall Hydro 3.22 3.22 AJK-HEB [PC-1 Approved Aug-23
: Category-I
5 |Access_Electric Solar 10 | 10 AEDB | Project Sep-23
) o 3 il ™ | Category-|
6 Acce._c:.i_Solar - S?Iar 5 _.‘_12 11.53__ AEF)? | Project Sep-23
7 |Manjhand Solar 50 50 GoS |PC-1 Approved Sep-23
inm i e N i Category-li i
8 |Siachen Solar 100 100 GoS ‘ Proi Sep-23
roject
o I ] !
9 [Kurram Tangi Hydro 18 18 WAPDA |PC-1 Approved Oct-23
— e = '
10 |Riali-Il Hydro 7.08 7.08 PPIB | LOS (Issued) Dec-23
i’ ) [ | Category-Il
1120t Solar 100 100 PPDB _1_ roject Dec-23
12 [Lawi Hydro 69 69 GoKPK |PC-1 Approved Apr-24
13 |Suki Kinari (U #1) Hydro 221 221 PPIB | LOS (Issued) May-24
T T | Category-l ”
14 Saf_e _ Solar .__10 1 _1_0 AEDB _| Project Jun-24
15|Trans_Atlantic Wind 50 50 Aepp | Category-l Jun-24
e ki 1 | = | Prmject
16 |Western Wind 50 50 Aepp | Category-l Jun-24
| i (S | Project
Generation Additions in 2023-24 (MW) 1,594 1,594
Cumulative Addition up till 2024 (MW) 6,253 6,034
2024-25
1 |Net Meter Solar 370 370 AEDB Committed Jul-24
2 |Daral Khwar-II Hydro 10 10 PEDO Optimized Jul-24
3 |Gorkin Matiltan Hydro 84 84 GoKPK |PC-1 Approved Jul-24
1 e Yettobe | .. .
.4 KE_New_Solar Solar 150 150 deteiminad Optimized Jul-24
, : - Yet to be -
|5 |[KE_New_Wind Wind 50 50 datetmined Optimized Jul-24
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. Installed | Dependable Schedule of
Name of Project Fuel Type | o nacity| Capacity Agency Status Commissioning

Mangla (U #1-2) Hydro 70 70 WAPDA Refu“‘rg;;g':;em Jul-24
Yet to be _—

New Solar DG Solar 750 750 determined Optimized Jul-24
s Yet to be i

New_Solar_Utility Solar 3,120 3,120 determiined Optimized Jul-24
: : Yet to be —

New_Wind Wind 500 500 Aotermiined Optimized Jul-24
10| Tarbela Ext5 (U #1) Hydro 510 510 WAPDA |PC-1 Approved Jul-24
11| Suki Kinari (U #2) Hydro 221 221 PPIB LOS (Issued) Jul-24
12|CASA Cross Border [, oy 1,000 NTDC G26 Aug-24

Interconnection
13 |Tarbela Ext5 (U #2) Hydro 510 510 WAPDA |PC-1 Approved Aug-24
, Category-l

14 |Shahtaj Bagasse 32 32 AEDB Project Aug-24
15| Tarbela Ext5 (U #3) Hydro 510 510 WAPDA [PC-1 Approved Sep-24
16| Suki Kinari (U #3) Hydro 221 221 PPIB LOS (Issued) Sep-24
17 |Suki Kinari (U #4) Hydro 221 221 PPIB LOS (Issued) Nov-24
18 |Kathai-ll Hydro 8 8 PPIB LOS (Issued) Dec-24

Generation Additions in 2024-25 (MW) 8,337 8,337

Cumulative Addition up till 2025 (MW) 14,590 14,371

2025-26

Net Meter Solar 370 370 AEDB Committed Jul-25

Balkani Hydro 8 8 PEDO Optimized Jul-25

Batdara Hydro & 5 AJK-HEB Optimized Jul-25

KE_New_Solar Solar 150 150 | Yettobe | o timized Jul-25

determined

KE_New_Wind Wind 50 50 Yettobe | o imized Jul-25

determined
Yet to be -
New_Solar DG Solar 750 750 dotenrined Optimized Jul-25
- Yet to be ik

New_Solar_Utility Solar 1,300 1,300 Asterined Optimized Jul-25

New_Wind Wind 500 so0 | Yettobe | o imized Jul-25

determined

Gwadar Local Coal 300 273 PPIB LOS (Issued) Aug-25
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# Name of Project Fuel Type g‘:;::?; DE‘;:';Z?:;W Agency Status cfﬂ‘:‘:;::g;:;g
10|Mangla (U #9-10) Hydro 70 70 WAPDA Ren“l‘:gi“sgqgmt Sep-25
11 [Chapari Charkhel Hydro - 10.56 10.56 GoKPK [PC-1 Approved Sep-25
12 |Dasu (U #1) Hydro 360 360 WAPDA |PC-1 Approved May-26
13|Mohmand Dam (U #1) Hydro 200 200 WAPDA |PC-1 Approved May-26

Generation Additions in 2025-26 (MW) 4,073 4,046

Cumulative Addition up till 2026 (MW) 18,663 18,417

2026-27

1 |Net Meter Solar 370 370 AEDB Committed Jul-26
2 |Dasu (U #2) Hydro 360 360 WAPDA |PC-1 Approved Jul-26
3 |KE_New_Local Coal | Local Coal 990 912 dzgrfﬁi:: ,|  Optimized Jul-26
4 |KE_New_Solar Solar 150 150 d\;?;rﬁ-l)igeed Optimized Jul-26
5 |KE_New_Wind Wind 50 50 |reatobel optimized Jul-26
6 |New_Local Coal Local Coal 990 912 dzf;;%r?:d Optimized Jul-26
7 |New_Solar_Utility Solar 945 a5 | YLD | optimized Jul-26
8 [Mohmand Dam (U #2) Hydro 200 200 WAPDA [PC-1 Approved Jul-26
9 |Dasu (U #3) Hydro 360 360 WAPDA [PC-1 Approved Aug-26
10|Mohmand Dam (U #3) Hydro 200 200 WAPDA |[PC-1 Approved Sep-26
11|Dasu (U #4) Hydro 360 360 WAPDA [PC-1 Approved Nov-26
12|Mangla (U #7-8) Hydro 30 30 WAPDA | o Mangla | Nov-26
13|Mohmand Dam (U #4) Hydro 200 200 WAPDA |PC-1 Approved Nov-26
14 |Dasu (U #5) Hydro 360 360 WAPDA [PC-1 Approved Feb-27
15|Keyal Khwar (U #1) Hydro 64 64 WAPDA |PC-1 Approved Feb-27
16|Dasu (U #6) Hydro 360 360 WAPDA |PC-1 Approved May-27
17 |Keyal Khwar (U #2) Hydro 64 64 WAPDA |PC-1 Approved May-27

Generation Additions in 2026-27 (MW) 6053 5897
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Installed | Dependable Schedule of

# Name of Project Fuel Type Capacity| Capacity Agency Status Commissioning

Cumulative Addition up till 2027 (MW) 24,716 24,314

2027-28

1 |Net Meter Solar 370 370 AEDB Committed Jul-27
2 [KE N Yet to be .

_ _New_Solar Solar 150 150 detenmined Optimized Jul-27
3 |KE_New_Wind Wind 50 50 dzgr:::i:: d Optimized Jul-27
4 |New_Solar_Utility Solar 727 727 de;;sizgd Optimized Jul-27
5 |New_Wind Wind 3998 | 3998 | Y100 | Optimized Jul-27
6 |Gabral Kalam Hydro 88 I 88 I GoKPK |PC-1 Approved Nov-27
7 |Madyan Hydro 157 157 GoKPK |PC-1 Approved Nov-27
8 |Balakot Hydro 300 300 . GoKPK |PC-1 Approved|®  Dec-27

Generation Additions in 2027-28 (MW) 5,840 5,840

Cumulative Addition up till 2028 (MW) 30,556 30,154

2028-29
1 [Net Meter Solar 370 370 AEDB Committed Jul-28
2 |Bata Kundi Hydro 99 99 GoKPK Optimized Jul-28
3 |Chowkel Khwar Hydro 60 60 PEDO Optimized Jul-28
4 |CJ Hydro 25 25 PPDB Optimized Jul-28
5 |Harigehl-Majeedgala Hydro 40.3 40.3 AJK-PPC [ Optimized Jul-28
Yet to be T

6 |KE_New_Solar Solar 150 150 detaniinad Optimized Jul-28
7 |KE_New_Wind Wind 50 50 d:te;r:-rc:i:ee d Optimized Jul-28
8 |New_Wind Wind 1,529 1,529 d:teér:ﬁi::d Optimized Jul-28
9 [Nila Da Katha Hydro 31.3 31.3 PEDO Optimized Jul-28
10| Taobut Hydro 10 10 AJK-HEB Optimized Jul-28
11| Taunsa Hydro 135 135 PPDB Optimized Jul-28
12|Azad Pattan (U #1) Hydro 175 175 PPIB ' LOS (Issued) Dec-28
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# Name of Project Fuel Type g‘:;:ilc:?tg Df;‘:::é?;le Agency Status Ct?::ii::gnc:;g
13|Azad Pattan (U #2) Hydro 175 175 PPIB LOS (Issued) Mar-29
;A;ad Patt;_(u #1_3_)_ Hydro 175 175 PPIB LOS (Issued) Jun-29
Generation Additions in 2028-29 (MW) 3,025 3,025
Cumulative Addition up till 2029 (MW) 33,581 33,179
2029-30
1 |Net Meter Solar 370 370 AEDB Committed Jul-29
2 |Arkari Gol Hydro 99 99 PEDO Optimized Jul-29
3 |Asrit Kedam Hydro 215 215 PEDO Optimized Jul-29
4 |Dowarian Hydro 40 40 AJK-HEB Optimized Jul-29
5 |Jagran-IV Hydro 22 22 AJK-HEB Optimized Jul-29
6 |Jamshoro Coal (U #2) | Imported Coal 660 627 GENCO Optimized Jul-29
7 |Janawai Hydro 12 K 12 AJK-HEB Optimized Jul-29
8 |Kalam Asrit Hydra 238 238 PEDO Optimized Jul-29
9 |[KE_New_Solar Solar 150 150 d\;f;rﬁissd Optimized Jul-29
10|KE_New_Wind Wind 50 50 d‘;f;:ﬁir?:d Optimized Jul-29
11|Nagdar Hydro 35 35 AJK-HEB Optimized Jul-29
12 |Rajdhani Hydro 132 132 PPIB Optimized Jul-29
13 [Sharmai Hydro 152.12 152.12 PEDO Optimized Jul-29
14 {Shounter Hydro 48 48 AJK-HEB Optimized Jul-29
15 [Turtonas Uzghor ] Hydro 82.25 82.25 KE Optimized Jul-29
16 |Azad Pattan (U #4) Hydro 175 175 PPIB LOS (Issued) Sep-29
17 |Kohala (U #1) Hydro 275 275 PPIB LOS (Issued) Jun-30
Generation Additions in 2029-30 (MW) 2,756 __.2-,7;3
Cumulative Addition up till 2030 (MW) 36,337 35,902
2030-31
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. Installed | Dependable Schedule of
# Name of Project Fuel Type Capacity| Capacity Agency Status Commissioning
1 |Ashkot Hydro 300 300 PPIB Optimized Jul-30
1 {Mahl Hydro 640 640 PPIB Optimized Jul-30
2 |Thakot-ll Hydro 1,490 1,490 WAPDA Optimized Jul-30
3 |KE_New_Solar Solar 150 150 | Yettobe | ontimized Jul-30
determined
4 [KE_New_Wind Wind 50 so | rettobe b optimized Jul-30
determined
5 |Net Meter Solar 370 370 AEDB Committed Jul-30
6 |Kahala (U #2) Hydro 275 275 PPIB LOS (Issued) Aug-30
- .
7 |Kohala (U #3) Hydro 275 | 275 PPIB LOS (Issued) Oct-30
8 |Kohala (U #4) Hydro 275 : 275 PPIB LOS (Issued) Dec-30
9 |Kohala (U #5) Hydro 12 12 PPIB LOS (Issued) Feb-31
10 [Kohala (U #6) Hydro 12 12 PPIB LOS (Issued) Mar-31
Generation Additions in 2030-31 (MW) 3,849 3,848
Cumulative Addition up till 2031 (MW) | 40,186 39,751
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D-5.

w 0 ~N ® ke W N = %
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Plant Name

Almoiz
Chanar
Chiniot

Fatima

Hamza
JDW-II
JDW-II
Ryk_Mills
Shahtaj
Thal_Layyah
Access_Electric
Access_Solar
Appolo

Best

Crest

Helios

HNDS
Manjhand
Meridian

Net Meter
New_Solar
New_Solar_Feeder
QA_Solar
Safe
Siachen
Zhenfa

Zorlu

Gharo
KE_New_Solar
Oursun

Act

Act 2
Artistic_wind
Artistic Wind 2
Dawood

Din

FFC

FWEL-I
FWEL-II

Gul Ahmed
Gul_Electric

Fuel

Bagasse
Bagasse
Bagasse
Bagasse
Bagasse
Bagasse
Bagasse
Bagasse
Bagasse
Bagasse
PV
PV
PV
PV
PV
PV
PV
PV
PV
PV
PV
PV
PV
PV
PV
PV
PV
KE_PV
KE_PV
KE_PV
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind

Annual Capacity Factors (%age)

23 24 25 26 27 28 29 30 31
%
45.62 45.77 45.62 45.62 45.62 45.77 45.62 45.62 45.62
45.62 45.77 45.62 45.62 45.62 45.77 45.62 45.62 45.62
45.62 45.77 45.62 45.62.45.62 45.77 45.62 45.62 45.62
6.53 6.55 6.53 6.53 6.33 6.20 6.13 5.95 5.90
45.62 45.77 45.62 45.62 45.62 45.77 45.62 45.62 45.62
45.62 45.77 45.62 45.62 45.62 45.77 45.62 45.62 45.62
45.62 45.77 45.62 45.62 45.62 45.77 45.62 45.62 45.62
45.62 45.77 45.62 45.62 45.62 45.77 45.62 45.62 45.62
0.00 0.00 45.62 45.62 45.62 45.77 45.62 45.62 45.62
45.62 45.77 45.62 45.62 45.62 45.77 45.62 45.62 45.62
0.00 20.11 20.17 20.17 20.17 20.11 20.16 20.17 20.17
0.00 20.16 20.17 20.17 20.17 20.11 20.16 20.17 20.17
18.96 18.91 18.96 18.96 18.96 18.91 18.96 18.96 18.96
18.94 18.89 18.94 18.94 18.94 18.89 18.93 18.94 18.94
19.19 19.13 19.19 19.19 19.19 19.13 19.18 19.19 19.19
23.51 23.27 23.33 23.33 23.33 23.27 23.32 23.33 23.33
23.51 23.27 23.33 23.33 23.33 23.27 23.32 23.33 23.33
0.00 23.23 23.33 23.33 23.33 23.27 23.32 23.33 23.33
23.51 23.27 23.33 23.33 23.33 23.27 23.32 23.33 23.33
17.08 17.03 17.08 17.08 17.08 17.03 17.07 17.08 17.08
0.00 0.00 22.08 22.08 22.08 22.02 22.06 22.08 22.08
0.00 19.95 20.00 20.00 20.00 19.95 19.99 20.00 20.00
19.04 18.99 19.04 19.04 19.04 18.99 19.04 19.04 19.04
0.00 20.11 20.17 20.17 20.17 20.11 20.16 20.17 20.17
0.00 23.23 23.33 23.33 23.33 23.27 23.32 23.33 23.33
21.50 21.44 21.50 21.50 21.50 21.44 21.49 21.50 21.50
0.00 20.16 20.17 20.17 20.17 20.11 20.16 20.17 20.17
25.25 25.18 25.25 25.25 25.25 25.18 25.25 25.25 25.25
0.00 0.00 22.08 22.08 22.08 22.02 22.08 22.08 22.08
20.97 20.91 20.97 20.97 20.97 20.91 20.97 20.97 20.97
30.99 30.91 30.99 30.99 30.99 30.91 30.68 30.68 30.99
37.94 37.09 37.19 37.19 37.19 37.09 37.19 37.19 37.19
34.86 34.82 34.86 34.86 34.86 34.82 34.86 34.86 34.86
37.94 37.09 37.19 37.19 37.19 37.09 36.85 37.19 37.19
30.99 30.91 30.99 30.99 30.99 30.91 30.68 30.99 30.99
37.94 37.09/37.19 37.19 37.19 37.09 36.85 37.07 37.19
34.86 34.82 34.86 34.86 34.86 34.82 34.86 34.86 34.86
34.86 34.82 34.86 34.86 34.86 34.82 34.86 34.86 34.86
34.86 34.82 34.86 34.86 34.86 34.82 34.68 34.86 34.86
30.99 30.91 30.99 30.99 30.99 30.91 30.99 30.99 30.99
37.94 37.09 37.19 37.19 37.19 37.09 36.85 36.85 37.19
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Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31

Plant Name

Hawa
Indus_Energy
Jhimpir
Lakeside
Liberty Wind_1
Liberty Wind_2
Master
Master_Green
Metro_Power
Metro_Wind
NASDA
New_Wind
Sachal
Sapphire_Wind
Tenaga
Three_Gorges_|
Three_Gorges_||
Three_Gorges_llI
Trans_Atlantic
Tricom
Tricon_A
Tricon_B
Tricon_C

UEP

Western

Yunus

Zephyr
Zorlu_Wind
KE_New_Wind
CASA

Balkani
Batdara

Daral Khwar-Il
Janawai
Taobut

Arkari Gol
Ashlkot

Asril Kedam
Bata Kundi
Chowkel Khwar

CJd

33 Dowarian

Fuel

Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
KE_Wind
Interconnection
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidale
HPP Candidale
HPP Candidate

HPP Candidate

23 24 25 26 27 28
%
34.86 34.82 34.86 34.86 34.86 34.82
37.94 37.09 37.19 37.19 37.19 37.09
34.86 34.82 34.86 34.86 34.86 34.82
38.93 38.07 38.17 38.17 38.17 38.07
37.94 37.09 37.19 37.19 37.19 37.09
37.94 37.09 37.19 37.19 37.19 37.09
30.99 30.91 30.99 30.99 30.99 30.91
37.94 37.08 37.19 37.19 37.19 37.09
31.99/31.91/31.99 31.99/31.99 31.91
37.94 37.08 37.19 37.19 37.19 37.09
38.93 38.07 38.17 38.17 38.17 38.07
0.00 0.00 41.28 41.28 41.28 41.17
30.99 30.81 30.99 30.99 30.99 30.91
30.99 30.91 30.99 30.99 30.99 30.91
30.99 30.81 30.99 30.99 30.99 30.91
31.99 31.91 31.99 31.99 31.99 31.91
34.86 34.82 34.86 34.86 34.86 34.82
34.86 34.82 34.86 34.86 34.86 34.82

29 30 31

34.86 34.86 34.86
36.54 37.19 37.19
34.68 34.86 34.86
37.82 38.17 38.17
36.85 37.19 37.19
36.20 37.19 37.19
30.68 30.99 30.99
36.85 37.19 37.19
31.99 31.66 31.99
36.54 37.19 37.19
37.81 38.17 38.17
41.28 41.28 41.28
30.68 30.99 30.99
30.68 30.99 30.99
30.68 30.99 30.99
31.99 31.99 31.99
34.68 34.86 34.86
34.86 34.86 34.86

0.00 41.17 41.28 41.28 41.28 41.17 40.85 41.28 41.28

37.94 37.09 37.19 37.19 37.19 37.09
34.86 34.82 34.86 34.86 34.86 34.82
34.86 34.82 34.86 34.86 34.86 34.82
34.86 34.82 34.86 34.86 34.86 34.82
30.99 30.91 30.99 30.99 30.99.30.9‘1
0.00 37.19 37.19 37.19 37.19 37.09
30.99 30.91 30.99 30.99 30.99 30.91
34.86 34.82 34.86 34.86 34.86 34.82
31.99 31.91 31.99 31.99 31.99 31.91
0.00 0.00 41.28 41.28 41.28 41.05
0.00 0.00 41.92 41.92 41.92 41.80
0.00 0.00 0.00 51.55 51.55 51.41
0.00 0.00 0.00 49.49 49.49 49.35
0.00 0.00 52.05 52.05 52.05 51.91
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00
0.00
0.00

0.Co

0.00 0.00
0.00 0.00 0.00
0.00 0.00 06.00
0.00 0.00 0.00

G.00 0.00 0.00 0.0

36.85 37.19 37.19
34.86 34.86 34.86
34.86 34.86 34.86
34.86 34.86 34.86
30.68 30.99 30.99
37.15 37.19 37.19
30.68 30.99 30.99
34.86 34.86 34.86
31.66 31,99 31.99
41.28 41.28 41.28
41.92 41.92 41.92
51.55 51,55 51.55
49.49 49.49 49.49
52.05 52.05 52.05
0.00 55.69 55.78
46.69 46.69 46.69
0.00 42.22 42.22
0.00
0.00 49,72 49.72

0.00 46.58

0.50 50:50 50.50

10 QR A0 OF
=0, 0G40 20,09
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Annexure-D. High Demand Scenario

# Plant Name
& ;1?3:;5:;113
85 Jagran-IV

86 Kalam Asrit
87 Mahl

88 Nagdar

89 Nila Da Katha
90 Rajdhani

91 Sharmai

92 Shounter

93 Taunsa

94 Thakot-lll

95 Turtonas Uzghor
96 Azad Pattan
97 Balakot

98 Dasu

99 Gabral Kalam
100 Gorkin Matiltan
101 Jagran-li

102 Karot

103 Keyal Khwar
104 Kohala

105 Koto

106 Lawi

107 Madyan

108 Mohmand Dam
109 Suki Kinari

110 Tarbela Ext 5
111 Chamfall

112 Chapari Charkhel
113 Chianwali

114 Deg Outfall
115 Jabori

116 Karora

117 Kathai-ll

118 Kurram Tangi
119 Riali-ll

120 Allai Khwar
121 Chashma

122 Daral Khwar
123 Dubair Khwar
124 Ghazi Brotha
125 Golen Gol

Fuel

HPP Candidate

HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate

KE_HPP Candidate

HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing

23 24 25 26 27 28 29 30 31
%
0.00 0.00 0.00 0.00 0.00 0.00 63.43 63.43 63.47

0.00 49.09 49.09
0.00 44.41 44.41

0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 46.53
0.00 0.00 0.00 0.00 0.00 0.00 0.00 48.87 48.87
0.00 0.00 0.00 0.00 0.00 0.00 51.31 51.31 51.31
0.00 0.00 0.00 0.00 0.00 0.00 0.00 58.46 58.46
0.00 0.00 0.00 0.00 0.00 0.00 0.00 50.94 50.94
0.00 0.00 0.00 0.00 0.00 0.00 0.00 48.86 48.86
0.00 0.00 0.00 0.00 0.00 0.00 55.02 55.02 55.02
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 56.27
0.00 0.00 0.00 0.00 0.00 0.00 0.00 51.8551.90
0.00 0.00 0.00 0.00 0.00 0.00 52.77 54.06 52.77
0.00 0.00 0.00 0.00 0.00 40.75 41.21 41.21 41.21
0.00 0.00 0.00 64.47 64.47 64.29 64.47 64.47 64.47
0.00 0.00 0.00 0.00 0.00 33.77 33.77 33.77 33.77
0.00 0.00 42.83 42.83 42.83 42.71 42.80 42.83 42.83
50.53 50.39 50.53 50.53 50.53 50.39 50.53 50.53 50.53
44.39 44.29 44.39 44.39 44.39 44.29 44.38 44.38 44.39
0.00 0.00 0.00 0.00 52.07 51.92 52.07 52.07 52.07
0.00 0.00 0.00 0.00 0.00 0.00 0.00 56.14 56.14
57.12 57.08 57.24 57.19 57.19 56.96 57.12 57.12 57.23
0.00 47.99 48.10 48.05 48.05 47.90 47.99 47.99 48.08
0.00 0.00 0.00 0.00 0.00 47.43 47.43 47.43 47.43
0.00 0.00 0.00 42.7142.71 42.60 42.71 42.71 42.71
0.00 49.07 49.07 49.07 49.07 48.93 49.07 49.07 49.07
0.00 0.00 10.05 10.05 10.05 10.02 10.05 10.05 10.05
0.00 49.12 48.12 49.12 49.12 48.99 49.12 49.12 49.12
0.00 0.00 0.00 73.59 73.66 73.57 73.59 73.62 73.66
61.15 60.98 61.15 61.15 61.15 60.98 61.15 61.15 61.15
76.29 76.09 76.29 76.29 76.29 76.09 76.26 76.29 76.29
77.21 77.23 77.21 77.21 77.21 77.23 77.21 77.21 77.21
67.55 67.57 67.62 67.55 67.55 67.42 67.48 67.48 67.58
0.00 0.00 60.37 60.37 60.37 60.21 60.37 60.37 60.37
0.00 17.01 17.05 17.05 17.05 17.01 17.05 17.05 17.05
0.00 53.15 53.17 53.16 53.16 53.01 53.15 53.15 53.16
44.32 44.20 44.32 44.32 44.32 44.20 44.32 44.32 44.32
48.58 48.45 48.58 48.58 48.58 48.45 48.58 48.58 48.58
38.58 38.48 38.58 38.58 38.58 38.48 38.58 38.58 38.58
53.09 52.85 53.09 53.09 53.09 52.95 53.09 53.09 53.09
52.78 52.63 52.78 52.78 52.78 52.63 52.78 52.78 52.78
9.15)|9.12(9.15| 9.16(9.16 | 912 | 9.15| 8.15| 9.15
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Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31

# Plant Name

126 Gulpur

127 Jagran-|

128 Jinnah

129 Khan Khwar
130 Malakand-lll
131 Mangla

132 Neelum Jehlum
133 New Bong

134 Patrind

135 Small Hydel
136 Tarbela 1-14
137 Tarbela_Ext_4
138 Warsak

139 Engro 90MW
140 Foundation
141 Guddu-l

142 Guddu-ll

143 Guddu-V (747)
144 Liberty

145 Uch

146 Uch-lI

147 SNPC-|

148 SNPC-II

149 AES Lalpir

150 AES Pakgen
151 HUBCO

152 Jamshoro-1 U1
153 Jamshoro-Il U4
154 Muzaffargarh-1 U1
155 Muzaffargarh-l U2
156 Muzaffargarh-l U3
157 Muzaffargarh-Il U4
158 Saba

159 AGL

160 Atlas

161 Engro 127MW
162 HuB N

163 Kohinoor

164 Liberty Tech
165 Nishat C

166 Nishat P

167 C-1

Fuel

HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
CCGT_Gas
CCGT _Gas
CCGT Gas
CCGT _Gas
CCGT_Gas
CCGT_Gas
CCGT_Gas
CCGT_Gas

KE_CCGT_Gas
KE_CCGT_Gas

ST RFO
ST_RFO
ST RFO
ST RFO
ST_RFO
ST_RFO
ST RFO
ST_RFO
ST_RFO
ST RFO
DG_RFO
DG RFO
DG_RFO
DG_RFO
DG_RFO
DG _RFO
DG _RFO
DG _RFO
Nuclear

23 24 25 26 27 28 29 30 3
%
28.92 28.84 28.92 28.92 28.92 28.84 28.92 28.92 28.92
48.95 48.82 48.95 48.95 48.95 48.82 48.95 48.95 48.95
25.74 25.67 25.74 25.74 25.74 25.67 25.74 25.74 25.74
40.22 40.11 40.22 40.22 40.22 40.11 40.22 40.22 40.22
53.86 53.71 53.86 53.86 53.86 53.71 53.86 53.86 53.86
64.98 60.97 58.32 56.00 54.77 54.20 54.35 54.35 54.35
51.65 51.54 51.69 51.69 51.69 51.54 51.65 51.67 51.69
55.49 55.34 55.49 55.49 55.49 55.34 55.49 55.49 55.49
43.76 43.64 43.76 43.76 43.76 43.64 43.76 43.76 43.76
45.20 45,08 45.20 45.20 45.20 45.08 45.20 45.20 45.20
37.99 37.89 37.99 37.99 37.99 37.89 37.99 37.99 37.99
30.12 30.04 30.12 30.12 30.12 30.04 30.12 30.12 30.12
50.64 50.50 50.64 50.64 50.64 50.50 50.64 50.64 50.64
90.23 74.96 62.46 50.73 70.05 35.75 31.48 31.28 27.60
89.97 90.25 89.99 89.98 82.20 57.94 57.94 80.23 76.05
36.90 74.63 74.43 74.42 68.17 17.48 21.27 66.63 65.02
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
75.56 75.77 75.56 75.56 72.41 53.56 55.19 68.72 69.08
75.60 75.02 74.53 73.40 0.00 0.00 0.00 0.00 0.00
86.08 86.32 86.08 85.73 69.44 43.39 43.74 47.73 0.00
87.77 88.05 87.80 87.78 79.24 51.33 51.33 51.31 51.32
91.98 92.25 92.00 91.98 83.22 39.42 41.21 68.03 46.21
91.98 92.25 92.00 91.99 84.04 41.09 43.06 83.67 67.44
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
14.38 21.69 0.00 0.00 0.00 0.00 0.00 0.00 0.00
36.12 36.12 21.72 0.00 0.00 0.00 0.00 0.00 0.29
14.40 21.72 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.01 0.01 0.00 0.00 0.01 0.01 0.01 0.01 0.01
36.12 36.12 21.72 0.00 0.00 0.00 0.00 0.00 0.00
14.39 21.70 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.29
36.12 21.72 0.00 0.00 0.00 0.00 0.00 0.00 0.23
36.81 22.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00
80.43 80.65 80.43 80.43 80.43 80.65 80.43 80.43 80.43
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Annexure-D. High Demand Scenario

# Plant Name

168 C-2

169 C-3

170 C4

171 K-2

172 K-3

173 Engro Thar

174 Gwadar

175 Lucky

176 NEW_L.Coal 660
177 New_L.Coal Il
178 Thal Nova

179 Thar TEL

180 Thar-l (SSRL)
181 K.E_NEW_L.Coal
182 China HUBCO
183 Jamshoro Coal
184 Jamshoro Coal 2
185 Port Qasim

186 Sahiwal Coal

187 FPCL

188 Davis

189 Balloki

190 Bhikki

191 FKPCL

192 Halmore

193 Haveli

194 KAPCQ 1

195 KAPCO 2

196 KAPCO 3

197 Nandipur

198 Orient

199 Rousch

200 Saif

201 Saphire

202
203
204
205
206
207
208
209

Trimmu
BQPS2
BQPS3
KCCPP
KTGTPS
SGTPS
BQPS1-U1
BQPS1-U5

Fuel

Nuclear
Nuclear
Nuclear
Nuclear
Nuclear
Local Coal
Local Coal
Local Coal
Local Coal
Local Coal
Local Coal
Local Coal
Local Coal
KE_Local Coal
Imported Coal
Imported Coal
Imported Coal
Imported Coal
Imported Coal
KE_Imported Coal
DG _RLNG
CCGT_RLNG
CCGT_RLNG
CCGT_RLNG
CCGT_RLNG
CCGT_RLNG
CCGT_RLNG
CCGT_RLNG
CCGT_RLNG
CCGT_RLNG
CCGT _RLNG
CCGT_RLNG
CCGT_RLNG
CCGT _RLNG
CCGT_RLNG
KE_CCGT_RLNG
KE_CCGT_RLNG
KE_CCGT_RLNG
KE_CCGT_RLNG
KE_CCGT_RLNG
KE_ST RLNG
KE_ST _RLNG

23 24 25 26

27
%

28 29 30 31

79.61 79.83 79.61 79.61 79.61 79.83 79.61 79.61 79.61
81.01 81.23 81.01 81.01 81.01 81.23 81.01 81.01 81.01
81.01 81.23 81.01 81.01 81.01 81.23 81.01 81.01 81.01
85.06 85.30 85.07 85.06 85.06 85.28 85.02 85.03 85.05
85.66 85.90 85.67 85.66 85.66 85.88 85.61 85.63 85.65
82.51 82.74 82.51 82.51 82.07 79.87 79.08 78.26 77.24
0.00 0.00 0.00 69.18 82.20 79.88 78.88 77.50 77.08
85.08 85.31 85.08 85.08 85.07 85.01 84.18 84.48 85.07
0.00 0.00 0.00 0.00 83.33 82.95 82.16 82.46 83.04
0.00 0.00 0.00 0.00 83.33 82.98 82.46 82.46 83.15
49.35 85.21 84.98 84.98 84.93 82.51 82.63 82.55 80.94
84.98 85.21 84.98 84.98 84.97 82.65 82.39 82.85 80.20

42.14 85.21 84.98 84.98 84.98 83.81
0.00 0.00 0.00 0.00 83.33 82.85
50.10 50.10 50.10 50.10 50.10 50.10
49.36 85.12 85.00 84.39 28.53 14.78
0.00 0.00 0.00 0.00 0.00 0.00
50.01 50.01 50.01 50.01 50.01 50.01
50.00 50.00 50.00 50.00 50.00 50.00

82.15 78.35 22.08 52.08
0.00 0.00 0.00 0.00
453 257 1.61 3.96
1.31 0.86 0.33 1.27
0.04 0.26 0.00 0.00
37.73 37.73 37.73 22.68
11.75 7.12 5.64 8.46
35.31 35.38 35.30 0.00
11.86 11.83 11.87 0.00
0.00 0.00 0.00 0.00
36.38 36.38 36.38 21.87
37.73 23.29 0.00 0.55
0.31 0.48 0.00 0.09
37.73 37.73 37.73 22.68
37.73 37.73/37.73 22.68
28.57 29.71 16.10 15.93
85.44 83.90 49.93 78.73
89.91 89.93 85.67 83.88
85.31 82.63 24.86 27.46
45.54 42.45 10.17 13.51
48.76 45.65 10.69 14.14
11.08 0.00 0.00 0.00
30.31 32.47 2.00 2.89

16.18
0.00
2.67
0.84
0.00
0.30
4.91
0.00
0.00
0.00
0.02
0.30
0.00
0.30
0.30
9.10

19.29

31.37

12.02
7.92
8.34
0.00
0.99

83.31 83.69 83.95
82.49 82.65 82.77
50.10 50.10 50.10
18.50 21.57 24.33
0.00 21.94 23.37
50.01 50.01 50.01
50.00 50.00 50.00
14.79 15.33 20.34
0.00 0.00 0.26
1.70 1.43 1.46
1.03 | 1.05 | 1.15
0.00 0.00 0.00
0.30 0.30 0.50
241 235 349
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.29 0.29 0.30
0.30 0.39 0.61
0.12 0.29 0.00
0.30 0.30 0.31
0.30 0.30 061
3.73  6.15| 6.53 | 8.16
10.35 14.37 14.80 16.07
21.86 24.23 26.22 28.94
8.95 10.97 13.75 14.43
286 4.77 6.24 722
355 529 6.39 843
0.00 0.00 0.00 0.00
1.22 1.58 1.72 245

11.18
0.00
1.12
0.32
0.00
0.30
1.7
0.00
0.00
0.00
0.00
0.30
0.00
0.00
0.01
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Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31

23 24 25 26 27 28 29 30 31
# Plant Name Fuel - e .

%
210 BQPS1-U KE_ST RLNG (17.13 17.52 1.54 1.99 0.56 092 146 1.52 2.04

211 BQPS1-U2 KE_GT_RLNG  23.71 0.00 0.00 0.00 0.00 0.0 0.0 0.00 0.00

(All numbers in yellow color, in this table, represent retirement of the corresponding
project.)
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Annexure-D. High Demand Scenario

D-6. Year-wise Installed Capacity Addition (MW)

2

P[4 |hyaro | RLNG [Nuctar| 0TS e | Local | Furnace | Cross | e Yearly| £ B

5]
Jun-22 1,320 | 10,752 | 10,087 | 3,620 4,020 2,802 | 3,491 5,169 - - 41,261
2023 1,980 95 965 - 660 520 -747 -1,536 - 1,937 43,198
2024 =2 342 -420 - - 1,252 - - - 1,174 44,372
2025 - 2,365 = 5 = 4,972 = - 1,000 8,337 52,708
2026 300 653 -1,300 - - 3,120 - - - 2,773 55,482
2027 1,980 | 2,558 - - - 1,515 | -225 -1,292 - 4,536 60,018
2028 - 545 - - - 5,295 - -131 - 5,709 65,727
2029 - 926 - - - 2,099 - 727 - 2,298 68,025
2030 - 1,526 -172 - 660 570 - -136 - 2,448 70,472
2031 - 3,279 -450 - - 570 -586 - - 2,813 73,285
Total 5,580 23,041 | 8,710 | 3,620 5,340 | 22,714 1,933 1,347 1,000 32,025 73,285
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Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31

D-7. IGCEP Generation Mix 2023-2031 (GWh)

2023

Wind, 5,591 , 4% RFO. 2.915 . 2%

Imported Coal,
19,261 , 12%

Cross Border, -
, 0%

Local Coal,

HPP, 41,573, 16,894 , 11%

26%

Solar, 1,791 , 1% /
. _RLNG, 25,160 ,

Baggase, 1,039... 16%
Nuclear, 24,581 , 16% Gas, 17,915 ,
11%
Chart D-1: IGCEP Generation Mix 2023 (GWh)
Wind, 10,053 , 2027
5%
RFO, 0, 0%
Cross Border, Imported Coal,
3,672 ,2% 17,817 , 9%
Local Coal,
37,634 , 19%
HPP, 60,032 ,
31%
RLNG, 5,517 ,3%
Gas, 15,351 ,8%
Solar, 19,420 ,

10%

Baggase, 1,165 ,1% Nuclear, 24,581 , 12%

Chart D-2: IGCEP Generation Mix 2027 (GWh)
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Annexure-D. High Demand Scenario

2031

RFO, 13.0% |mported Coal,
18,888 , 8%

Wind, 30,760 ,
12%

Cross Border, Local Coal,

3,672 ,2% ‘ 36,852 , 15%
. = i RLNG, 4,973 ,2%
bk Gas, 10,987 , 4%
HPP, 90,799 ,
37% \
Nuclear, 24,580 , 10%
Baggase, 1,161 ,0%

Solar, 24,200 ,
10%

Chart D-3: IGCEP Generation Mix 2031 (GWh)

D-8. IGCEP Generation Mix 2023-31 (MW)

2023

Imported Coal,
RFO, 3,633, 8% 4,680 ,11%
Wind, 1,840 , 4%

Crbss Border, -
, 0%

Local Coal, 3,300
, 8%

HPP, 10,847 ,
25%

RLNG, 11,052,
26%
Solar, 1,120 ,3%

Baggase, 362,
1% Nuclear, 3,620 , 8% Gas, 2,744, 6%

Chart D-4: IGCEP Generation Mix 2023 (MW)
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Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31

2027

Imported Coal,
Wil"ld 3 ogo 5% RFO, 2,210 1 40/0 4,680 ] ao’,D

Cross Border,

~Local Coal, 5,580
1,000 , 2% | A
HPP, 16,765 ,
28% S RLNG, 9,332,
] 15%
Gas, 2,519, 4%
Nuclear, 3,620 ,
6%
Solar, 10,697 , Baggase, 394 ,

18%

1%

Chart D-5: IGCEP Generation Mix 2027 (MW)

2031

Wind, 8,817, RFO, 1,347 , 2% Imported Coal,
12% ' 5,340 , 7%

Local Coal, 5,580
, 8%
"RLNG, 8,710,
12%

Cross Border,

1,000 , 1%
Gas, 1,933, 3%
HPP, 23,041, Nuclear, 3,620 ,
31% 5%

Baggase, 394,
1%

Solar, 13,504 ,
18%

Chart D-6: IGCEP Generation Mix 2031 (MW)
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Annexure-E. Diamer Bhasha HPP as Committed project in 2029

Annexure E. DiamerBhasha HPPin 2029
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Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31

E-3. Optimized Generation Capacity Additions (MW)

fsca | CFd | “Stoam |, | wpp | Sela | Solr | SO | win | Wina | g | BV | Camuitie

Local Coal Coal KE MW, | MW, MW, Addition Addition
2024 = ~ . - . 500 - - . . 500 500
2025 - - 10 - 3,120 750 180 500 50 - 4,580 5,080
2026 - - 13 - 1,300 | 477 150 500 50 - 2,490 7,569
2027 - 990 - - 1,047 ¥ 150 - 50 - 2,237 9,806
2028 = . “ . - . 150 2,524 50 - 2,724 12,630
2029 - - 4,535* - - - 150 - 50 - 4,735 17,265
2030 - - 989 82 - - 180 - 50 - 1,271 18,537
2031 - - 2,130 - - - 160 - 50 - 2,330 20,867
Total - 990 7,676 | 82 | 5467 | 1,727 | 1,050 3,524 350 - 20,867

*4,200 MW Diamer Bhasha HPP has been represented here.
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Annexure-E. Diamer Bhasha HPP in 2029

E-4. List of Projects uptill 2031 (Committed + Optimized)

# Name of Project Fuel Type g':;:gft: D%;::;;i?;le Agency Status Cfn‘itr:'ﬁdsg:gnﬂ;g
2021-22

1 |Chianwali Hydro 5 5 PPMU |PC-1 Approved Mar-22
2 [Jabori Hydro 10 10 GoKPK |PC-1 Approved Mar-22
3 |Deg Outfall Hydro 4 4 PPMU |PC-1 Approved Jun-22

Generation Additions in2021-22 (MW) 20 20
Cumulative Addition up till 2021-22 (MW) 20 20

2022-23
1 [Net Meter Solar 370 370 AEDB Committed Jul-22
2 |Thar TEL Local Coal 330 300 PPIB LOS (Issued) Jul-22
3 |Trimmu * CCGT_RLNG 1,263 1,243 PPIB LOS (Issued) Jul-22
4 |Karora Hydro 11.8 11.8 GoKPK |[PC-1 Approved Aug-22
5 [Mangla (U #5-6) | Hydro 70 70 WAPDA Ren':’:gi"ém = Sep-22
6 [Koto . Hydro 40.8 40.8 GoKPK |PC-1 Approved Sep-22
7 |Jamshoro Coal (U #1) | Imported Coal 660 627 GENCO |PC-1 Approved Dec-22
8 |Thal Nova | Local Coal 330 300 PPIB LOS (Issued) Dec-22
9 |Thar-l (SSRL) Local Coal 1,320 1,214 PPIB LOS (Issued) Dec-22
10| Helios Solar 50 50 AEDB Ca;f%gg‘" Apr-23
11|HNDS Solar 50 50 AEDB Carjﬁfj:g”" Apr-23
12|Jagran-Il (U #1) Hydro 12 12 AJK-HEB |PC-1 Approved Apr-23
13| Meridian Solar 50 50 Aeps | Categon-l Apr-23
o Project

14 |Mangla (U #3-4) Hydro 70 70 WAPDA Refrrta:;;ghislent May-23
15|Jagran-Il (U #2) Hydro 12 12 AJK-HEB |PC-1 Approved May-23

Generation Additions in 2022-23 (MW) 4,640 4,421

Cumulative Addition up till 2023 (MW) 4,659 4,440
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Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31

i Installed | Dependable Schedule of
#| Name ofProject | FuelType |0 ooce| Capacity | A9encY Status | oo mmissioning
2023-24
1 [Net Meter Solar 370 370 AEDB Committed Jul-23
2 |Jagran-ll (U #3-4) Hydro 24 24 AJK-HEB |PC-1 Approved Jul-23
3 |New_Solar DG Solar 500 so0 | Yettobe | o yimized Jul-23
= i determined W o
4 |Chamfall Hydro 3.22 3.22 AJK-HEB |PC-1 Approved Aug-23
. | Category-|
5 |Access_Electric Sc_:lfr ) 10 10 ) | AEDB Project Sep-23
i f Category-| 3
6 |[Access_Solar Solar | 12 !__._11.52 | AEDB | Project .Sep 23 .
7 Manjhand Solar | 50 | 50 |  GoS PC-1 Approved Sep-23
, |
8 |Siachen Solar 100 100 GoS CaF‘feQ‘W'" Sep-23
roject
- R . e o | EINIEUE
9 |Kurram Tangi Hydro |18 | 18 WAPDA |PC-1 Approved Oct-23
10| Riali-l Hydro | 7.08 | 7.08 PPIB LOS (Issued) Dec-23
B | ! Category-ll
11 Zf)_rlu Solar . 100 _l_ 100 PPDB Project Dec-23
12|Lawi Hydro | 69 69 GoKPK |PC-1 Approved Apr-24
13|Suki Kinari (U #1) Hydro 221 221 PPIB LOS (Issued) May-24
14|Safe Solar | 10 10 AEDB | Category-l Jun-24
; Project
LL i =l | S T :
15|Trans_Atlantic Wind | 50 | 50 AEDB | Categony-l Jun-24
= - | ] Project
| i ____ i N CH
16|Western Wind | 50 50 Aeps | Categoryl Jun-24
_ i ) Project
Generation Additions in 2023-24 (MW) 1,594 1,594
Cumulative Addition up till 2024 (MW) 6,253 6,034
2024-25
1 [Net Meter Solar 370 370 AEDB Committed Jul-24
2 |Daral Khwar-II Hydro 10 10 PEDO Optimized Jul-24
3 |Gorkin Matiltan Hydro 84 84 GoKPK |PC-1 Approved | Jul-24
— - - - - - - S — — I
4 |KE_New_Solar Solar 150 150 | Yettobe | o timized Jul-24
determined
. i Yet to be -
5 |KE_New_Wind Wind 50 50 Aatacrlned Optimized Jul-24
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Annexure-E. Diamer Bhasha HPP in 2029

: Installed | Dependable Schedule of
#| Name of Project Fuel Type Capacity| /Capacity Agency Status Commissioning
| Mangla
6 |Mangla (U #1-2) Hydro 70 70 WAPDA | o o ot Jul-24
Yet to be _—
7 |New_Solar DG Solar 750 750 digkaarminail Optimized Jul-24
i Yet to be i
8 |[New_Solar_Utility Solar 3,120 3,120 ditaninad Optimized Jul-24
: : Yet to be "y
9 |[New_Wind Wind 500 500 detormibad Optimized Jul-24
10 |Tarbela Ext5 (U #1) Hydro 510 510 WAPDA [PC-1 Approved Jul-24
11|Suki Kinari (U #2) Hydro 221 221 PPIB LOS (Issued) Jul-24
12|CASA Craes Bowder | 4, 1,000 NTDC G2G Aug-24
Interconnection
13| Tarbela Ext5 (U #2) Hydro 510 510 WAPDA [PC-1 Approved Aug-24
, Category-l X
14 |Shahtaj Bagasse 32 32 AEDB Project Aug-24
15 |Tarbela Ext5 (U #3) Hydro 510 510 WAPDA [PC-1 Approved Sep-24
16| Suki Kinari (U #3) Hydro 221 221 PPIB LOS (Issued) Sep-24
17 |Suki Kinari (U #4) Hydro 221 221 PPIB LOS (Issued) Nov-24
18|Kathai-ll Hydro 8 8 PPIB LOS (Issued) Dec-24
Generation Additions in 2024-25 (MW) 8,337 8,337
Cumulative Addition up till 2025 (MW) 14,590 14,371
2025-26
1 [Net Meter Solar 370 370 AEDB Committed Jul-25
2 [Balkani Hydro 8 8 PEDO Optimized Jul-25
3 |Batdara Hydro 5 5 AJK-HEB Optimized Jul-25
4 |KE_New_Solar Solar 150 150 | Yettobe [ . imized Jul-25
determined
5 |KE_New_Wind Wind 50 50 Yettobe | o ed Jul-25
determined
Yet to be e
6 [New_Solar DG Solar 477 477 detanmined Optimized Jul-25
iz Yet to be oo
7 |New_Solar_Utility Solar 1,300 1,300 determined Optimized Jul-25
8 |New_Wind Wind 500 s00 | Yettobe | o iimized Jul-25
determined
9 |Gwadar Local Coal 300 273 PPIB LOS (Issued) Aug-25
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Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31

# Name of Project Fuel Type g’;:gft: Dg‘;:"ai?;'e Agency Status Cosn?l'r.'lneg‘;:zrg:lg
10|Mangla (U #9-10) Hydro 70 70 WAPDA Ren’:"rgi"sﬁem Sep-25
11|Chapari Charkhel Hydro 10.56 10.56 GoKPK [PC-1 Approved Sep-25
12|Dasu (U #1) Hydro 360 360 WAPDA |PC-1 Approved May-26
13|Mohmand Dam (U #1) Hydro 200 200 WAPDA |PC-1 Approved May-26

Generation Additions in 2025-26 (MW) 3,800 3,773

Cumulative Addition up till 2026 (MW) 18,390 18,144

2026-27

1 [Net Meter Solar 370 370 AEDB Committed Jul-26
2 |Dasu (U #2) Hydro 360 360 WAPDA |PC-1 Approved Jul-26
3 |KE_New_Local Coal | Local Coal 990 912 d\;te;r:ﬁi:gd Optimized Jul-26
4 |KE_New_Solar Solar 150 150 | =00 | Optimized Jul-26
5 |KE_New_Wind Wind 50 50 d\';fér:giggd Optimized Jul-26
6 |New_Solar_Utility Solar 1,047 1,047 aﬁfér:ﬁiﬁﬁd Optimized Jul-26
7 [Mohmand Dam (U #2) Hydro 200 200 WAPDA |PC-1 Approved Jul-26
8 |Dasu (U #3) Hydro 360 360 WAPDA |PC-1 Approved Aug-26
9 [Mohmand Dam (U #3) Hydro 200 200 WAPDA |PC-1 Approved Sep-26
10|Dasu (U #4) Li-i;'; R 360 360 WAPDA |PC-1 Approved Nov-26
11|Mangla (U #7-8) Hydro 30 30 WAPDA Refl’f:sﬂ;ent Nov-26
12| Mohmand Dam (U #4) Hydro 200 200 WAPDA [PC-1 Approved Nov-26
13|Dasu (U #5) Hydro 360 360 WAPDA |PC-1 Approved Feb-27
14 |Keyal Khwar (U #1) Hydro 64 64 WAPDA |PC-1 Approved Feb-27
15|Dasu (U #6) Hydro 360 360 WAPDA |PC-1 Approved May-27
16 |Keyal Khwar (U #2) Hydro 64 64 WAPDA |PC-1 Approved May-27

Generation Additions in 2026-27 (MW) 5165 5087

Cumulative Addition up till 2027 (MW) 23,555 23,231
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Annexure-E. Diamer Bhasha HPP in 2029

- < Installed | Dependable Schedule of
# Name of Project Fuel Type Capacity| Capacity Agency Status Conumissioning
2027-28
1 [Net Meter Solar 370 370 AEDB Committed Jul-27
2 |KE_New_Solar Solar 150 150 | Yettobe | o timized Jul-27
determined
: ; Yet to be G
3 |KE_New_ Wind Wind 50 50 datamined Optimized Jul-27
4 |New_Wind Wind 2524 | 2504 | YOttobel o imized Jul-27
determined
5 |Gabral Kalam Hydro ! 88 88 GoKPK |PC-1 Approved Nov-27
6 [Madyan Hydro | 157 157 | GoKPK |PC-1 Approved|  Nov-27
. e | MR |
| |
7 |Balakot Hydro ‘ 300 300 | GoKPK |PC-1 Approved Dec-27
Generation Additions in 2027-28 (MW) 3,639 3,639
Cumulative Addition up till 2028 (MW) 27,194 26,870
2028-29
1 [Net Meter Solar 370 370 AEDB Committed Jul-28
2|CJ Hydro 25 25 PPDB Optimized Jul-28
3 |Diamer Bhasha Hydro 4500 4500 | WAPDA C"m“é‘:)t;d i Jul-28
4 |KE_New_Solar Solar 150 150 | Yettobe | ooimized Jul-28
= = determined
5 |KE_New_Wind Wind 50 50 Yettobe | o yiiseg Jul-28
determined
6 |Taobut Hydro 10 10 AJK-HEB Optimized Jul-28
7 |Azad Pattan (U #1) Hydro | 175 175 PPIB LOS (Issued) Dec-28
8 |Azad Pattan (U #2) Hydro l 175 175 PPIB LOS (Issued) Mar-29
9 |Azad Pattan (U #3) Hydro 175 175 PPIB LOS (Issued) Jun-29
Generation Additions in 2028-29 (MW) 5,631 5,631
Cumulative Addition up till 2029 (MW) 32,824 32,500
2029-30
1 |Net Meter Solar 370 370 AEDB Committed Jul-29
2 |Arkari Gol Hydro 99 99 PEDO Optimized Jul-29
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Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31

# Name of Project Fuel Type I(?:;:lcl:?t: DE‘;:‘:;?;"* Agency Status Cosrr?rr:'ieii::znci.lf'lg
3 |Asrit Kedam Hydro 215 215 PEDO Optimized Jul-29
4 |Bata Kundi Hydro 99 99 GoKPK Optimized Jul-29
5 |Dowarian Hydro 40 40 AJK-HEB Optimized Jul-29
r;i Jagran-IV _ Hydro 22 22 AJK-HEB Optimized Jul-29
7 |Janawai Hydro 12 12 AJK-HEB | Optimized Jul-29
8 |KE_New_Solar Solar 150 150 d‘;fér:ﬁig: | Optimized Jul-29
9 |KE_New_Wind Wind 50 50 d\;teértrﬁi:s d Optimized Jul-29
10|Nagdar Hydro 35 35 AJK-HEB Optimized Jul-29
-;”i_?a}dhani o Hydro K 132 132 PPIB Optimized Jul-29
12 |Sharmai Hydro 152.12 152.12 PEDO Optimized Jul-29
13 [Shounter Hydro 48 48 AJK-HEB Optimized Jul-29
14 |Taunsa Hydro 135 135 PPDB Optimized Jul-29
15 |Turtonas Uzghor Hydro 82.25 82.25 KE Optimized Jul-29
16 {Azad Pattan (U #4) Hydro 1?5 T 175 PPIB LOS (Issued) Sep-29
17 |Kohala (U #1) Hydro 275 275 PPIB LOS (Issued) Jun-30
Generation Additions in 2029-30 (MW) 2,092 2,092
Cumulative Addition up till 2030 (MW) 34,916 34,592
2030-31
1 |Mahl Hydro 640 640 PPIB Optimized Jul-30
2 |Thakot-lll Hydro 1,490 1,490 WAPDA Optimized Jul-30
3 |[KE_New Solar Solar 150 150 d\e:?e:r:sirt:sd Optimized Jul-30
4 |KE_New Wind Wind 50 50 dZ?ér:ﬁir?: || Optimized Jul-30
5 |Net Meter Solar 370 370 AEDB Committed Jul-30
6 |Kohala (U #2) Hydro 275 | 275 PPIB LOS (Issued) Aug-30
7 |Kohala (U #3) Hydro 275 :_ 275 PPIB | LOS (Issued) Oct-30




Annexure-E. Diamer Bhasha

HPP in 2029

# Name of Project Fuel Type g‘:;::?; Dzz;t;z?;le Agency Status Cosn?::idsz:cemc;zg
8 |Kohala (U #4) Hydro 275 275 PPIB LOS (Issued) Dec-30
9 |Kohala (U #5) Hydro 12 12 PPIB LOS (Issued) Feb-31
10|Kohala (U #86) Hydro 12 12 PPIB LOS (Issued) Mar-31
Generation Additions in 2030-31 (MW) 3,549 3,549
Cumulative Addition up till 2031 (MW) 38,465 38,141
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Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31

E-5. Annual Capacity Factors (%age)

23 [ 24 | 25 [ 26 [ 27 [ 28 [ 20 [ 30 [ at

# Plant Name Fuel "3

1 |Almoiz Bagasse 45.62|45.77|45.62|45.62|45.62|45.77|45.62|45.62|45.62
2 |Chanar Bagasse 45.62(45.77|45.62|45.62|45.62|45.77|45.62|45.62| 45.62
3 [Chiniot Bagasse 45.62(45.77)|45.62|45.62|45.62|45.77|45.62|45.62|45.62
4 |Fatima Bagasse 6.53 | 6.55|6.53(6.53|6.38|6.35|1.12|2.33|1.18
5 |Hamza Bagasse 45.62(45.77)|45.62|45.62|45.62|45.77|45.62|45.62|45.62
6 [JDW-II Bagasse 45.62|45.77|45.62|45.62|45.62|45.77|45.62|45.62|45.62
7 |JDW-II Bagasse 45.62|45.77|45.62|45.62|45.62|45.77|45.62|45.62|45.62
8 [Ryk_Mills Bagasse 45.62(45.77)|45.62|45.62|45.62|45.77|45.62|45.62|45.62
9 |Shahtaj Bagasse 0.00 | 0.00 |45.62|45.62|45.62|45.77(45.62|45.62|45.62
10 [Thal_Layyah Bagasse 45.62|45.77|45.62|45.62|45.62|45.77|45.62|45.62|45.62
11 [Access_Electric PV 0.00 (20.08|20.17|20.17{20.17|20.11(20.17|20.17| 20.17
12 [Access_Solar PV 0.00 |20.08|20.17(20.17|20.17|20.11|20.17(20.17|20.17
13 [Appolo PV 18.96(18.91|18.96|18.96|18.96|18.91(18.96(18.96| 18.96
14 [Best PV 18.94|18.89|18.94|18.94|18.94| 18.89|18.94| 18.94| 18.94
15 [Crest PV 19.19(19.13/19.19(19.19]19.19/19.13]19.19/19.19[19.19
16 [Helios PV 23.27|23.27|23.33|23.33|23.33|23.27| 23.33|23.33|23.33
17 [HNDS PV 23.27|23.27|23.33|23.33|23.33|23.27| 23.33|23.33(23.33
18 [Manjhand PV 0.00 |23.23|23.33|23.33|23.33|23.27|23.33(23.33/23.33
19 [Meridian PV 23.27|23.27|23.33|23.33(23.33| 23.27| 23.33|23.33(23.33
20 |Net_Meter PV 17.08|17.03|17.08|17.08|17.08|17.03|17.08|17.08|17.08
21 |New_Solar PV 0.00 [ 0.00 |[22.08|22.08]|22.08|22.02|22.08(22.08(22.08
22 |New_Solar_Feeder PV 0.00 |19.95|20.00{20.00/20.00|19.95{20.00{20.00|20.00
23 |QA_Solar PV 19.04|18.99|19.04|19.04(19.04|18.99| 19.04| 19.04| 19.04
24 |Safe PV 0.00 {20.11{20.17|20.17]20.17|20.11|20.17{20.17(20.17
25 |Siachen PV 0.00 [23.23(23.33|23.33|23.33|23.27|23.33(23.33(23.33
26 |Zhenfa PV 21.50(21.44/21.50|121.50]|21.50|21.44]21.50({21.50{21.50
27 |Zorlu PV 0.00 {20.17(20.17|20.17]20.17|20.11]|20.17|20.17(20.17
28 |Gharo KE_PV 25.25|25.18|25.25| 25.25| 25.25| 25.18| 25.25| 25.25(25.25
29 |KE_New_Solar KE_PV 0.00 | 0.00 [22.08|22.08]|22.08|22.02]|22.08|22.08(22.08
30 |Oursun KE PV 20.97|20.91(20.97|20.97|20.97|20.91]|20.97|20.97|20.97
31 |Act Wind 30.99|30.91]30.99|30.99| 30.99| 30.91|30.99| 30.99(30.99
32 |Act_2 Wind 37.94|37.09|37.19|37.19|37.19| 37.09| 37.19| 37.19(37.19
33 |Artistic_wind Wind 34.86|34.82|34.86|34.86|34.86| 34.82| 34.86| 34.86| 34.86
34 |Artistic_Wind_2 Wind 37.94|37.09|37.19|37.19|37.19| 37.09| 37.19| 37.19| 37.19
35 |Dawood Wind 30.99|30.91]30.99(30.99/30.99| 30.91] 30.99| 30.99(30.99
36 |Din Wind 37.94(37.09|37.19|37.19|37.19|37.09|37.19(37.19|37.19
37 |FFC Wind 34.86(34.82|34.86|34.86|34.86|34.82|34.86(34.86| 34.86
38 |FWEL-I Wind 34.86(34.82|34.86|34.86|34.86|34.82| 34.86(34.86|34.86
39 |FWEL-II Wind 34.86(34.82)|34.86|34.86|34.86|34.82| 34.86|34.86| 34.86
40 |Gul Ahmed Wind 30.99(30.91|30.99/30.99|30.99(30.91| 30.99(30.99| 30.99
41 |Gul_Electric Wind 37.94(37.09|37.19|37.19|37.19|37.09|37.19(37.19|37.19
42 |Hawa Wind 34.86(34.82|34.86|34.86)|34.86)|34.82|34.86(34.86|34.86
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23 | 24 | 25 | 26 | 27 [ 28 [ 20 [ 30 [ a1

# Plant Name Fuel G

43 |Indus_Energy Wind 37.94|37.09|37.19|37.19|37.19|37.09(37.19|37.19(37.19
44 |Jhimpir Wind 34.86|34.82|34.86|34.86(34.86|34.82(34.86/|34.86(34.86
45 |Lakeside Wind 38.93|38.07|38.17|38.17|38.17|38.07(38.17|38.17|38.17
46 |Liberty_Wind_1 Wind 37.94|37.09|37.19)37.19(37.19|37.09(37.19|37.19(37.19
47 |Liberty_Wind_2 Wind 37.94(37.09(37.19| 37.19|37.19(37.09(37.19| 37.19| 37.19
48 |Master Wind 30.99|30.91|30.99|30.99(30.99|30.91(30.99/30.99(30.99
49 |Master_Green Wind 37.94|37.09|37.19|37.19|37.19|37.09(37.19]|37.19(37.19
50 [Metro_Power Wind 31.99|31.91|31.99|31.99(31.99|31.91(31.99/31.99(31.99
51 |Metro_Wind Wind 37.94|37.09|37.19|37.19|37.19|37.09(37.19|37.19(37.19
52 [NASDA Wind 38.93|38.07|38.17|38.17(38.17|38.07(38.17|38.17(38.17
53 [New_Wind Wind 0.00 | 0.00 |41.28|41.28(41.28|41.17(41.28|41.28(41.28
54 |Sachal Wind 30.99/30.91]30.99|30.99|30.99(30.91|30.99(30.99(30.99
55 [Sapphire_Wind Wind 30.99|30.91|30.99|30.99(30.99|30.91(30.99/30.99(30.99
56 [Tenaga Wind 30.99|30.91)30.99|30.99/30.99(30.91(30.99(30.99(30.99
57 | Three_Gorges_| Wind 31.99(31.91(31.99]31.99|31.99|31.91(31.99(31.99|31.99
58 | Three_Gorges_I Wind 34.86|34.82|34.86|34.86|34.86|34.82(34.86|34.86(34.86
59 [Three_Gorges Il Wind 34.86|34.82|34.86|34.86|34.86|34.82|34.86|34.86(34.86
60 |Trans_Atlantic Wind 0.00 (41.17(41.28(41.28/41.28|41.17|41.28|41.28|41.28
61 |Tricom Wind 37.94|37.09(37.19(37.19|37.19|37.09|37.19(37.19|37.19
62 |Tricon_A Wind 34.86|34.82)|34.86|34.86|34.86|34.82|34.86| 34.86|34.86
63 |Tricon_B Wind 34.86(34.82)|34.86|34.86|34.86|34.82|34.86| 34.86|34.86
64 |Tricon_C Wind 34.86(34.82|34.86| 34.86|34.86|34.82| 34.86| 34.86|34.86
65 |UEP Wind 30.99|30.91|30.99(30.99|30.99|30.91/30.99| 30.99| 30.99
66 |Western Wind 0.00 (37.09(37.19(37.19(37.19|37.09| 37.19| 37.19| 37.19
67 [Yunus Wind 30.99|30.91(30.99{30.99|30.99]30.81|30.99(30.99/30.99
68 |Zephyr Wind 34.86)|34.82(34.86|34.86|34.86|34.82|34.86|34.86|34.86
69 |Zorlu_Wind Wind 31.99)31.91(31.99|31.99|31.99|31.91|31.99(31.99/31.99
70 |KE_New_ Wind KE_Wind 0.00 | 0.00 (41.28(41.28|41.28|41.17|41.28(41.28|41.28
71 |CASA Interconnection | 0.00 | 0.00 |41.92(41.92|41.92(41.80|41.92|41.92|41.92
72 |Balkani HPP Candidate | 0.00 | 0.00 | 0.00 |51.55|51.55|51.41|51.55|51.55|51.55
73 |Batdara HPP Candidate | 0.00 | 0.00 | 0.00 |49.49(49.49|49.35|49.49|49.49(49.49
74 |Daral Khwar-II HPP Candidate | 0.00 | 0.00 [52.05|52.05(52.05/51.91|52.05|52.05(52.05
75 |Janawai HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |55.82(55.82
76 | Taobut HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |46.69|46.69|46.69
77 |Arkari Gol HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 (42.22|42.22
78 |Asrit Kedam HPP Candidate | 0.00| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |49.72|49.72
79 |Bata Kundi HPP Candidate | 0.00| 0.00 { 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |54.79|54.79
80 |CJ HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |50.50|50.50|50.50
81 |Dowarian HPP Candidate | 0.00 | 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 (48.85|48.85
82 |Jagran-IV HPP Candidate | 0.00 | 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 [49.09|49.09
83 |Mahl HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |46.53
84 |Nagdar HPP Candidate | 0.00 | 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |48.87|48.87
85 |Rajdhani HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |58.46(58.46
86 |Sharmai HPP Candidate | 0.00 | 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 [50.94|50.94
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87 |Shounter HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 (48.86|48.86
88 |Taunsa HPP Candidate | 0.00| 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |55.02|55.02
89 | Thakot-lll HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |56.34
90 |Turtonas Uzghor |KE_HPP Candidate| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 {51.90(51.90
91 |Azad Pattan HPP Committed | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |52.77|52.77|52.77
92 |Balakot HPP Committed | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |41.21{41.21(41.21|41.21
93 |Dasu HPP Committed | 0.00 | 0.00 | 0.00 |64.47|64.47|64.29|64.47|64.47|64.47
94 |Diamer Bhasha HPP Committed | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 (43.71|43.71(43.71
95 |Gabral Kalam HPP Committed | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |33.77|33.77|33.77(33.77
96 |Gorkin Matiltan HPP Committed | 0.00 | 0.00 |42.83(42.83|42.83|42.71|42.83|42.83|42.83
97 |Jagran-Il HPP Committed |50.39|50.39|50.53|50.53(50.53|50.39|50.53|50.53|50.53
98 |Karot HPP Committed |44.38|44.29|44.39(44.39|44.39|44.29|44.39|44.39(44.39
99 |Keyal Khwar HPP Committed | 0.00 | 0.00 | 0.00 | 0.00 [52.07|52.07|52.07|52.07|52.07
100|Kohala HPP Committed | 0.00 | 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 | 0.00 |56.14|56.14
101|Koto HPP Committed |56.96|57.08|57.24(57.19|57.19|56.96|57.24|57.24|57.24
102|Lawi HPP Committed | 0.00 |48.10{48.10(48.05|48.05|47.90|48.10|48.10(48.10
103|Madyan HPP Committed | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |47.43|47.43|47.43|47.43
104|Mohmand Dam HPP Committed | 0.00 | 0.00 | 0.00 |42.71(46.36|42.60(42.71|42.71|42.71
105|Suki Kinari HPP Committed | 0.00 |49.07|49.07(49.07|49.07|48.93|49.07|49.07(49.07
106 | Tarbela_Ext_5 HPP Committed | 0.00 | 0.00 {10.02(10.05|10.05/10.02|10.05|10.05|10.05
107 |Chamfall HPP Committed | 0.00 [48.99(49.12(49.12|49.12|48.99/49.12(49.12|49.12
108|Chapari Charkhel HPP Committed | 0.00 | 0.00 | 0.00 |73.66(73.66|73.57|73.66|73.66|73.66
109|Chianwali HPP Committed |61.15|60.98(61.15/61.15|61.15|60.88|61.15|61.15(61.15
110|(Deg Outfall HPP Committed |76.26|76.09(76.29|76.29|76.29|76.09|76.29|76.29|76.29
111|Jabori HPP Committed |77.21|77.23(77.21|77.21|77.21|77.23|77.21|77.21|77.21
112|Karora HPP Committed |67.55|67.57|67.62|67.55|67.55(67.42|67.62|67.62|67.62
113|Kathai-ll HPP Committed | 0.00 | 0.00 |60.21|60.37(60.37(60.21|60.37|60.37|60.37
114|Kurram Tangi HPP Committed | 0.00 |17.01|17.05(17.05(17.05(17.01|17.05|17.05]|17.05
115(|Riali-Il HPP Committed | 0.00 |53.01|53.17(53.16/53.16(53.01|53.17|53.17|53.17
116|Allai Khwar HPP Existing 44.32|44.20144.32|44.32|44.32|44.20|44.32|44.32|44.32
117|Chashma HPP Existing 48.58|48.45(48.58|48.58|48.58|48.45|48.58|48.58|48.58
118|Daral Khwar HPP Existing 38.58|38.48|38.58| 38.58|38.58| 38.48| 38.58)| 38.58( 38.58
119|Dubair Khwar HPP Existing 53.09|52.95|53.09|53.09(53.09|52.95(53.09|53.09(53.09
120|Ghazi Brotha HPP Existing 52.78|52.63|52.78|52.78|52.78|52.63(52.78|52.78(52.78
121|Golen Gol HPP Existing 9.15(9.12(9.1519.15|9.15| 9.12 | 9.15[ 9.15 [ 9.15
122|Gulpur HPP Existing 28.92|28.84(28.92|28.92|28.92|28.84|28.92(28.92(28.92
123|Jagran-| HPP Existing 48.95|48.82)|48.95|48.95(48.95|48.82(48.95/48.95|48.95
124|Jinnah HPP Existing 25.74|25.67(25.74|25.74|25.74| 25.67|25.74|25.74(25.74
125|Khan Khwar HPP Existing 40.22|40.11)140.22|40.22(40.22|40.11(40.22|40.22)|40.22
126|Malakand-Ill HPP Existing 53.86(53.71(53.86|53.86|53.86|53.71|53.86| 53.86(53.86
127|Mangla HPP Existing 64.94|60.97|58.32|56.00(54.77|54.20(54.35|54.35|54.35
128|Neelum Jehlum HPP Existing 51.69(51.54/51.69|51.69|51.69|51.54|51.69|51.69(51.69
129|New Bong HPP Existing 55.49|55.34|55.49|55.49| 55.49| 55.34(55.49| 55.49(55.49
130|Patrind HPP Existing 43.76|43.64|43.76|43.76|43.76|43.64|43.76|43.76| 43.76
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; . 23 | 24 | 25 |
i# Flant Name Fuel
131|Small Hydel HPP Existing | 45.20]45.08
AR HPP Existing | 37.99|37.89|37.

HPP Exisling | 30.12|30.04|30.12/

HPP Exisling  |50.64| )

CCGT Gas 40,23

CCGT Gas  |69.97[9
; ___l:_k_.ul l'-:':;i_-“__ : I
13¢] CCGT_Ga 500 | O W5 | o0 | G0 5 1 6.00
139|Guddu-V (747) | CCGT Gas |75.56|75.77|75.56|75.56| 74.25| 73.19| 8.94 [10.52| 9.15
140|Liberty CCGT Gas  |74.86|75.02|46.06/68.11| 0.00 | 0.00 | 0.00 | 0.00 | 0.00
141|Uch CCGT _Gas 86.08|86.32|86.08(85.53(79.97(43.82(39.95|40.53| 0.00
142|Uch-Il CCGT Gas  |87.77|88.05|87.81|87.66|79.96|61.98]51.3351.3351.33
143|SNPC-| KE_CCGT Gas |91.98(92.25(91.96]91.98]84.07|83.70|28.41(26.75]27.34
144|SNPC-I KE_CCGT Gas |91.98(92.25(91.96]91.98(84.07|83.70[29.97[27.94]29.09
145|AES Lalpir ST_RFO 0.00 [ 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 [ 0.00 | 0.00 [ 0.00
146|AES Pakgen ST RFO 0.00 [ 0.00 | 0.00 | 0.00 [ 0.00{ 0.00 | 0.00 | 0.00 [ 0.00
147|HUBCO ST RFO 0.00 [ 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 [ 0.00
148|Jamshoro-1 U1 ST RFO 0.00 | 0.00 | 0.00 | 0.00 | 0.00 [ 0.00] 0.00 | 0.00 | 0.00
149|Jamshoro-Il U4 ST RFO 0.00 | 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00{ 0.00 [ 0.00 | 0.00
150|Muzaffargarh-l U1 ST_RFO 0.00 ] 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
151|Muzaffargarh-| U2 ST_RFO 0.00 1 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
152|Muzaffargarh-1 U3 ST_RFO 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 ] 0.00]0.00]0.00]0.00
153|Muzaffargarh-Il U4 ST_RFO 0.00 [ 0.00 [ 0.00 [ 0.00 | 0.00 [ 0.00 0.00 [ 0.00 | 0.00
154|Saba ST_RFO 14.38/21.69 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
155[|AGL DG_RFO 36.12[36.12[21.72] 0.00 [ 0.00 [ 0.00 | 0.00 | 0.00 | 0.00
156|Atlas DG_RFO 14.40/21.72 0.00 | 0.00 | 0.00 | 0.00 [ 0.00 [ 0.00 | 0.00
157|Engro 127MW DG_RFO 0.01]0.00]0.00[0.00 [ 0.00]0.01{0.00]0.00][0.01
158|HUB N DG_RFO 36.12|36.12121.72| 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00
159|Kohinoor DG_RFO 14.39]21.70] 0.00 | 0.00 [ 0.00 [ 0.00 [ 0.00 | 0.00 | 0.00
160|Liberty Tech DG_RFO 0.00 | 0.00 [ 0.00 [ 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00
161[Nishat C DG_RFO 36.12[21.72] 0.00 | 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00
162|Nishat P DG_RFO 36.81[22.13] 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
163[C-1 Nuclear 80.43[80.65|80.43]80.43(80.43|80.65(80.43(80.43| 80.43
164|C-2 Nuclear 79.61|79.83(79.61|79.61[79.61]79.83 79.61| 79.61| 79.61
165|C-3 Nuclear 81.01|81.23[81.01]81.0181.01|81.23[81.01[81.01]81.01
166|C4 Nuclear 81.01[81.23[81.01]81.01[81.01[81.23[81.01[81.01]81.01
167|K-2 Nuclear 85.06|85.3085.07|85.06(85.06|85.29 85.07|85.07| 85.07
168|K-3 Nuclear 85.66(85.90|85.67|85.66|85.6685.89 85.67|85.67| 85.67
169|Engro Thar Local Coal 82.51|82.74|82.51|82.50(82.35|82.07(79.73|80.03| 74.89
170|Gwadar Local Coal 0.00 | 0.00 | 0.00 |69.18[82.75|81.67|27.73| 79.84|14.18
171|Lucky Local Coal  |85.08|85.31]85.08|85.07|85.07|85.31|85.08| 85.08| 85.08
172|Thal Nova Local Coal 49.35|185.21|84.98(84.97|84.97|84.61|84.27|83.92(82.57
173|Thar TEL Local Coal  |84.98|85.21]84.98]84.97|84.97(84.61]84.10]84.08]82.40
174|Thar- (SSRL) Local Coal  |42.14|85.21]84.98|84.98|84.08|84.69| 84.58| 84.82| 84.76
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23 | 24 [ 25 [ 26 | 27 | 28 | 29 | 30 [ 31
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175|K.E_NEW_L.Coal KE_Local Coal 0.00 | 0.00 | 0.00 | 0.00 |83.33|83.54|83.34|83.34|83.34
176|China HUBCO Imported Coal 50.10]50.10]50.10{50.10150.10|50.10{50.10(50.10{50.10
177|Jamshoro Coal Imported Coal |49.36(84.04|83.89|81.27|32.33|19.25| 6.47 | 7.10 | 7.27
178(Port Qasim Imported Coal 50.01|50.01|50.01|50.01(50.01|50.01({50.01|50.01{50.01
179|Sahiwal Coal Imported Coal 50.00|50.00]50.00{50.00]50.00|50.00|50.00|50.00{50.00
180{FPCL KE_Imported Coal |82.15(77.13|18.09(19.12|10.94|11.45| 3.32 | 3.19 | 7.81
181|Davis DG_RLNG 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
182|Balloki CCGT_RLNG 419|2.02]0.96|1.882.02|0.72 | 0.00 | 0.00 | 0.00
183|Bhikki CCGT_RLNG 1.20 | 0.78 | 0.00 | 0.52 | 0.57 | 0.29 | 0.00 | 0.00 | 0.00
184|FKPCL CCGT_RLNG 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
185|Halmore CCGT_RLNG 37.73|37.73|37.73|22.68( 0.30 | 0.00 | 0.00 | 0.00 | 0.00
186|Haveli CCGT_RLNG 10.92| 577 | 3.29 | 5.07 | 4.10 | 1.75 ]| 0.20 | 0.17 | 0.18
187 |KAPCO 1 CCGT_RLNG 35.31|35.38|35.25| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
188|KAPCO 2 CCGT_RLNG 11.86{11.83/11.89| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
189|KAPCO 3 CCGT_RLNG 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
190|Nandipur CCGT_RLNG 36.38|36.38|36.38|21.87( 0.00 | 0.00 | 0.00 | 0.00 | 0.00
191| Orient CCGT_RLNG 37.73|23.25| 0.00 | 0.00 | 0.30 | 0.00 | 0.00 | 0.00 | 0.00
192|Rousch CCGT_RLNG 0.24 ( 0.22 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
193|Saif CCGT_RLNG 37.73|37.73|37.73|22.68( 0.00 | 0.00 | 0.00 | 0.00 | 0.00
194 |Saphire CCGT_RLNG 37.73|37.73|37.73|22.68( 0.13 | 0.00 | 0.00 | 0.00 | 0.00
195| Trimmu CCGT_RLNG 26.05(20.80|12.24(11.79| 8.36 | 4.05 | 0.67 | 0.50 | 0.36
196|BQPS2 KE_CCGT_RLNG |85.21|83.46(29.63(26.94(16.95| 9.45 | 2.90 | 2.93 | 7.04
197|BQPS3 KE_CCGT_RLNG |89.81|89.80|79.57|83.16(29.45/19.94/10.15/12.69| 15.27
198|KCCPP KE_CCGT_RLNG |85.10|82.46/22.09/18.28(11.52| 8.58 | 2.21 | 2.13 | 2.28
199|KTGTPS KE_CCGT_RLNG |45.16|40.73| 8.23 | 9.95 (6.21 | 2.91 | 1.56 | 1.24 | 1.55
200|SGTPS KE_CCGT_RLNG [48.00/44.44| 9.14 [10.62| 6.96 [ 3.16 | 1.59 | 1.26 | 1.76
201|BQPS1-U1 KE_ST_RLNG 10.16{ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
202|BQPS1-U5 KE_ST RLNG [29.34|/30.27|1.66 | 1.71 | 0.46 | 0.77 | 0.72 | 0.75 | 1.10
203|BQPS1-U6 KE_ST_RLNG 16.15|15.84| 1.43 [ 1.54 | 0.30 | 0.13 | 0.30 | 0.46 | 0.67
204|BQPS1-U2 KE_GT_RLNG |22.74| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00

(All numbers in yellow color, in this table, represent retirement of the corresponding
project.)
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E-6. Year-wise Installed Capacity Addition (MW)

2
v |\ oo | RLNG [nuctear "B R | Locat | Fugee) oo S| S 8

3
Jun-22 | 1,320 (10,752 | 10,087 | 3,620 | 4,020 | 2,802 | 3,491 | 5,169 - - 41,261
2023 1,980 | 95 | 965 - 660 520 | -747 | -1,536 - 1,937 |43,198
2024 - 342 | -420 - - 1,252 | - - - 1,174 44,372
2025 - 1 2365| - - - 4972 | - - 1,000 | 8,337 |[52,708
2026 300 | 653 |-1,300| - - 2,847 | - - - 2,500 |55,209
2027 990 | 2,558 | - - - 1,617 | -225 | -1,292 - 3,648 |58,857
2028 - 545 - - . 3,094 | - -131 - 3,508 (62,365
2029 - | 5,081 - - - 570 - 727 - 4,904 |67,268
2030 - | 1,522 | 172 - - 570 - -136 - 1,784 |69,052
2031 & 2,979 | -450 - - 570 | -586 - - 2,513 | 71,565
Total  |4,590 |26,871| 8,710 | 3,620 | 4,680 |18,813| 1,933 | 1,347 | 1,000 | 30,304 |71,565
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E-7. IGCEP Generation Mix 2023-2031 (GWh)

2023

Wind, 5.591 ,3% RFO, 2,915 , 2%

Imported Coal,
19,261 , 12%
Local Coal,
16,894 , 11%

Solar, 1,791 ,1% / '
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Chart E-1: IGCEP Generation Mix 2023 (GWh)
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Chart E-2: IGCEP Generation Mix 2027 (GWHh)
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Annexure-E. Diamer Bhasha HPP in 2029
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Chart E-3: IGCEP Generation Mix 2031 (GWh)

E-8. IGCEP Generation Mix 2023-31 (MW)
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Chart E-4: IGCEP Generation Mix 2023 (MW)
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Chart E-5: IGCEP Generation Mix 2027 (MW)
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Chart E-6: IGCEP Generation Mix 2031 (MW)
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Annexure-F. Chashma Nuclear (C-5) for Energy Security

Annexure F. Chashma Nuclear (C-5) for Energy Security

F-1. Annual Energy Generation Vs Annual Energy Demand (GWh) - Country
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Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31

F-3.

Optimized Generation Capacity Additions (MW)

| coa |

l;irzga:l Cosa;Ll;tr:‘ed SFtI(;g:ln Nuclear| HPP HKPEP 3’3 IIiE:; Figgaerr S;()Ilsar mg‘é “:;Ed Bagasse g:lr?;‘?i?; ngplgsitge
Local Coal| Local MWp | MWp | MWp Addition| Addition
Coal KE

2024 - - - - - - 500 - - - - 500 500
2025 - - - 10 - 3,120 | 750 150 500 50 - 4,580 5,080
2026 - - - 13 - 1,300 750 150 500 50 - 2763 7,842
2027 - 990 - - - 900 - 150 - 50 - 2,090 9,932
2028 - - - - - - - 150 3,595 50 - 3,795 13,727
2029 - - 1,200 300 - - - 150 - 50 - 1,700 15,428
2030 - - - 755 | 82 - - 150 - 50 - 1,037 16,465
2031 - - - 2,130 - - - 150 - 50 - 2,330 18,795
Total - 990 1,200 | 3,208 | 82 | 5,320 | 2,000 | 1,050 4,595 350 - 18,795
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Annexure-F. Chashma Nuclear (C-5) as Committed project in 2029

F-4. List of Projects uptill 2031 (Committed + Optimized)

8

# Name of Project Fuel Type g‘:;:gft: DE‘;;Z‘:?;IE Agency Status Cfg:'lei:::zrﬁig
2021-22

I1 Chianwali Hydro 5 5 PPMU |PC-1 Approved Mar-22
2 (Jabori Hydro “‘1_(; 10 GoKPK [PC-1 Approved Mar-22
3 |Deg Outfall Hydro 4 4 PPMU |PC-1 Approved Jun-22

Generation Additions in 2021-22 (MW) 20 20
Cumulative Addition up till 2021-22 (MW) 20 20

2022-23

1 |Net Meter Solar 370 370 AEDB Committed Jul-22
2 |Thar TEL Local Coal 330 300 PPIB LOS (lssued) Jul-22
3 |Trimmu CCGT_RLNG 1,263 1,243 PPIB LOS (Issued) Jul-22
4 |Karora Hydro 11.8 11.8 GoKPK |PC-1 Approved Aug-22
5 |Mangla (U #5-6) Hydro 70 70 WAPDA Refl':’:gi’;gr::em Sep-22
6 |[Koto Hydro 40.8 40.8 GoKPK |PC-1 Approved Sep-22
7 |Jamshoro Coal (U #1) | Imported Coal 660 627 GENCOQ |PC-1 Approved Dec-22
8 |Thal Nova Local Coal 330 300 PPIB LOS (Issued) Dec-22
9 |Thar-l (SSRL) B Local Coal 1,320 1,214 PPIB LOS (Issued) Dec-22
10|Helios Solar 50 50 AEDB CaF‘,"fg’jgg"' Apr-23
11|HNDS Solar 50 50 AEDB Ca;fggg‘" Apr-23
12|Jagran-Il (U #1) Hydro 12 12 AJK-HEB [PC-1 Approved Apr-23
13|Meridian Solar 50 50 AEDB C?:,‘foﬁgg'” Apr-23
14 Mangla (U #3-4) Hydro 70 70 WAPDA Refa"rgi’g;em May-23
15 (Jagran-ll (U #2) Hydro 12 12 AJK-HEB |PC-1 Approved May-23

Generation Additions in 2022-23 (MW) 4,640 4,421

Cumulative Ad_dition up till 2023 (MW) 4,659 4,440
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Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31

' : Installed | Dependable Schedule of
#| Name of Project Fuel Type | copacity| Capacity | A9encY Status | ommissioning
2023-24
|
1 |Net Meter Solar 370 370 AEDB = Committed Jul-23
2 |Jagran-Il (U #3-4) Hydro 24 24 AJK-HEB |PC-1 Approved Jul-23
Yet to be -
3 [New_Solar DG Solar 500 500 detormined Optimized 1 :Ju_l-i?:
4 |Chamfall Hydro 3.22 3.22 AJK-HEB |PC-1 Approved Aug-23
) Category-I I 4
5 .chce_}ss_.E.lec_t_r_lc Solar 10 B :10 | AEJI? | Project | Sep-23
' Category-I g
6 f\t_:t?ess_Soiar Solar 12 11.52 | AEDB | Project Sep-23
7 |Manjhand Solar 50 50 | GoS | PC-1 Approved | Sep-23
I -r . e | — — __|
8 |Siachen Solar 100 100 Gog | Cesond Sep-23
o roject
9 |Kurram Tangi Hydro 18 18 | WAPDA |PC-1 Approved Oct-23
10 |Riali-ll Hydro 7.08 7.08 PPIB LOS (Issued) Dec-23
11|Zorlu Solar 100 100 pppg | Categon-l Dec-23
x RS ot S (S i
12 [Lawi Hydro 69 69 GoKPK PC-1 Approved| Apr-24
13|Suki Kinari (U #1) Hydro 221 221 PPIB | LOS (Issued) '| May-24
o IS = | - 2= =F Cateéﬁr}fl |
Es_afe Solar | 10 _10 N | !}E_DB Project | Jun-24
; : ' Category-Il i
15 |Trans_Atlantic Wind | 50 50 | AEDB Project 5 Jun-24
o 2 = c , = | - o SR
) | Category-ll
16| Western . Wind | 50 50 AEDB Prect ‘ Jun-24
Generation Additions in 2023-24 (MW) 1,594 1,594
Cumulative Addition up till 2024 (MW) | 6,253 6,034
2024-25
1 |Net Meter Solar 370 370 AEDB Committed Jul-24
2 |Daral Khwar-II Hydro 10 10 PEDO Optimized Jul-24
3 |Gorkin Matiltan Hydro 84 84 GoKPK |PC-1 Approved Jul-24
4 |KE_New_Solar Solar 150 150 | Yettobe | o imized Jul-24
determined
5 |KE_New_Wind Wind 50 50 vettobe | - o imized Jul-24
determined
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Annexure-F. Chashma Nuclear (C-5) as Committed project in 2029

A Installed | Dependable Schedule of
# Name of Project Fuel Type Capacity| Capacity Agency Status Commissioning
Mangla
6 [Mangla (U #1-2) Hydro 70 70 WAPDA Refubishriant Jul-24
Yet to be o
7 |New_Solar_ DG Solar 750 750 didtarmivad Optimized Jul-24
- Yet to be o
8 |New_Solar_Utility Solar 3,120 3,120 ditarminad Optimized Jul-24
: . Yet to be e
9 [New_Wind Wind 500 500 determined Optimized Jul-24
10|Tarbela Ext5 (U #1) Hydro 510 510 WAPDA |PC-1 Approved Jul-24
11|Suki Kinari (U #2) Hydro 221 221 PPIB LOS (Issued) Jul-24
12|cASA Cross Border | 4 o559 1,000 NTDC G2G Aug-24
Interconnection
13| Tarbela Ext5 (U #2) Hydro 510 510 WAPDA |[PC-1 Approved Aug-24
; Category-I 4
14 |Shahtaj Bagasse 32 32 AEDB Project Aug-24
15| Tarbela Ext5 (U #3) Hydro 510 510 WAPDA [PC-1 Approved Sep-24
16| Suki Kinari (U #3) Hydro 221 221 PPIB LOS (Issued) Sep-24
17 | Suki Kinari (U #4) Hydro 221 221 PPIB LOS (Issued) Nov-24
18 |Kathai-ll Hydro 8 8 PPIB LOS (Issued) Dec-24
Generation Additions in 2024-25 (MW) 8,337 8,337
Cumulative Addition up till 2025 (MW) 14,590 14,371
2025-26
1 [Net Meter Solar 370 370 AEDB Committed Jul-25
2 |Balkani Hydro 8 8 PEDO Optimized Jul-25
3 |Batdara Hydro a 5 AJK-HEB Optimized Jul-25
4 |KE_New_Solar Solar 150 150 Yot tolbe Optimized Jul-25
determined
5 |KE_New_Wind Wind 50 50 Yettobe | o imized Jul-25
o determined
6 [New_Solar DG Solar 750 750 | Yettobe | otimized Jul-25
determined
7 |New_Solar_Utility Solar 1,300 1,300 | Yettobe | nimized Jul-25
determined
8 |New_Wind Wind 500 500 Yettobe | o inized Jul-25
determined
9 |Gwadar Local Coal 300 273 PPIB LOS (Issued) Aug-25
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# Name of Project Fuel Type 21:;2?; DZ’;T;:;?;'B Agency Status C:n?ll:i:lslzzrﬁig
10|Mangla (U #9-10) Hydro 70 70 WAPDA Refrrsﬂ:_l i Sep-25
11|Chapari Charkhel Hydro 10.56 10.56 GoKPK [PC-1 Approved Sep-25
12|Dasu (U #1) Hydro 360 360 WAPDA |PC-1 Approved May-26
13|Mohmand Dam (U #1) Hydro 200 200 WAPDA |PC-1 Approved May-26

Generation Additions in 2025-26 (MW) 4,073 4,046

Cumulative Addition up till 2026 (MW) 18,663 18,417

2026-27

1 [Net Mé; - ‘;‘.olaf X 370 370 AEDB Committed Jul-26
2 |Dasu (U #2) Hydro 360 360 WAPDA |PC-1 Approved Jul-26
3 |[KE_New_Local Coal Local Coal 990 912 dZteér:'r?i::d Optimized Jul-26
4 |KE_New_Solar Solar 150 150 d:f;;ﬁ{g:d Optimized Jul-26
5 |KE_New Wind Wind 50 50 d‘(‘;f;r:is:d Optimized Jul-26
6 |New_Solar_Utiity Solar 900 900 d‘:;nt"ﬁir?:d Optimized Jul-26
7 (Mohmand Dam (U #2) Hydro 200 200 WAFPDA |PC-1 Approved Jul-26
8 [Dasu (U #3) Hydro 360 360 WAPDA |PC-1 Approved Aug-26
9 |[Mohmand Dam (U #3) Hydro 200 200 WAPDA |PC-1 Approved Sep-26
10|{Dasu (U #4) Hydro 360 360 WAPDA |PC-1 Approved Nov-26
ilMengla w78y | Hydro 30 30 WAPDA | o Mandla | Nov-26
12 |Mohmand Dam (U #4) Hydro 200 200 WAPDA |PC-1 Approved Nov-26
13|Dasu (U #5) Hydro 360 360 WAPDA |PC-1 Approved Feb-27
14 |Keyal Khwar (U #1) Hydro 64 64 WAPDA |PC-1 Approved Feb-27
15|Dasu (U #6) Hydro 360 360 WAPDA |PC-1 Approved May-27
16 |Keyal Khwar (U #2) Hydro 64 64 WAPDA |PC-1 Approved May-27

Generation Additions in 2026-27 (MW) 5018 4940

Cumulative Addition up till 2027 (MW) 23,681 23,357
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Annexure-F. Chashma Nuclear (C-5) as Committed project in 2029

# Name of Project Fuel Type ?:;:2.9; DE’;:':;:;]Q Agency Status cf:;ﬁ:g{;::‘ g
2027-28
1 |Net Meter Solar 370 370 AEDB Committed Jul-27
2 |KE_New_Solar Solar 150 150 d:f;r:ﬁ"?:d Optimized Jul-27
3 |KE_New_Wind Wind 50 50 dZ?;r:gir?:d Optimized Jul-27
4 |New Wind Wind 3,595 3,595 d‘;f;r:ﬁigsd Optimized w2z
5 |Gabral Kalam Hydro 88 | 88 GoKPK iPC—‘l Approved Nov-27
—B—Mal-c:‘;)-fan- “ | Hydro 157. _:—157__ GoKPK |PC-1 Approved Nov-27
7B;ai(ot "_H-ydro 300_ ] 300 _|" éoKI_”K PC-1 Approved Dec-27
Generation Additions in 2027-28 (MW) 4,710 | 4,710
Cumulative Addition up till 2028 (MW) 28,391 28,067
2028-29
1 |Net Meter Solar 370 370 AEDB Committed Jul-28
2 |Bata Kundi Hydro 99 99 GoKPK Optimized Jul-28
3|cs Nuclear 1200 1,111 PAEC CD"""g;t:‘d with|  jul28
4 Hydro 25 25 PPDB Optimized Jul-28
5 |KE_New_Solar Solar 150 150 d\;?ér:ﬁir?:d Optimized Jul-28
6 |KE_New Wind Wind 50 50 dzteé r:gi::d Optimized Jul-28
7 |Nila Da Katha -l_-lydro 31.3 31.3 PEDO Optimized Jul-28
8 |Taobut Hydr(;_ 1 10 10 AJK-HEB Optimized Jul-28
9 |Taunsa Hydro 135 135 PPDB Optimized Jul-28
10 |Azad Pattan (U #1) Hydro 175 175 PPIB [ LOS (Issued) Dec-28
:Azad Pétlar; (L_} #;) Hydro 175 175 PPIB LOS (Issued) Mar-29
12 |Azad Pattan (U #3) “H;:d_r; “ 175 175 PF-’IB. LOS (Issued) Jun-29
Generation Additions in 2028-29 (MW) 2,596 2,507
Cumulative Addition up till 2029 (MW) 30,987 30,574
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Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31

Installed i Dependzable

Schedule of

Name of Project | Fuel Type Capacity | Capacity Agency Status Commissioning
' |
2029-30
1 Nel Meter Solar 370 | 370 AEDB | Commitled Jul-29
2 Arkari Gol | Hydro | 99 | 99 PEDO Oplimized Jul-29
8 Asiit Kedam | Hydro ‘ 215 215 PEDRO Optimized Jul-29
| I
4 Dowarian _ Hydro 40 40 AJK-HEB Optimized Jul-29
5 Jagran-IV . Hydro 22 22 AJK-HEB | Optirnized Jul-29
| B ;Janawai 5 Hydro ! 12 ‘ 12 AJK-HEB Oplimized Jul-29
3 e N Rt i ! Y-l = L":‘
| B [KE_New_Solar ; Solar 150 | 150 JSEVOBE L Oplimized Jul-29
) determinad
9 KE New Wind Wind £0 50 fl‘l ln_l:'e. Oplimized Jul-29
delernmined
10 |Nagdar Hydro 35 35 AJK-HEB Optimized Jul-29
11 |Rajdhani Hydro 132 132 PPIB Optimized Jul-29
12 |Sharmai Hydro 162.12 162.12 PEDO Optimized Jul-29
|
13|Shounter Hydro 48 48 AJK-HEB Optimized Jul-29
14 |{Turtonas Uzghor Hydro 82.25 82.25 KE Optimized Jul-29
15|Azad Pattan (U #4) Hydro 175 175 PPIB LOS (Issued) Sep-29
16 |Kohala (U #1) Hydro 275 275 | PPIB LOS (Issued) Jun-30
Generation Additions in 2029-30 (MW) 1,858 1,858
Cumulative Addition up till 2030 (MW) | 32,844 32,431
2030-31
1 |Mahl Hydro 640 640 PPIB Optimized Jul-30
2 |Thakot-lll Hydro 1,490 1,490 WAPDA Optimized Jul-30
3 |KE_New_Solar Solar 150 150 | Yettobe | o inized Jul-30
_ determined
4 |KE_New_Wind Wind 50 50 | Yettobe | o uimized Jul-30
determined
5 |Net Meter Solar 370 370 AEDB Committed Jul-30
|
6 |Kohala (U #2) Hydro 2715 | 275 PPIB LOS (Issued) Aug-30
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Annexure-F. Chashma Nuclear (C-5) as Committed project in 2029

# Name of Project Fuel Type g‘:;:!f; D%;;::i?gle Agency Status Cfrﬁ':ii::znc::lg
7 |Kohala (U #3) Hydro 275 275 : PPIB LOS (Issued) Oct-30
8 |Kohala (U #4) Hydro 275 | 275 | PPIB- LOS (Issued) Dec-30
9 |Kohala (U #5) Hydro 12 12 | PPIB LOS (Issued) Feb-31
10|Kohala (U #6) Hydro 12 12 PPIB LOS (lssued) Mar-31
_ Generation Additions in 2030-31 (MW) 3,549 3,549

Cumulative Addition up till 2031 (MW) | 36,393 35,980
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Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31

F-5. Annual Capacity Factors (%age)
23 | 24 | 25 | 26 [ 27 [ 28 | 20 | 30 | 3

# Plant Name Fuel <)

1 |Almoiz Bagasse 45.62|45.77|45.62|45.62(45.62|45.77(45.62|45.62|45.62
2 |(Chanar Bagasse 45.62|45.77|45.62|45.62(45.62|45.77(45.62|45.62(45.62
3 |Chiniot Bagasse 45.62|45.77|145.62|45.62|45.62|45.77(45.62(45.62(45.62
4 [Fatima Bagasse 6.53|6.55|6.53|6.53|6.38|6.25|1.97 | 5.93 | 5.88
5 |Hamza Bagasse 45.62(45.77|45.62|45.62|45.62|45.77|45.62|45.62|45.62
6 [JDW-II Bagasse 45.62|45.77|45.62|45.62|45.62|45.77|45.62|45.62|45.62
7 |JDW-III Bagasse 45.62(45.77|145.62|45.62|45.62|45.77|45.62|45.62|45.62
8 |Ryk_Mills Bagasse 45.62(45.77|145.62|45.62|45.62|45.77|45.62|45.62|45.62
9 |Shahtaj Bagasse 0.00 | 0.00 |45.62|45.62|45.62|45.77|45.62|45.62|45.62
10 | Thal_Layyah Bagasse 45.62|45.77|45.62|45.62|45.62|45.77|45.62(45.62|45.62
11 |Access_Electric PV 0.00 {20.08|20.17|20.17]20.17|{20.11|120.17|20.17|20.17
12 |Access_Solar PV 0.00 |20.08|20.17(20.17]|20.17|20.11]20.17(20.17]20.17
13 |Appolo PV 18.96|18.91(18.96(18.96(18.96/ 18.91|18.96| 18.96| 18.96
14 |Best PV 18.94|18.89|18.94(18.94(18.94| 18.89| 18.94| 18.94| 18.94
15 |Crest PV 19.19|19.13{19.19(19.19({19.19(19.13|19.19({19.19(19.19
16 |Helios PV 23.51(23.27)|23.33|23.33|23.33|23.27|23.33|23.33| 23.33
17 |HNDS PV 23.51|23.27|23.33|23.33(23.33(23.27|23.33| 23.33|23.33
18 [Manjhand PV 0.00 |23.23|23.33(23.33)|23.33(23.27|23.33|23.533|23.33
19 |Meridian PV 23.51(23.27123.33|23.33|23.33|23.27|23.33| 23.33| 23.33
20 |Net_Meter PV 17.08(17.03|17.08|17.08|17.08(17.03|17.08|17.08|17.08
21 |New_Solar PV 0.00 | 0.00 (22.08|22.08|22.08(22.02|22.08(22.08|22.08
22 |New_Solar_Feeder PV 0.00 |19.95(20.00|20.00]|20.00(19.95]|20.00(20.00]|20.00
23 |QA_Solar PV 19.04|18.99(19.04|19.04(19.04| 18.99(19.04(19.04| 19.04
24 |Safe PV 0.00 120.17{20.17|20.17120.17]20.11| 20.17(20.17| 20.17
25 |Siachen PV 0.00 |23.23(23.33|23.33|23.33|23.27|23.33(23.33|23.33
26 |Zhenfa PV 21.50121.44121.50|21.50(21.50)21.44(21.50121.50{21.50
27 |Zorlu PV 0.00 |20.11|20.17|20.17]|20.17|20.11|20.17|20.17| 20.17
28 |Gharo KE_PV 25.25|125.18|25.25|25.25|25.25|25.18| 25.25| 25.25(25.25
29 |[KE_New_Solar KE_PV 0.00 | 0.00 [22.08(22.08|22.08|22.02|22.08|22.08]|22.08
30 |Oursun KE_PV 20.97(20.91|20.97|20.97|20.97)|20.81(20.97]|20.97| 20.97
31 |Act Wind 30.99(30.91|30.99(30.99|30.99(30.91|30.99(30.99|30.99
32 |Act 2 Wind 37.94|37.09|37.19|37.19|37.19(37.09| 37.19(37.19|37.19
33 |Artistic_wind Wind 34.86|34.82|34.86|34.86|34.86(34.82| 34.86| 34.86| 34.86
34 |Artistic_Wind_2 Wind 37.94|37.09|37.19(37.19|37.19|37.09| 37.19| 37.19| 37.19
35 |Dawood Wind 30.99|30.91{30.99(30.99/30.99/30.91| 30.99| 30.99|30.99
36 |Din Wind 37.94|37.09|37.19|37.19|37.19|37.09| 37.19| 37.19/37.19
37 |FFC Wind 34.86|34.82|34.86| 34.86(34.86|34.82|34.86|34.86|34.86
38 [FWEL-I Wind 34.86|34.82|34.86|34.86(34.86|34.82(34.86|34.86|34.86
39 [FWEL-II Wind 34.86|34.82|34.86|34.86(34.86|34.82(34.86|34.86|34.86
40 |Gul Ahmed Wind 30.99|30.91|30.99|30.99(30.99|30.91(30.99|30.99(30.99
41 |Gul_Electric Wind 37.94|37.09|37.19|37.19( 37.19|37.09(37.19| 37.19|37.19
42 |Hawa Wind 34.86|34.82|34.86)|34.86|34.86|34.82(34.86|34.86|34.86
43 |Indus_Energy Wind 37.94|37.09|37.19|37.19| 37.19|37.09(37.19| 37.19| 37.19
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Annexure-F. Chashma Nuclear (C-5) as Committed project in 2029

23 [ 24 [ 25 [ 26 [ 27 | 28 | 20 | 30 | =

# Plant Name Fuel <

44 |Jhimpir Wind 34.86|34.82|34.86(34.86(34.86| 34.82| 34.86| 34.86| 34.86
45 |Lakeside Wind 38.93|38.07|38.17(38.17|38.17(38.07|38.17|38.17|38.17
46 |Liberty Wind_1 Wind 37.94(37.09|37.19|37.19(37.19(37.09|37.19|37.19| 37.19
47 |Liberty Wind 2 Wind 37.94|37.09(37.19|37.19|37.19|37.09|37.19|37.19| 37.19
48 [Master Wind 30.99(30.91/30.99|30.99|30.99(30.91/30.99|30.99| 30.99
49 [Master_Green Wind 37.94|37.09(37.19|37.19|37.19|37.09|37.19|37.19|37.19
50 |Metro_Power Wind 31.99|31.91(31.99|31.99|31.99/31.91|31.99(31.99|31.99
51 |Metro_Wind Wind 37.94(37.09(37.19|37.19|37.19|37.09(37.19|37.19|37.19
52 INASDA Wind 38.93|38.07(38.17|38.17|38.17|38.07|38.17(38.17| 38.17
53 |[New_Wind Wind 0.00 | 0.00 |41.28|41.28|41.28|41.17|41.28|41.28(41.28
54 |Sachal Wind 30.99(30.91{30.99]30.99(30.99]30.91|30.99|30.99] 30.99
55 |Sapphire_Wind Wind 30.99(30.91{30.99]30.99(30.99|30.91/30.99|30.99/30.99
56 |Tenaga Wind 30.99|30.91(30.99(30.99) 30.99]30.91|30.99(30.99| 30.99
57 |Three_Gorges | Wind 31.99|31.91(31.99/31.99)31.99]31.91|31.99(31.99(31.99
58 |Three_Gorges_|l Wind 34.86|34.82(34.86|34.86)| 34.86]|34.82|34.86(34.86|34.86
59 | Three_Gorges_llI Wind 34.86|34.82(34.86|34.86| 34.86|34.82| 34.86|34.86|34.86
60 [Trans_Atlantic Wind 0.00 |41.17|41.28|41.28|41.28|41.17|41.28|41.28|41.28
61 [Tricom Wind 37.94|37.09(37.19|37.19|37.19|37.09| 37.19(37.19(37.19
62 [Tricon_A Wind 34.86|34.82(34.86|34.86| 34.86|34.82|34.86(34.86|34.86
63 [Tricon_B Wind 34.86(34.82|34.86|34.86(34.86|34.82(34.86|34.86|34.86
64 [Tricon_C Wind 34.86|34.82(34.86|34.86|34.86|34.82|34.86|34.86|34.86
65 |UEP Wind 30.99(30.91/30.99|30.99|30.99(30.91|30.99|30.99|30.99
66 |Western Wind 0.00 |37.09|37.19(37.19|37.19|37.09|37.19|37.19| 37.19
67 |Yunus Wind 30.99(30.91/30.99|30.99|30.99(30.91/30.99/| 30.99| 30.99
68 |Zephyr Wind 34.86(34.82|34.86|34.86|34.86(34.82| 34.86|34.86|34.86
69 (Zorlu_Wind Wind 31.99(31.91/31.99|31.99(31.99(31.91/31.99/31.99| 31.99
70 |KE_New_Wind KE_Wind 0.00 | 0.00 |41.28|41.28|41.28(41.17|41.28|41.28|41.28
71 |CASA Interconnection | 0.00 | 0.00 (41.92|41.92]|41.92(41.80({41.92|41.92|41.92
72 |Balkani HPP Candidate | 0.00| 0.00 | 0.00 [51.55|51.55|51.41|51.55|51.55|51.55
73 |Batdara HPP Candidate | 0.00 | 0.00 | 0.00 |49.49]|49.49(49.35(49.49|49.49|49.49
74 |Daral Khwar-ll HPP Candidate | 0.00 | 0.00 |52.05|52.05|52.05|51.91(52.05|52.05|52.05
75 |Janawai HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |55.69|55.82
76 |Taobut HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |46.69|46.69|46.69
77 |Arkari Gol HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |42.22|42.22
78 |Asrit Kedam HPP Candidate | 0.00| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 (49.72|49.72
79 |Bata Kundi HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |54.76|54.76|54.79
80 |CJ HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 [50.50/50.50|50.50
81 |Dowarian HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |48.85|48.85
82 |Jagran-IV HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 {49.09)|49.09
83 [Mahl HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |46.53
84 [Nagdar HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 (48.87|48.87
85 |Nila Da Katha HPP Candidate 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |51.31|51.31|51.31
86 |Rajdhani HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |58.46|58.46
87 |Sharmai HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 [50.94|50.94

199




Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31

23 | 24 | 25 | 26 | 27 | 28 | 20 [ 30 [ 3

# Plant Name Fuel %

88 [Shounter HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |48.86|48.86
89 |Taunsa HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |55.02|55.02|55.02
90 |Thakot-lil HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |56.30
91 |Turtonas Uzghor [KE_HPP Candidate| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |51.85|51.90
92 |Azad Pattan HPP Committed | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |52.77|52.77|52.77
93 |Balakot HPP Committed | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |41.21{41.21|41.21|41.21
94 |Dasu HPP Committed | 0.00 | 0.00 | 0.00 |64.47(64.47|64.29|64.47|64.47|64.47
95 |Gabral Kalam HPP Committed | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |33.77|33.77|33.77|33.77
96 |Gorkin Matiltan HPP Committed | 0.00 | 0.00 |42.83|42.83(42.83|42.71|42.83|42.83|42.83
97 [Jagran-ll HPP Committed |50.53|50.39|50.53|50.53|50.53|50.39|50.53|50.53|50.53
98 |Karot HPP Committed |44.39(44.29|144.39|44.39(44.39|44.29|44.38|44.39(44.39
99 [Keyal Khwar HPP Committed | 0.00 | 0.00 | 0.00 | 0.00 |52.07|51.92|52.07|52.07|52.07
100|Kohala HPP Committed | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |56.14|56.14
101|Koto HPP Committed |57.15|57.08|57.24|57.19|57.19|56.96|57.12|57.15|57.24
102|Lawi HPP Committed | 0.00 |48.02|48.10(48.05|48.05|47.90|47.99|48.02|48.02
103|Madyan HPP Committed | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |47.43|47.43|47.43|47.43
104|Mohmand Dam HPP Committed | 0.00 [ 0.00 | 0.00 {42.71|42.71|42.60(42.71|42.71|42.71
105|Suki Kinari HPP Committed | 0.00 [49.07(49.07|49.07|49.07|48.93(49.07|49.07|49.07
106|Tarbela_Ext 5 HPP Committed | 0.00 | 0.00 |[10.05{10.05|10.05|10.02|10.05|10.05|10.05
107|Chamfall HPP Committed | 0.00 |48.99(49.12|49.12(49.12|48.99(49.12|49.12|49.12
108|Chapari Charkhel HPP Committed | 0.00 | 0.00 | 0.00 |73.62|73.66|73.57|73.62|73.66|73.66
109|Chianwali HPP Committed |61.15|60.98(61.15/61.15|61.15|60.98|61.15|61.15(61.15
110|Deg Outfall HPP Committed |76.29|76.09(76.29|76.29|76.29|76.09|76.29|76.29|76.29
111|Jabori HPP Committed |77.21|77.23|77.21|77.21|77.21|77.23|77.21|77.21|77.21
112|Karora HPP Committed |67.55|67.57(67.62(67.55|67.55|67.42|67.48(67.51|67.62
113|Kathai-ll HPP Committed | 0.00 | 0.00 |60.21|60.37(60.37|60.21(60.37|60.37(60.37
114|Kurram Tangi HPP Committed | 0.00 [17.01]|17.05|17.05[17.05|17.01|17.05/17.05/17.05
115|Riali-Il HPP Committed | 0.00 [53.15|53.17|53.16|53.16|53.01|53.15|53.15|53.16
116|Allai Khwar HPP Existing 44.25|44.20(44.32|44.32|144.32|44.20| 44.32(44.32| 44 .32
117|Chashma HPP Existing 48.58|48.45(48.58|48.58|48.58|48.45|48.58(48.58| 48.58
118|Daral Khwar HPP Existing 38.58)|38.48(38.58(38.58(38.58|38.48| 38.58| 38.58| 38.58
119|Dubair Khwar HPP Existing 53.09|52.95|53.09|53.09(53.09|52.95(53.09|53.09|53.09
120|Ghazi Brotha HPP Existing 52.78|52.63|52.78|52.78|52.78|52.63(52.78|52.78|52.78
121|Golen Gol HPP Existing 9.15(9.12(9.15]9.15]9.15]9.12 1 9.15| 9.15 | 9.15
122|Gulpur HPP Existing 28.92)|28.84|28.92|28.92(28.92|28.84|28.92|28.92|28.92
123|Jagran-| HPP Existing 48.95|48.82|148.95/48.95|48.95(48.82|48.95(48.95|48.95
124|Jinnah HPP Existing 25.74|125.67|25.74|25.74|25.74|25.67| 25.74|25.74| 25.74
125|Khan Khwar HPP Existing 40.22|140.11(40.22|40.22(40.22(40.11|40.22|40.22|40.22
126|Malakand-lll HPP Existing 53.86|53.71(53.86|53.86|53.86|53.71|53.86(53.86|53.86
127|(Mangla HPP Existing 64.98|60.97|58.32|56.00|54.77|54.20| 54.35|54.35| 54.35
128|Neelum Jehlum HPP Existing 51.65|51.54|51.69|51.69|51.69|51.54|51.69|51.69|51.69
129|New Bong HPP Existing 55.49|55.34|55.49|55.49|55.49(55.34| 55.49(55.49(55.49
130|Patrind HPP Existing 43.76|43.64|43.76|43.76|43.76(43.64|43.76(|43.76|43.76
131|Small Hydel HPP Existing 45.20(45.08|45.20|45.20|45.20(45.08|45.20|45.20|45.20
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132|Tarbela 1-14 HPP Existing 37.99|37.89(37.99|37.99|37.99|37.89|37.99|37.99| 37.99
133|Tarbela_Ext_4 HPP Existing 30.12|30.04(30.12|30.12|30.12|30.04(30.12|30.12|30.12
134 |Warsak HPP Existing 50.64|50.50|50.64|50.64|50.64|50.50(50.64|50.64|50.64
135|Engro 90MW CCGT _Gas 90.23|74.96|62.46|50.73|70.05| 35.76(29.65|27.98|23.72
136|Foundation CCGT _Gas 89.97|90.25|90.00|89.97(82.33|57.94(57.94|57.94|57.94
137|Guddu-l CCGT Gas 36.90|74.63|74.43|74.42|69.30|17.02( 15.84|17.70( 16.46
138|Guddu-lI CCGT _Gas 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
139|Guddu-V (747) CCGT _Gas 75.56|75.77|75.56| 75.56|74.11|71.22| 18.12|49.67|28.99
140|Liberty CCGT _Gas 74.86|75.02|46.06(50.52| 0.00 | 0.00 | 0.00 | 0.00 | 0.00
141|Uch CCGT _Gas 86.08(86.32|86.08|85.47|79.86|43.53|41.67|43.47| 0.00
142|Uch-ll CCGT Gas 87.77(88.05/87.81|87.35|79.71/51.33|51.32|51.31{51.32
143|SNPC-| KE_CCGT_Gas [91.98|92.25(91.96|91.81(84.07|33.81|33.13|31.93|33.02
144|SNPC-Il KE_CCGT_Gas [91.98|92.25(91.96|91.98(84.07|35.30|34.36|32.65|34.57
145|AES Lalpir ST_RFO 0.00| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
146|AES Pakgen ST RFO 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
147|HUBCO ST _RFO 0.00 ( 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
148|Jamshoro-| U1 ST _RFO 0.00 { 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
149|Jamshoro-Il U4 ST RFO 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
150 |Muzaffargarh-l1 U1 ST RFO 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
151 |Muzaffargarh-1 U2 ST _RFO 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
152|Muzaffargarh-I U3 ST_RFO 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
153|Muzaffargarh-Il U4 ST_RFO 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
154|Saba ST_RFO 14.38|21.69| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
155|AGL DG_RFO 36.12|36.12(21.72| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
156|Atlas DG_RFO 14.40|21.72| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
157|Engro 127MW DG_RFO 0.01] 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.01 | 0.01 | 0.01
158|HUB N DG_RFO 36.12|36.12(21.72| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
159|Kohinoor DG_RFO 14.39(21.70] 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
160|Liberty Tech DG_RFO 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
161|Nishat C DG_RFO 36.12(21.72| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
162|Nishat P DG_RFO 36.81|22.13( 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
163(C-1 Nuclear 80.43/80.65|80.43|80.43|80.43|80.65|80.43|80.43|80.43
164|C-2 Nuclear 79.61(79.83|79.61|79.61|79.61|79.83|79.61|79.61|79.61
165|C-3 Nuclear 81.01/81.23/81.01|81.01|81.01|81.23|81.01|81.01|81.01
166|C-4 Nuclear 81.01/81.23/81.01/81.01|81.01(81.23|81.01|81.01{81.01
167(C-5 Nuclear 0.00| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |89.02(89.19/89.19
168|K-2 Nuclear 85.06(85.30/85.07|85.06|85.06|85.29| 85.05|85.05|85.05
169|K-3 Nuclear 85.66|85.90|85.67|85.66|85.66| 85.89|85.65|85.65|85.65
170|Engro Thar Local Coal 82.51|82.74|82.51|82.50(82.25|80.35|79.52| 76.68| 76.03
171|Gwadar Local Coal 0.00 | 0.00 | 0.00 [69.18)|82.67|80.68|77.24(76.92|76.43
172|Lucky Local Coal 85.08(85.31185.08|85.07|85.07|85.04| 84.48|84.75|84.99
173|Thal Nova Local Coal 49.35(85.21|184.98(84.97|84.97(83.72|82.34(82.72|79.43
174|Thar TEL Local Coal 84.98(85.21|84.98|84.97|84,97(83.73| 82.16| 82.08| 79.93
175|Thar-l (SSRL) Local Coal 42.14(85.21|84.98|84.98|84.98(84.38| 83.67|84.12|82.87
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176|K.E_NEW_L.Coal KE_Local Coal |0.00| 0.00 | 0.00 | 0.00 |83.33|83.02|82.62(82.74|82.73
177|China HUBCO Imported Coal |50.10|50.10/50.10{50.10|50.10{50.10|50.10{50.10|50.10
178|Jamshoro Coal Imported Coal |[49.36|84.04(83.89|80.49|30.32|14.07|12.03(15.89|12.74
179|Port Qasim Imported Coal |50.01]50.01(50.01/50.01|50.01|50.01({50.01(50.01|50.01
180|Sahiwal Coal Imported Coal |50.10]50.10{50.10/50.10{50.10|50.10{50.10{50.10|50.10
181|FPCL KE_Imported Coal |82.15(77.13|18.09|18.37|10.94( 9.63 | 8.57 |10.87|10.18
182|Davis DG_RLNG 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
183|Balloki CCGT_RLNG 419)1202|0.96|1.80(2.02|0.55|0.43)|0.70 | 0.68
184 |Bhikki CCGT_RLNG 1.201 0.78 | 0.00 | 0.52 | 0.57 | 0.29 | 0.24 | 0.29 | 0.29
185|FKPCL CCGT_RLNG 0.00 { 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
186|Halmore CCGT_RLNG 37.73|37.73|37.73|22.68/ 0.30 | 0.00 | 0.00 [ 0.13 | 0.20
187|Haveli CCGT_RLNG 10.92| 5.77 |1 3.29 | 5.01 [ 4.10 | 1.50 | 1.32 | 1.33 | 1.16
188|KAPCO 1 CCGT_RLNG 35.31(35.38/35.25| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
189|KAPCO 2 CCGT_RLNG 11.86(11.83|11.89| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
190|KAPCO 3 CCGT _RLNG 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
191|Nandipur CCGT_RLNG 36.38|36.38/36.38|21.87| 0.00 | 0.00 | 0.00 | 0.00 | 0.00
192|Orient CCGT_RLNG 37.73|23.25| 0.00 | 0.00 | 0.30 | 0.00 | 0.00 | 0.30 | 0.30
193|Rousch CCGT_RLNG 0.24 | 0.22 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
194|Saif CCGT_RLNG 37.73|37.73|37.73|22.68] 0.00 | 0.00 | 0.00 | 0.00 | 0.00
195|Saphire CCGT_RLNG 37.73|37.73|37.73|22.68| 0.13 | 0.00 | 0.00 | 0.00 | 0.00
196 Trimmu CCGT _RLNG 26.05(20.80(12.24|11.65]| 8.30 | 2.63 | 2.20 | 2.91 | 3.41
197|BQPS2 KE_CCGT_RLNG |85.21(83.46|29.63|25.80(16.55| 8.28 | 6.83 | 8.25 | 9.53
198|BQPS3 KE_CCGT_RLNG |89.81]|89.80(79.57(82.91|29.18/18.13|15.84|18.32|18.47
199|KCCPP KE_CCGT_RLNG |85.10|82.46(22.09(18.23(11.49| 5.95 | 4.71 [ 6.32 | 8.90
200|KTGTPS KE_CCGT_RLNG |45.16(40.73|8.23 | 9.95|6.21 (259 (279 2.74 | 2.79
201|SGTPS KE_CCGT_RLNG |48.00|144.44| 9.14 (10.60( 6.75 | 2.85|2.85 [ 2.84 | 3.15
202|BQPS1-U1 KE_ST RLNG |10.16| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
203|BQPS1-Us KE_ST RLNG [29.34(30.27| 1.66 | 1.71 | 0.46 | 0.50 | 0.72 | 1.05 | 1.39
204|BQPS1-UB KE_ST RLNG [16.15(15.84| 1.43 | 1.54 | 0.30 | 0.01 | 0.30 | 0.75 | 0.96
205|BQPS1-U2 KE_GT_RLNG [22.74| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00

(All numbers in yellow color, in this table, represent retirement of the corresponding
project.)
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Annexure-F. Chashma Nuclear (C-5) as Committed project in 2029

F-6. Year-wise Installed Capacity Addition (MW)

2
|| o | o |wuctear T2 e | Lot Fuaee) SO e | B

3
2022 1,320 | 10,752 10._087%3,620 | 4,020 | 2,802 | 3,491 | 5,169 - - 41,261
2023 1,980 | 95 965 - 660 520 | -747 | -1,536 - 1,937 |43,198
2024 - 342 | 420 . - 1,252 | - - - 1,174 |44,372
2025 - | 2,365 - P - 4972 | - - 1,000 | 8,337 |52,708
2026 300 | 653 |-1,300| - - 3120 | - - - 2,773 | 55,482
2027 990 | 2,558 - - - 1,470 | -225 | -1,292 - 3,501 58,983
2028 - 545 - - - 4,165 | - -131 - 4,579 |63,562
2029 - 826 - 1,200 - 570 - 727 - 1,869 |65,430
2030 - 11,288 | -172 - - 570 - -136 - 1,550 |66,980
2031 - | 2979 | -450 - - 570 | -586 - - 2,513 [69,493
Total | 4,590 |22,403 | 8,710 4,680 |(20,010( 1,933 | 1,347 | 1,000 | 28,232 |69,493
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Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31

F-7. IGCEP Generation Mix 2023-2031 (GWh)
2023
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Chart F-1: IGCEP Generation Mix 2023 (GWh)
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Chart F-2: IGCEP Generation Mix 2027 (GWh)
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2031
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Chart F-3: IGCEP Generation Mix 2031 (GWh)

F-8. IGCEP Generation Mix 2023-31 (MW)
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Chart F-4: IGCEP Generation Mix 2023 (MW)
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Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31

2027
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Chart F-5: IGCEP Generation Mix 2027 (MW)
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Chart F-6: IGCEP Generation Mix 2031 (MW)
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Annexure-G. Local Coal as Committed Projects in 2027 and 2030

Annexure G. Local Coalinclusionin 2027 and 2030

G-1. Annual Energy Generation Vs Annual Energy Demand (GWh) - Country
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G-3. Optimized Generation Capacity Additions (MW)

F::g?' CoSatlele: :fd C%}Eain}ed HPP HKPEP le;tcl) Ilia:; FS:;I:; Sl%lEar walg% “:;Ed Bagasse 22;;; i?; Cg ;npl;; :tl: ;

Local Coal Coal KE MW, | MW, MW, Addition Addition
2024 - - - - - 500 - - - - 500 500
2025 . - 10 - 3,120 750 150 500 50 - 4,580 5,080
2026 - - 13 - - 750 150 500 50 - 1,463 6,542
2027 1,320 990 - - - - 150 - 50 - 2,510 9,052
2028 - - - - - - 150 2,546 50 - 2,746 11,798
2029 - - 300 - - - 150 - 50 - 500 12,299
2030 1,320 - 755 82 - - 150 - 50 - 2,357 14,656
2031 - - 2,130 - - - 150 - 50 - 2,330 16,986
Total 2,640 990 3,208 | 82 | 3,20 | 2,000 | 1,050 3,546 350 - 16,986
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Annexure-G. Local Coal Inclusion in 2027 and 2030

G-4. List of Projects uptill 2031 (Committed + Optimized)

# Name of Project Fuel Type g‘:;:g?; Dac‘;;'::ia;h Agency Status Cosn('::fii::gn%;g
2021-22

1 |Chianwali Hydro 5 5 PPMU [PC-1 Approved Mar-22

%’2 Jabori Hydro 10 10 GoKPK |PC-1 Approved Mar-22

é Deg Outfall Hydro 4 4 PPMU [PC-1 Approved Jun-22

Generation Additions in 2021-22 (MW) 20 20

_-_Cumulative Addition up ti_ll 2021-22 (MW) 20 20
o e el 2022_;3 et | ———— |
| "1 Net Meter Solar 370 370 AEDB Committed Ju!-2-2m
| 2 Thar TEL Local Coal 330 300 FPIE LOS (Issued) - J_ul:?Z_
| 3 iTrimmu ! CCGT_RLNG 1,263 1,243 PPIBE | LOS (Issued) , W*J_ul-22

4 E:Karora o Hydro ] 118 1;8_ GDKPK_- PCA1 J;p;roved Aug-22

5 iMangIa (U #5-6) Hydro 70 70 WAPD:\“ ._;ezflsgghl; - Sep-22

6 :iKolo Hydro 40.8 40.8 GoKPK |PC-1 Approved Sep-22

i? }Jamshoro Coal (U #1) | Imported Coal 660 627 GENCO |PC-1 Approved Dec-22

8 ?Thal Nova Local Coal 330 3_00 PPIB LOS (Issued) Dec-22

9 | Thar-l (SSRL) Local Coal | 1,320 1,214 _!:’I;-l‘;u_TOS (Issued) | Dec-22
| N A TR el N Y T YR
I1(} Helics Solar 50 !_ __5£_}_ __l AEDB ; | Pi'L;iEE?E ! “_.Apr-2_3“ ]
11 HNDS Solar 50 50 AEDE | C;ﬂ“i’j”{” Apr23 |
%2 Jagran-li (U #1) Hydro 12 12 AJK-HEE PC-1 Approved Apr-23

|

';1:3 Meridian Solar 50 50 AEDB ““;_flffii"_}l““ Apr-23

1& fangla (U #3-4) Hydro 70 70 WARFDA o May-23
;liildzigm:.l—li (U nz) | Hydro 12 12 AJK-HEER I'{--';J i .-".'.',=..-‘-.¢,.'1| May-23

Generation Additions in 2022-23 (MW) 4,640 4,421
" Cumulative Addition up till 2023 (MW) | 4,659 4,440
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2 Installed | Dependable Schedule of
# Name of Project Fuel Type Capacity| Capacity Agency Status Commissioning
2023-24
1 [Net Meter Solar 370 370 AEDB | Committed Jul-23
|
2 [Jagran-ll (U #3-4) Hydro 24 24 AJK-HEB |PC-1 Approved Jul-23
Yet to be e
3 |New_Solar_ DG Solar 500 500 datennined Optimized Jul-23
4 |Chamfall Hydro 3.22 3.22 AJK-HEB |PC-1 Approved Aug-23
5 |Access_Electric Solar 10 10 aepg | Category- Sep-23
e b N ES T TR RPN (RO Project
6 |Access_Solar Solar 12 | 1152 | Aeps | Category Sep-23
e e e e Project |
| |
7 |Manjhand Solar 50 50 . GoS PC-1 Approved Sep-23
8 |Siachen Solar 100 100 Gog | Hesonl Sep-23
i . _ | Project |
9 |Kurram Tangi Hydro 18 18 WAPDA | PC-1 Approved | Oct-23
10 [Riali-ll Hydro 7.08 7.08 PPIB LOS (Issued) | Dec-23
iR | category-l |
11|Zorlu Solar ! 100 100 PPDB Project Dec-23
. i | 1 el L.
12 |Lawi Hydro 69 69 | GoKPK |PC-1 Approved Apr-24
13|Suki Kinari (U #1) Hydro | 221 221 | PPB LOS (Issued) May-24
14 Safe Solar | 10 10 AEDB | Category-l Jun-24
L Fu_ - , ] Wi Project

15|Trans_Atlantic Wind = 50 50 | AEDB | Category-l Jun-24
1) N ! Project |

16 |Western Wind | 50 50 Aepg | Category-l Jun-24

- Project |
Generation Additions in 2023-24 (MW) 1,594 1,594
Cumulative Addition up till 2024 (MW) 6,253 6,034
2024-25
1 |Net Meter Solar 370 370 AEDB Committed Jul-24
2 |Daral Khwar-II Hydro 10 10 PEDO Optimized Jul-24
3 |Gorkin Matiltan Hydro 84 84 GoKPK |PC-1 Approved | Jul-24
4 |KE_New_Solar Solar 150 150 | Yettobe | ontimized Jul-24
= determined
; ’ Yet to be o=
5 |KE_New Wind Wind 50 50 determined Optimized Jul-24
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Annexure-G. Local Coal Inclusion in 2027 and 2030

. Installed | Dependable Schedule of
# Name of Project | . =
] el Typs Capacity | Capacity Agency Status Commissioning
i Mangla
6 |Mangl -2 5
6 |[Mangla (U #1-2) Hydro 70 70 WAPDA. | prinbishment Jul-24
Yet to be _—
N 5
7 [New_Salar DG Solar 750 750 Getermir Optimized Jul-24
s Yet to be o
8 [N | 2
8 |New_Solar_Utility Solar 3,120 3,120 dataiminad Optimized Jul-24
i [ Yet to be _—
9 |New_Wind Wind 500 500 Seiavriivesti Optimized Jul-24
10|Tarbela Ext5 (U #1) Hydro 510 510 WAPDA |PC-1 Approved Jul-24
11 [Suki Kinari (U #2) Hydro 221 221 PPIB LOS (Issued) Jul-24
12|CASA oross Border | 1000 | 1,000 | NTDC G2G Aug-24
nterconnection
13|Tarbela Ext5 (U #2) Hydro 510 510 WAPDA |PC-1 Approved Aug-24
: Category-|
14 |Shahtaj Bagasse 32 32 AEDB Project Aug-24
15|Tarbela Ext5 (U #3) Hydro 510 510 WAPDA |PC-1 Approved Sep-24
16 | Suki Kinari (U #3) Hydro 221 221 PPIB LOS (Issued) Sep-24
17 |Suki Kinari (U #4) Hydro 221 221 PPIB LOS (Issued) Nov-24
18 |Kathai-II Hydro 8 8 PPIB LOS (Issued) Dec-24
Generation Additions in 2024-25 (MW) 8,337 8,337
Cumulative Addition up till 2025 (MW) 14,590 14,371
2025-26
1 |Net Meter Solar 370 370 AEDB Committed Jul-25
2 |Balkani Hydro 8 8 PEDO Optimized Jul-25
3 |Batdara Hydro 5 5 AJK-HEB Optimized Jul-25
4 |KE_New_Solar Solar 150 150 Yettobe | - o ized Jul-25
determined
; ; Yet to be -
5 |KE_New_Wind Wind 50 50 S atariad Optimized Jul-25
Yet to be bt
6 |New_Solar DG Solar 750 750 datermingi Optimized Jul-25
7 |New_Wind Wind 500 s00 | Yettobe | o imized Jul-25
determined
8 |Gwadar Local Coal 300 273 PPIB LOS (Issued) Aug-25
9 |Mangla (U #9-10) Hydro 70 70 WAPDA Refﬁ”gi';%ﬁ - Sep-25
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# Name of Project Fuel Type :;?:;:lcl?; D%[:::;i?;le Agency Status c:;r;ig:g:i:'g
10|Chapari Charkhel Hydro 10.56 10.56 GoKPK [PC-1 Approved Sep-25
11|Dasu (U #1) Hydro 360 360 WAPDA |PC-1 Approved May-26
12|Mohmand Dam (U #1) Hydro 200 200 WAPDA |PC-1 Approved May-26
Generation Additions in 2025-26 (MW) 2,773 2,746
Cumulative Addition up till 2026 (MW) 17,363 17,117
2026-27
1 |Net Meter Solar 370 370 AEDB Committed Jul-26
2 |Dasu (U #2) Hydro 360 360 WAPDA |PC-1 Approved Jul-26
3 |[KE_New_Local Coal | LocalCoal | 990 912 d‘;f;r::'::d Optimized Jul-26
4 |KE_New_Solar Solar 150 150 d:?;r:girl:sd Optimized Jul-26
5 |KE_New Wind Wind 50 50 | ret008 | optimized Jul-26
6 |New_Local Coal Local Coal | 1,320 1214 | foO0S | Optimized Jul-26
7 [Mohmand Dam (U #2) Hydro 200 200 WAPDA |PC-1 Approved Jul-26
8 |Dasu (U #3) Hydro 360 360 WAPDA |PC-1 Approved Aug-26
9 IMohmand Dam (U #3) Hydro 200 200 WAPDA |PC-1 Approved Sep-26
10|Dasu (U #4) Hydro 360 360 WAPDA |[PC-1 Approved Nov-26
11 |Mangla (U #7-8) Hydro 30 30 WAPDA Refl’:fgi’g; - Nov-26
12 |Mohmand Dam (U #4) Hydro 200 200 WAPDA |PC-1 Approved Nov-26
13|Dasu (U #5) Hydro 360 360 WAPDA |[PC-1 Approved Feb-27
14 |Keyal Khwar (U #1) Hydro ] 64 64 WAPDA |PC-1 Approved Feb-27
15|Dasu (U #6) Hydro 360 360 WAPDA |PC-1 Approved May-27
16 |Keyal Khwar (U #2) Hydro 64 64 WAPDA |PC-1 Approved May-27
_-_Generation Additions in 2026-27 (MW) 5438 5254
Cumulative Addition up till 2027 (MW) 22,801 22,371

2027-28
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i Name of Project Fuel Type g‘aspt:l:?t? DE’;‘:;:::?;[E Agency Status C:n?l';fids‘;:zrﬁig
1 |Net Meter Solar 370 370 AEDB Committed Jul-27
2 |KE_New_ Solar Solar | 150 150 d‘gfér‘rﬁigeed Optimized Jul-27
3 |KE_New_Wind Wind 50 50 d‘:;fértn‘:i:: | Optimized Jul-27
4 |New_Wind Wind 2,546 2,546 d‘;f;rtnfi::d Optimized Jul-27
5 |Gabral Kalam Hydro 88 88 GoKPK |PC-1 Approved Naov-27
6 [Madyan - Hg-,tdr; { 15?_ _157 GoKPK |PC-1 Approved Nov-27
_-?—-Balakot Hydro 300 | _ 30-(; i _GC;PK PC-1 Approved Dec-27
Generation Additions in 2027-28 (MW) 3,661 3,661
Cumulative Addition up till 2028 (MW) 26,462 26,032
2028-29
1 |Net Meter Solar 370 370 AEDB Committed Jul-28
2 |Bata Kundi Hydro 99 99 GoKPK Optimized Jul-28
3 |CJ Hydro 25 25 PPDB Optimized Jul-28
4 |KE_New_Solar Solar 150 150 | rettobe ! optimized Jul-28
5 |KE_New_ Wind Wind 50 50 d‘gf;;&gj | Optimized Jul-28
6 [Nila Da Katha Hydro 31.3 31.3 PEDO Optimized Jul-28
7 |Taobut Hydro 10 10 AJK-HEB |  Optimized Jul-28
é Taunsa Hydro 135 135 PPDB Optimized Jul-28
9 |Azad Pattan (U #1) Hydro 175 175 PPIB LOS (Issued) Dec-28
E Azad Pattan (U #2) Hyd;c; 175 175 _ PPI-B LOS (Issued) Mar-29
1 Azad F'a;tan (I;_J-#S) Hydro 175 175 - PP;Z& LOS (Issued) Jun-29
Generation Additions in 2028-29 (MW) 1,396 1,396
Cumulative Addition up till 2029 (MW) 27,858 27,428
2029-30
1 |Net Meter Solar 370 370 AEDB Committed Jul-29
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# Name of Project Fuel Type g:;::x:?t: ngzl(é?tt;le Agency Status c:nﬁ;eiizizrﬁ:‘g
2 |Arkari Gol Hydro 99 99 PEDO Optimized Jul-29
3 |Asrit Kedam Hydro 215 215 PEDO Optimized Jul-29
4 |\Dowarian Hydro 40 40 AJK-HEB Optimized Jul-29
5 [Jagran-IV Hydro 22 22 AJK-HEB Optimized Jul-29
6 |Janawai Hydro 12 12 AJK-HEB Optimized Jul-29
7 |KE_New_Solar Solar 150 150 d\;f’;:gi::d Optimized Jul-29
8|KE NewWnd | Wind 50 50 de;r:ﬁiggd Optimized Jul-29
9 [Nagdar Hydro 35 35 AJK-HEB Optimized Jul-29
10|New_Local Coal Local Coal | 1,320 1214 dzf;r::"‘?: | optimized Jul-29
11|Rajdhani Hydro 132 132 PPIB Optimized Jul-29
12|Sharmai Hydro 152.12 152.12 PEDO Optimized Jul-29
13 [Shounter Hydro 48 48 AJK-HEB Optimized Jul-29
14 | Turtonas Uzghor i Hydro 82.25 82.25 KE Optimized Jul-29
15|Azad Pattan (U #4) Hydro 175 175 PPIB LOS (Issued) Sep-29
16 |Kohala (U #1) Hydro 275 275 PPIB LOS (Issued) Jun-30
Generation Additions in 2029-30 (MW) I;I?& .;'5,072
Cumulative Addition up till 2030 (MW) 31,035 30,499
2030-31
1 |Mahl Hydro 640 640 PPIB Optimized Jul-30
2 |Thakot-lll Hydro 1,490 1,490 WAPDA Optimized Jul-30
3 |KE_New_Solar Solar 150 150 dYef:r:'zir?: 4 Optimized Jul-30
4 KE_E_N;aw_Wind Wind 50 50 d\e(zte(:r:sir?: 4| Optimized Jul-30
5 [Net Meter Solar 370 370 AEDB Committed Jul-30
6 |Kohala (U #2) Hydro 275 275 . PPIB LOS (Issued) Aug-30
7 |Kohala (U #3) Hydro 275 275 ! PPIB LOS (Issued) Oct-30
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# Name of Project Fuel Type g’:;::?g Dg:t;c‘l;tl;le Agency Status Cosrﬁ'rm‘;::cem(::\g
8 |Kohala (U #4) Hydro 275 275 PPIB LOS (Issued) Dec-30
9 |Kohala (U #5) Hydro | 1:; ] 1-2— PPIB LOS (Issued) Feb-31
10|Kohala (U #8) Hydro 12 12 PPIB LOS (Issued) Mar-31
Generation Additions in 2030-31 (MW) 3,549 3,549
Cumulative Addition up till 2031 (MW) 34,584 34,048
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G-5. Annual Capacity Factors (%age)

P D o 23 | 24 | 25 | 26 | 2: [ 28 | 20 [ 30 [ =

1 [|Almoiz Bagasse 45.62|45.77|45.62|45.62|45.62|45.77|45.62|45.62| 45.62
2 |Chanar Bagasse 45.62(45.77)|45.62|45.62|45.62|45.77|45.62|45.62|45.62
3 |Chiniot Bagasse 45.62|45.77|45.62|45.62|45.62|45.77|45.62|45.62|45.62
4 [Fatima Bagasse 6.53 | 6.55 | 6.53 | 6.53 | 6.43 [ 6.25|6.33 | 5.95| 0.98
5 [Hamza Bagasse 45.62|45.77(45.62|45.62|45.62|45.77|45.62|45.62)|45.62
6 |JDW-II Bagasse 45.62|145.77|45.62|45.62(45.62|45.77|45.62(45.62|45.62
7 |JDWHI Bagasse 45.62|45.77|45.62|45.62(45.62|45.77|45.62|45.62|45.62
8 |Ryk_Mills Bagasse 45.62|45.77|45.62|45.62(45.62|45.77|45.62|45.62|45.62
9 |Shahtaj Bagasse 0.00 | 0.00 [45.62(45.62|45.62|45.77|45.62|45.62|45.62
10 [Thal_Layyah Bagasse 45.62|45.77|45.62|45.62|45.62|45.77|45.62(45.62|45.62
11 [Access_Electric PV 0.00 |20.08(20.17{20.17|20.17(20.11|20.17(20.17| 20.17
12 |Access_Solar PV 0.00 (20.08(20.17|20.17]20.17(20.11|20.17|20.17|20.17
13 |Appolo PV 18.96|18.91(18.96|18.96(18.96| 18.91({18.96( 18.96| 18.96
14 |Best PV 18.94|18.89(18.94(18.94(18.94| 18.89(18.94(18.94/18.94
15 |Crest PV 19.19019.13[19.19(19.19(19.19[ 19.13[ 19.19] 19.19] 19.19
16 |Helios PV 23.33]|23.27)23.33|23.33|23.33|23.27|23.33|23.33(23.33
17 |HNDS PV 23.33(23.27(23.33|23.33|23.33|23.27(23.33|23.33| 23.33
18 |Manjhand PV 0.00 |23.23|23.33|23.33(23.33(23.27|23.33|23.33]23.33
19 |Meridian PV 23.51|23.27)|23.33|23.33|23.33|23.27(23.33|23.33(23.33
20 |Net_Meter PV 17.08|17.03|17.08|17.08|17.08|17.03|17.08|17.08| 17.08
21 [New_Solar PV 0.00 | 0.00 (22.08(22.08|22.08(22.02|22.08|22.08|22.08
22 [New_Solar_Feeder PV 0.00 {19.95(20.00{20.00|20.00{19.95|20.00|20.00|20.00
23 |QA_Solar PV 19.04118.99(19.04|19.04|19.04| 18.99( 19.04( 19.04| 19.04
24 |Safe PV 0.00 |120.17|20.17{20.17|20.17{20.11|20.17(20.17| 20.17
25 |Siachen PV 0.00 (23.23(23.33|23.33]23.33|23.27(23.33| 23.33| 23.33
26 |Zhenfa PV 21.50/21.44|21.50|21.50(21.50|21.44|21.50{21.50| 21.50
27 |Zorlu PV 0.00 |20.17|20.17|20.17|20.17)20.11|20.17|20.17| 20.17
28 [Gharo KE_PV 25.25|25.18|25.25|25.25|25.25|25.18| 25.25| 25.25| 25.25
29 |KE_New_Solar KE_PV 0.00 | 0.00 |22.08]|22.08|22.08(22.02|22.08)|22.08|22.08
30 |Oursun KE_PV 20.97(20.91)|20.97|20.97|20.97|20.91| 20.97|20.97| 20.97
31 |Act Wind 30.99(30.91|30.99/30.99|30.99(30.91(30.99| 30.99| 30.99
32 |Act_2 Wind 37.94|37.09|37.19|37.19|37.19|37.09| 37.19(37.19| 37.19
33 |Artistic_wind Wind 34.86|34.82|34.86|34.86|34.86|34.82| 34.86|34.86| 34.86
34 |Artistic_Wind_2 Wind 37.94|37.09|37.19|37.19|37.19|37.09| 37.19| 37.19(37.19
35 |Dawood Wind 30.99/30.91|30.99| 30.99|30.99|30.91| 30.99| 30.99(30.99
36 |Din Wind 37.94|37.09|37.19|37.19|37.19|37.09| 37.19| 37.19| 37.19
37 |FFC Wind 34.86|34.82(34.86|34.86|34.86|34.82|34.86(34.86| 34.86
38 |FWEL-I Wind 34.86|34.82|34.86|34.86|34.86|34.82|34.86|34.86| 34.86
39 [FWEL-I Wind 34.86|34.82(34.86|34.86)| 34.86|34.82| 34.86|34.86|34.86
40 |Gul Ahmed Wind 30.99(30.91|30.99(30.99(30.99| 30.91|30.99(30.99| 30.99
41 |Gul_Electric Wind 37.94|37.09|37.19|37.19|37.19|37.09|37.19|37.19|37.19
42 |Hawa Wind 34.86 34.86|34.86|34.86|34.82| 34.86| 34.86| 34.86

34.82
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43 |Indus_Energy Wind 37.94|37.09|37.19(37.19|37.19|37.09| 37.19| 37.19| 37.19
44 [Jhimpir Wind 34.86(34.82|34.86)|34.86| 34.86| 34.82| 34.86| 34.86| 34.86
45 |Lakeside Wind 38.93(38.07|38.17|38.17|38.17|38.07| 38.17| 38.17| 38.17
46 [Liberty_Wind_1 Wind 37.94|37.09|37.19(37.19|37.19|37.09| 37.19| 37.19(37.19
47 [Liberty_ Wind_2 Wind 37.94|37.09|37.19(37.19|37.19|37.09| 37.19| 37.19(37.19
48 |Master Wind 30.99/30.91|30.99(30.99|30.99|30.91| 30.99| 30.99( 30.99
49 |Master_Green Wind 37.94|37.09|37.19|37.19|37.19| 37.09| 37.19| 37.19| 37.19
50 |Metro_Power Wind 31.99|31.91/31.99]31.99/31.99/31.91|31.99(31.99/|31.99
51 |Metro_Wind Wind 37.94|37.09|37.19|37.19|37.19| 37.09| 37.19| 37.19| 37.19
52 INASDA Wind 38.93|38.07|38.17|38.17|38.17| 38.07| 38.17| 38.17| 38.17
53 |New_Wind Wind 0.00 | 0.00 |41.28|41.28|41.28|41.17|41.28|41.28|41.28
54 |Sachal Wind 30.99(30.91)|30.99|30.99(30.99|30.91|30.99| 30.99| 30.99
55 |Sapphire_Wind Wind 30.99(30.91/30.99|30.99|30.99|30.91(30.99| 30.99| 30.99
56 |Tenaga Wind 30.99(30.91/30.99|30.99|30.99|30.91(30.99|30.99| 30.99
57 |Three_Gorges_| Wind 31.99(31.91/31.99|31.99|31.99|31.91(31.99|31.99|31.99
58 |Three_Gorges_|I Wind 34.86(34.82|34.86|34.86|34.86|34.82(34.86|34.86|34.86
59 | Three_Gorges_lII Wind 34.86|34.82(34.86(34.86|34.86|34.82| 34.86| 34.86| 34.86
60 |Trans_Atlantic Wind 0.00 |41.28|41.28(41.28|41.28|41.17(41.28|41.28(41.28
61 |Tricom Wind 37.94|37.09|37.19(37.19|37.19|37.09| 37.19| 37.19(37.19
62 |Tricon_A Wind 34.86(34.82|34.86(34.86|34.86|34.82| 34.86| 34.86| 34.86
63 [Tricon_B Wind 34.86(34.82|34.86(34.86| 34.86|34.82| 34.86| 34.86| 34.86
64 |Tricon_C Wind 34.86(34.82|34.86|34.86|34.86|34.82(34.86| 34.86|34.86
65 |UEP Wind 30.99(30.91/30.99|30.99|30.99|30.91(30.99|30.99| 30.99
66 |Western Wind 0.00 |37.09|37.19|37.19|37.19|37.09| 37.19| 37.19(37.19
67 |Yunus Wind 30.99(30.91(30.99|30.99{30.99| 30.91|30.99|30.99| 30.99
68 (Zephyr Wind 34.86(34.82(34.86|34.86|34.86| 34.82| 34.86(34.86| 34.86
69 [Zorlu_Wind Wind 31.99(31.91/31.99|31.99|31.99|31.91(31.99| 31.99{31.99
70 |KE_New_Wind KE_Wind 0.00 | 0.00 |41.28(41.28|41.28|41.17(41.28|41.28|41.28
71 |CASA Interconnection | 0.00 | 0.00 |41.92|41.92|41.92|41.80|41.92|41.92|41.92
72 |Balkani HPP Candidate | 0.00 | 0.00 | 0.00 |51.55|51.55(51.41|51.55|51.55|51.55
73 |Batdara HPP Candidate | 0.00 | 0.00 | 0.00 |49.49|49.49(49.35|49.49|49.49|49.49
74 |Daral Khwar-lI HPP Candidate | 0.00 | 0.00 |52.05|52.05|52.05(51.91|52.05|52.05{52.05
75 |Janawai HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |55.78{55.82
76 [Taobut HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |46.69|46.69|46.69
77 |Arkari Gol HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |42.22|42.22
78 |Asrit Kedam HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |49.72|49.72
79 |Bata Kundi HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 54.79|54.79|54.79
80 |CJ HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |50.50{50.50(50.50
81 [Dowarian HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |48.85[48.85
82 |Jagran-IV HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |49.09|49.09
83 |Manl HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |46.53
84 [Nagdar HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 {48.87|48.87
85 [Nila Da Katha HPP Candidate | 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 [51.31|51.31|51.31
86 |Rajdhani HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |58.46|58.46
87 |Sharmai HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 {50.94|50.94
88 |Shounter HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |48.86|48.86
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B89 [Taunsa HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |55.02|55.02|55.02
90 | Thakot-Ill HPP Candidate | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |56.34
91 |Turtonas Uzghor |KE_HPP Candidate| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 (51.90|51.80
92 |Azad Pattan HPP Committed | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 (52.77|52.77|52.77
93 [Balakot HPP Committed | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 [41.21]|41.21|41.21|41.21
94 [Dasu HPP Committed | 0.00 | 0.00 | 0.00 |64.47(64.47(64.29(|64.47|64.47|64.47
95 [Gabral Kalam HPP Committed | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |33.77|33.77|33.77(33.77
96 |Gorkin Matiltan HPP Committed | 0.00 | 0.00 [42.83|42.83|42.83|42.71(42.83(42.83|42.83
87 |Jagran-Ii HPP Committed |50.53|50.39(50.53|50.53|50.53|50.39(50.53(50.53|50.53
98 |Karot HPP Committed |44.39|44.29(44.39|44.39|44.39|44.29|44.39(44.39|44.39
99 |Keyal Khwar HPP Committed | 0.00 | 0.00 | 0.00 | 0.00 [52.07|51.92|52.07|52.07|52.07
100|Kohala HPP Committed | 0.00 | 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 [56.14|56.14
101|Koto HPP Committed |[57.19|57.08|57.24|57.24|57.24|57.00|57.19|57.21|57.24
102 |Lawi HPP Committed | 0.00 [48.08|48.10{48.10|148.10|47.93(48.05(48.08|/48.10
103|Madyan HPP Committed | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 (47.43(47.43|47.43|47.43
104|Mohmand Dam HPP Committed | 0.00 | 0.00 | 0.00 [42.71|42.71|42.60|42.71|42.71[42.71
105|Suki Kinari HPP Committed | 0.00 |48.07|49.07|49.07|49.07(48.93|49.07|49.07|49.07
106|Tarbela_Ext_5 HPP Committed | 0.00 | 0.00 |10.05{10.05({10.05|10.02|10.05|10.05{10.05
107 |Chamfall HPP Committed | 0.00 [49.12|49.12|49.12|149.12|48.99(49.12|49.12|49.12
108|Chapari Charkhel HPP Committed | 0.00 | 0.00 | 0.00 |73.66|73.66|73.60|73.66(73.66|73.66
109|Chianwali HPP Committed [61.15(60.98|61.15|61.15|61.15|60.98({61.15/61.15|61.15
110|Deg Outfall HPP Committed |76.26|76.09|76.29|76.29|76.29|76.09|76.29(76.29(76.29
111|Jabori HPP Committed |[77.21|77.23|77.21{77.21|77.21|77.23|77.21|77.21{77.21
112|Karora HPP Committed |67.46|67.57|67.62|67.62|67.62(67.46|67.55|67.58|67.62
113|Kathai-Il HPP Committed | 0.00 | 0.00 |60.37(60.37(60.37)|60.21|60.37|60.37(60.37
114|Kurram Tangi HPP Committed | 0.00 [17.01[{17.05{17.05|17.05|17.01{17.05{17.05|17.05
115|Riali-Il HPP Committed | 0.00 [51.16{53.17|53.17|53.17|53.01|53.16{53.16|53.17
116|Allai Khwar HPP Existing 44.25(44.20(44.32|44.32|44.32|44.20|44.32|44.32| 44.32
117|Chashma HPP Existing 48.58(48.45|48.58|48.58|48.58|48.45(48.58(48.58|48.58
118|Daral Khwar HPP Existing 38.58|38.48|38.58(38.58(38.58|38.48| 38.58| 38.58|38.58
119|Dubair Khwar HPP Existing 53.09|52.95(53.09|53.09|53.09|52.95(53.09|53.09| 53.09
120(Ghazi Brotha HPP Existing 52.78(52.63(52.78(52.78|52.78| 52.63| 52.78| 52.78|52.78
121|Golen Gol HPP Existing 9.15(9.1219.15|9.15]9.15(9.12 | 9.15] 9.15| 9.15
122|Gulpur HPP Existing 28.92|28.84|28.92|28.92|28.92|28.84|28.92(28.92|28.92
123|Jagran-| HPP Existing 48.95|48.82|48.95/48.95(48.95/48.82|48.95(48.95(48.95
124|Jinnah HPP Existing 25.74(25.67|25.74|25.74|25.74( 25.67|25.74|25.74| 25.74
125|Khan Khwar HPP Existing 40.22|140.11|40.22|40.22(40.22|140.11|40.22|40.22{40.22
126|Malakand-ll HPP Existing 53.86|53.71|53.86(53.86|53.86|53.71|53.86| 53.86| 53.86
127|Mangla HPP Existing 64.98|60.97|58.32(56.00|54.77|54.20| 54.35| 54.35| 54.35
128|Neelum Jehlum HPP Existing 51.65|51.54/51.69|51.69|51.69|51.54|51.69(/51.69|51.69
129(New Bong HPP Existing 55.48(55.34|55.49]|55.49|55.49(55.34|55.49| 55.49|55.49
130|Patrind HPP Existing 43.76|43.64|43.76|43.76|43.76|43.64|43.76(43.76| 43.76
131|{Small Hydel HPP Existing 45.20(45.08|45.20|45.20|45.20|45.08{45.20|45.20|45.20
132|Tarbela 1-14 HPP Existing 37.99(37.89|37.99|37.99|37.99|37.89(37.99| 37.99|37.99
133|Tarbela_Ext_4 HPP Existing 30.12|30.04(30.12(30.12(30.12|30.04|30.12|30.12{30.12
134 |Warsak HPP Existing 50.64|50.50(50.64|50.64|50.64|50.50(50.64|50.64| 50.64
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135|Engro 90MW CCGT _Gas 90.23|74.96|62.46|50.72|45.70| 35.35(33.22|27.12| 23.17
136|Foundation CCGT_Gas 89.97/90.25|90.00|89.98|82.82|57.94|81.13|57.94| 57.94
137|Guddu-l CCGT_Gas 36.90(74.63|74.43|74.42|68.53(17.10|67.32| 16.88| 15.57
138|Guddu-ll CCGT _Gas 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
139|Guddu-V (747) CCGT_Gas 75.56|75.77|75.56| 75.56|69.84|65.25| 72.87(39.93| 20.36
140|Liberty CCGT _Gas 74.86(75.02|46.06|73.47| 0.00 | 0.00 | 0.00 | 0.00 | 0.00
141|Uch CCGT_Gas 86.08|86.32(86.08|86.08|48.34|42.90(44.02|43.09| 0.00
142|Uch-lI CCGT_Gas 87.77|88.05(87.81|87.78|57.97|51.33|51.33|51.32|51.32
143|SNPC-| KE_CCGT Gas |91.98/92.25/91.96|91.99(84.40|33.91|75.89|32.26|32.29
144|SNPC-II KE_CCGT_Gas [91.98|92.25/91.96(/91.99|84.51)|35.61|82.84|32.98(34.62
145|AES Lalpir ST RFO 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
146|AES Pakgen ST_RFO 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
147|HUBCO ST_RFO 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
148|Jamshoro-l U1 ST_RFO 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
149|Jamshoro-Il U4 ST_RFO 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 [ 0.00 | 0.00
150|Muzaffargarh-l U1 ST RFO 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
151|Muzaffargarh-1 U2 ST RFO 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
152|Muzaffargarh-1 U3 ST RFO 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
153|Muzaffargarh-Il U4 ST_RFO 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
154|Saba ST RFO 14.38(21.69| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
155|AGL DG_RFO 36.12(36.12{21.72| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
156|Atlas DG_RFO 14.40|21.72| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
157|Engro 127TMW DG_RFO 0.01 { 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
158|HuB N DG_RFO 36.12|36.12(21.72| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
159|Kohinoor DG_RFO 14.39|21.70| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
160|Liberty Tech DG RFO 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
161 [Nishat C DG _RFO 36.12(21.72| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
162|Nishat P DG_RFO 36.81(22.13| 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 | 0.00 | 0.00
163|C-1 Nuclear 80.43/80.65|80.43|80.43|80.43|80.65|80.43|80.43|80.43
164|C-2 Nuclear 79.61(79.83|79.61|79.61|/79.61|79.83(79.61|79.61|79.61
165|C-3 Nuclear 81.01{81.23(81.01|81.01/81.01{81.23|81.01/81.01|81.01
166|C-4 Nuclear 81.01/81.23|81.01|81.01(81.01(81.23|81.01|81.01|81.01
167|K-2 Nuclear 85.06(85.30(85.07|85.07|85.07|85.29|85.06|85.06| 85.07
168|K-3 Nuclear 85.66)|85.90|85.67|85.67|85.67|85.89| 85.66|85.66| 85.67
169|Engro Thar Local Coal 82.51|82.74|82.51|82.51|82.51(81.59|81.54|81.03| 77.58
170|Gwadar Local Coal 0.00 ] 0.00 | 0.00 (69.18(82.33|81.88/|82.20|73.81(70.04
171|Lucky Local Coal 85.08|85.31|85.08|85.08(85.08(85.31|85.07|85.0885.08
172|NEW_L.Coal 660 Local Coal 0.00 | 0.00 | 0.00 | 0.00 [83.34|83.56|83.33|83.34(83.34
173|Thal Nova Local Coal 49.35|85.21|84.98(84.98|84.98|84.57|84.67(84.11|82.19
174|Thar TEL Local Coal 84.98|85.21|84.98|84.98|84.98|84.20|84.46(83.83|82.10
175|Thar-1 (SSRL) Local Coal 42.14(85.21|84.98|84.98|84.98(85.09(84.98|84.75|84.72
176|K.E_NEW_L.Coal KE_Local Coal | 0.00 | 0.00 | 0.00 | 0.00 (83.34(83.55|83.33|83.33|83.33
177|China HUBCO Imported Coal |50.10(50.10{50.10{50.10|50.10|50.10{50.10{50.10|50.10
178|Jamshoro Coal Imported Coal |49.36|84.04|83.89(84.21(23.58|12.27|19.54|13.68|10.29
179|Port Qasim Imported Coal  |50.01(50.01{50.01|50.01|50.01(50.01{50.01|50.01|50.01
180|Sahiwal Coal Imported Coal |50.00|50.00(50.00{50.00(50.00{50.00(50.00{50.00|50.00
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181|FPCL KE_Imported Coal |82.15(77.13[18.09/22.28( 9.13 [ 6.73 | 9.99 | 6.43 | 9.43
182|Davis DG_RLNG 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
183 |Balloki CCGT_RLNG 4,19 2.02(0.96|2.21]0.53|0.29|0.54 | 0.32 | 0.32
184 |Bhikki CCGT_RLNG 1.20|0.78 [ 0.00 | 0.58 | 0.20 | 0.05 | 0.28 | 0.20 | 0.22
185|FKPCL CCGT_RLNG 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
186(Halmore CCGT_RLNG 37.73|37.73|37.73|22.68( 0.00 | 0.00 | 0.00 | 0.00 | 0.00
187 |Haveli CCGT_RLNG 10.92( 5.77 | 3.29 | 5.35| 1.94 | 0.77 | 1.80 | 1.00 | 0.83
188|KAPCO 1 CCGT_RLNG 35.31|35.38(35.25( 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
189|KAPCO 2 CCGT_RLNG 11.86(11.83|11.89| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
190|KAPCO 3 CCGT_RLNG 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
191|Nandipur CCGT_RLNG 36.38|36.38|36.38|21.87| 0.00 | 0.00 | 0.00 | 0.00 | 0.00
192|Orient CCGT_RLNG 37.73|23.25| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
193|Rousch CCGT_RLNG 0.24 | 0.22 | 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 | 0.00 | 0.00
194 |Saif CCGT_RLNG 37.73|37.73|37.73|22.68( 0.00 | 0.00 | 0.00 | 0.00 | 0.00
195|Saphire CCGT_RLNG 37.73|37.73|37.73|22.68| 0.00 | 0.00 | 0.00 | 0.00 | 0.00
196| Trimmu CCGT_RLNG 26.05(20.80(12.24{12.79| 5.68 | 2.21 | 3.73 | 2.17 | 1.81
197|BQPS2 KE_CCGT_RLNG [85.21|83.46|29.63(61.62|10.67( 5.81 | 9.34 | 5.68 | 7.53
198|BQPS3 KE_CCGT_RLNG |89.81(89.80|79.57|83.92(22.40|14.57|20.07|15.22{17.15
199|KCCPP KE_CCGT_RLNG |85.10|82.46|22.09(/19.91| 9.40 | 4.33 | 7.22 | 4.64 | 4.19
200|KTGTPS KE_CCGT_RLNG |45.16|40.73| 8.23 [10.12| 3.86 | 2.59 | 3.41 | 2.47 | 2.69
201|SGTPS KE_CCGT_RLNG |48.00|44.44| 9.14 |[11.02( 4.30 | 2.85 | 3.48 | 2.81 | 3.02
202|BQPS1-U1 KE_ST RLNG |10.16| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
203|BQPS1-Us KE_ST_RLNG [29.34(30.27| 1.66 | 1.71 | 0.16 | 0.46 [ 0.79 [ 0.75 | 1.10
204(BQPS1-UB KE_ST_RLNG [16.15(15.84| 1.43 | 1.54 | 0.00 | 0.01 | 0.33 | 0.46 | 0.67
205(BQPS1-U2 KE_GT_RLNG |22.74]| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00

(All numbers in yellow color, in this table,
project.)

represent retirement of the corresponding
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G-6. Year-wise Installed Capacity Addition (MW)

3
v 't hyere | LG |wuctar "Bor| e | ol | Furmece| Croes Vet emr | 218

3
2022 1,320 | 10,752 | 10,087 | 3,620 | 4,020 | 2,802 | 3,491 | 5,169 - - 41,261
2023 1,980 | 956 865 - 660 520 -747 | -1,5636 - 1,937 [43,198
2024 - 342 -420 - - 1,252 - - - 1,174 | 44,372
2025 - 2,365 - - - 4,972 - - 1,000 8,337 |52,708
2026 300 653 | -1,300 - - 1,820 - - - 1,473 |[54,182
2027 2,310 | 2,558 - - - 570 | -2256 | -1,292 - 3,921 58,103
2028 - 545 - - - 3,116 - -131 - 3,530 |61,633
2029 - 826 - - - 570 - =727 - 669 62,301
2030 1,320 | 1,288 | -172 - - 570 - -136 < 2,870 165,171
2031 - 2,979 | 450 - - 570 | -586 - - 2,513 |67,684
Total 7,230 | 22,403 | 8,710 | 3,620 | 4,680 |16,761| 1,933 | 1,347 1,000 26,423 |67,684
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G-7. IGCEP Generation Mix 2023-2031 (GWh)
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Chart G-1: IGCEP Generation Mix 2023 (GWh)
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Chart G-2: IGCEP Generation Mix 2027 (GWh)
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G-8. IGCEP Generation Mix 2023-31 (MW)
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Chart G-6: IGCEP Generation Mix 2031 (MW)
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Annexure H. Unconstrained VRE

H-1. Annual Energy Generation Vs Annual Energy Demand (GWh) - Country
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H-3.

Optimized Generation Capacity Additions (MW)

| CHLES S| Lot | S| S0 | B i | |, | RO | S

Local Coal Coal KE MW, | MW, MW, Addition Addition
2024 - - - - - 2,000 - - - - 2,000 2,000
2025 - - 10 - 3,818 - 150 4,244 50 - 8,272 10,272
2026 - - 13 - 885 - 150 - 50 = 1,098 11,369
2027 - 990 - - - - 150 236 50 - 1,426 12,795
2028 - - - - - - 150 613 50 - 813 13,608
2029 - - 360 - - - 150 125 50 ® 685 14,294
2030 - - 993 82 - - 150 - 50 - 1,275 15,569
2031 - - 2,130 - - - 150 - 50 - 2,330 17,899
Total - 990 3,506 | 82 | 4,703 | 2,000 | 1,050 5,218 350 - 17,899
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H-4. List of Projects uptill 2031 (Committed + Optimized)

# Name of Project Fuel Type g‘:;:gf; DE';:’;‘::?;IG Agency Status Cfrﬁr:ii::gnﬂg
2021-22

1 |Chianwali Hydro 5 5 PPMU |PC-1 Approved Mar-22
2 [Jabori Hydro 10 10 GoKPK |PC-1 Approved Mar-22
3 |Deg Outfall Hydro 4 4 PPMU |PC-1 Approved Jun-22

Generation Additions in 2021-22 (MW) 20 20
Cumulative Addition up till 2021-22 (MW) 20 20

2022-23

1 [Net Meter Solar 370 370 AEDB Committed Jul-22
2 |Thar TEL ’ Local Coal 330 300 PPIB LOS (Issued) Jul-22
3 |Trimmu CCGT_RLNG 1,263 1,243 PPIB LOS (Issued) Jul-22
4 |Karora Hydro 11.8 11.8 GoKPK |PC-1 Approved Aug-22
5 |Mangla (U #5-6) Hydro 70 70 WAPDA | o Mandla | gep.22
6 |Koto Hydro 40.8 40.8 GoKPK |PC-1 Approved Sep-22
7 |Jamshoro Coal (U #1) | Imported Coal 660 627 GENCO |PC-1 Approved Dec-22
8 |Thal Nova Local Coal 330 300 PPIB LOS (Issued) Dec-22
9 |Thar-l (SSRL) Local Coal 1,320 1,214 PPIB LOS (Issued) Dec-22
10|Helios Solar 50 50 AEDB Cﬂf{ﬂgg'" Apr-23
11|HNDS Solar 50 50 AEDB Cagf-?jgg'“ Apr-23
12 [Jagran-ll (U #1) . Hydro 12 12 AJK-HEB |PC-1 Approved Apr-23
13 |Meridian Solar 50 50 AEDB C?ﬁﬂgg-" Apr-23
14 |Mangla (U #3-4) Hydro 70 70 WAPDA Reﬁ’:’:si'g;ent May-23
15 |Jagran-ll (U #2) Hydro 12 12 AJK-HEB |PC-1 Approved May-23

Generation Additions in 2022-23 (MW) 4,640 4,421

Cumulative Addition up till 2023 (MW) 4,659 4,440
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2023-24
1 |Net Meter Solar 370 370 AEDB Committed Jul-23
2 |Jagran-ll (U #3-4) Hydro 24 24 AJK-HEB |PC-1 Approved Jul-23
Yet to be _—
3 [New_Solar DG Solar 2,000 2,000 detarmiined Optimized Jul-23
4 [Chamfall Hydro 3.22 3.22 AJK-HEB |PC-1 Approved Aug-23
; Category-I
5 A_c_t_;gss__El.ectnc“ Solar .10 __1? AEDB y Project Sep-23
Category-|
6 Accefs_Solar_ Solér . 12 _I. 11.52 i AEDB ~ Project ' Sep-23
7 |Manjhand Solar 50 50 GoS PC-1 Approved Sep-23
15 = = : Category-Il
8 Sfact?en - So_la_r_ 1.00 _| 10_0 3 |__(ioS | Project ?ep—23
9 |Kurram Tangi Hydro 18 18 . WAPDA | PC-1 Approved | Oct-23
10 |Riali-l Hydro 7.08 7.08 PPIB LOS (lssued) Dec-23
B S - || S
. Category-ll | _
| i s sl e R s -
12 |Lawi Hydro 69 69 . GoKPK |PC-1 Approvedl Apr-24
&SR : ——— : e e | e
13|Suki Kinari (U #1) Hydro 221 221 l PPIB l LOS (Issued) May-24
— - S| | e _.i._ _c_ t_ i ==
14 |Safe Solar 10 10 AEDB | “@€gony- Jun-24
i1 _ Project
. . | Category-ll
ETIans_Atljrl_tlc Wind 50 | 5? AEDB | Project Jun-24
16 |Western Wind 50 50 Acba | Categoryl Jun-24
________ B Project
Generation Additions in 2023-24 (MW) 3,094 3,094
Cumulative Addition up till 2024 (MW) 7,753 7,534
2024-25
1 [Net Meter Solar 370 370 AEDB Committed Jul-24
2 |Daral Khwar-I| Hydro 10 10 PEDO Optimized Jul-24
|
3 [Gorkin Matiltan Hydro 84 84 GoKPK |PC-1 Approved | Jul-24
—_rT e N | Yettobe -
4 |KE_New Solar Solar 150 150 deterrmined Optimized Jul-24
5 |KE_New_Wind Wind 50 s0 | Yettobe | o imized Jul-24
- = determined P
. Mangla X
6 |[Mangla (U #1-2) Hydro 70 70 WAPDA | pop oot Jul-24
7 |New_Solar_Utility Solar 3,818 3,818 | Yettobe | oo yimized Jul-24
determined
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Yet to be

8 |New_Wind Wind 4,244 4,244 determined Optimized Jul-24
9 |Tarbela Ext5 (U #1) Hydro 510 510 WAPDA |PC-1 Approved Jul-24
10 |Suki Kinari (U #2) Hydro 221 221 PPIB LOS (Issued) Jul-24
11|CASA paross Sorder | 1.000 | 1,000 NTDC 626G Aug-24
12 |Tarbela Ext5 (U #2) Hydro 510 510 WAPDA [PC-1 Approved Aug-24
13 Srlahtaj Bagasse 32 32 AEDB C:t:)?gg'l Aug-24
14 | Tarbela Ext5 (U #3) Hydro 510 510 WAPDA |PC-1 Approved Sep-24
15 |Suki Kinari (U #3) Hydro 221 221 PPIB LOS (Issued) Sep-24
16 |Suki Kinari (U #4) Hydro 221 221 PPIB LOS (Issued) Nov-24
17 |Kathai-ll Hydro 8 8 PPIB LOS (Issued) Dec-24
Generation Additions in 2024-25 (MW) 12,029 12,029
Cumulative Addition up till 2025 (MW) 19,782 19,563
2025-26
| 1 |Net Meter Solar 370 370 AEDB Committed Jul-25
2 |Balkani Hydro 8 8 PEDO Optimized Jul-25
3 |Batdara Hydro 5 5 AJK-HEB Optimized Jul-25
4 |KE_New_Solar Solar_ 150 150 d\gfetr:ﬁi::d Optimized Jul-25
5 |KE_New_Wind Wind 50 50 | Yellobe | optimized Jul-25
6 |New_Solar_Utility Solar 885 885 d;e;rtrﬁi::d Optimized Jul-25
7 |Gwadar Local Coal 300 273 PPIB LOS (Issued) Aug-25
8 |Mangla (U #9-10) Hydro 70 70 WAPDA Refmgggr:ﬁ‘em Sep-25
9 [Chapari Charkhel Hydro 10.56 10.56 GoKPK |PC-1 Approved Sep-25
10|Dasu (U #1) Hydro 360 360 WAPDA |PC-1 Approved May-26
11|Mohmand Dam (U #1) Hydro 200 200 WAPDA |PC-1 Approved May-26
| Generation Additions in 2025-26 (MW) 2,408 2,381
Cumulative Addition up till 2026 (MW) 22,190 21,944
2026-27
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1 |Net Meter Solar 370 370 AEDB Committed Jul-26
2 |Dasu (U #2) Hydro 360 360 WAPDA [PC-1 Approved Jul-26
. Yet to be 5
3 |KE_New_Local Coal Local Coal 990 912 determined Optimized Jul-26
Yet to be _—
4 |KE_New_Solar Solar 150 1580 determined| ©Optimized Jul-26
3 Yet to be o
5 |KE_New_Wind Wind 50 50 determiried Optimized Jul-26
6 |New_Wind Wind 236 236 | Yettobe | onimized Jul-26
determined
7 [Mohmand Dam (U #2) Hydro 200 200 WAPDA |PC-1 Approved Jul-26
8 |Dasu (U #3) Hydro 360 360 WAPDA |PC-1 Approved Aug-26
9 [Mohmand Dam (U #3) Hydro 200 200 WAPDA [PC-1 Approved Sep-26
10|{Dasu (U #4) Hydro 360 360 WAPDA [PC-1 Approved Nov-26
¥ Mangla
11|Mangla (U #7-8) Hydro 30 30 WAPDA Refiitbishmisit Nov-26
12|Mohmand Dam (U #4) Hydro 200 200 WAPDA [PC-1 Approved Nov-26
13|Dasu (U #5) Hydro 360 360 WAPDA [PC-1 Approved Feb-27
14 |Keyal Khwar (U #1) Hydro 64 64 WAPDA [PC-1 Approved Feb-27
15|Dasu (U #6) Hydro 360 360 WAPDA |[PC-1 Approved May-27
16 |Keyal Khwar (U #2) Hydro 64 64 WAPDA [PC-1 Approved May-27
Generation Additions in 2026-27 (MW) 4354 4276
Cumulative Addition up till 2027 (MW) 26,544 26,220
2027-28
1 [Net Meter Solar 370 370 AEDB Committed Jul-27
Yet to be o
2 |KE_New_Solar Solar 150 150 determinetd Optimized Jul-27
’ Yet to be i
3 |KE_New_Wind Wind 50 50 determined|  OPtimized Jul-27
4 |New_Wind Wind 613 613 | YelloDe | optimizeq Jul-27
etermined
5 |Gabral Kalam Hydro 88 88 | GoKPK |PC-1 Approved Nov-27
H—1 — — 2 _i_____ -
6 [Madyan Hydro 157 157 | GoKPK |PC-1 Approved Nov-27
|
1L g —
7 |Balakot Hydro 300 | 300 GoKPK |PC-1 Approved Dec-27
Generation Additions in 2027-28 (MW) 1,728 1,728
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Cumulative Addition up till 2028 (MW) 28,272 27,948
2028-29

1 |Net Meter Solar 370 370 AEDB Committed Jul-28
2 |Bata Kundi Hydro 99 99 GoKPK Optimized Jul-28
3 |Chowkel Khwar Hydro 60 60 PEDO Optimized Jul-28
4 |CJ Hydro 25 25 PPDB Optimized Jul-28
5 |KE_New_Solar Solar 150 150 d\‘;te;:ﬁig‘:d Optimized Jul-28
6 |KE_New_Wind Wind 50 50 d‘;fér:ﬁi’ﬁ:d Optimized Jul-28
7 |New Wind Wind 125 125 d\(;tee!r:'rc:inb;ed Optimized Jul-28
8 |Nila Da Katha Hydro 31.3 31.3 PEDO Optimized Jul-28
9 |Taocbut Hydro 10 10 AJK-HEB Optimized Jul-28
10| Taunsa Hydro- 135 135 PPDB Optimized Jul-28
11|Azad Pattan (U #1) Hydro 175 175 PPIB LOS (Issued) Dec-28
;;ad Pattan (U #2) | Hydro 175 175 F’I;IB_l LOS (Issued) Mar-29
E;zad Pattaﬁ--(U #3_)“ I-iy;iro _ 175 175 PPIB LOS (Issued) Jun-29

Generation Additions in .2028-29 (MW) 1,581 1,581

Cumulative Addition up till 2028 (MW) 29,853 29,529

2029-30

1 |Net Meter Solar 370 370 AEDB Committed Jul-29
2 |Arkari Gol Hydro 99 99 PEDO Optimized Jul-29
3 |Asrit Kedam Hydro 215 215 PEDO Optimized Jul-29
4 |Dowarian Hydro 40 40 AJK-HEB Optimized Jul-29
5 |Jagran-IV Hydro 22 22 AJK-HEB Optimized Jul-29
6 |Janawai Hydro 12 12 AJK-HEB Optimized Jul-29
7 |Kalam Asrit Hydro 238 238 PEDO Optimized Jul-29
8 |KE_New Solar Solar 150 150 d‘;f:r;’ig:d Optimized Jul-29
9 |KE_New_Wind Wind 50 50 d‘gf;rtrgirﬁ’:d Optimized Jul-29
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10|Nagdar Hydro 35 35 AJK-HEB Optimized Jul-29
11 Ii;ajdhani Hydro 132 132 PPIB Optimized Jul-29
12 |Sharmai Hydro 1562.12 152.12 PEDO Optimized Jul-29
13 |Shounter Hydro 48 48 AJK-HEB Optimized Jul-29
14 |Turtonas Uzghor Hydro 82.25 82.25 KE Optimized Jul-29
15|Azad Pattan (U #4) Hydro 175 175 PPIB LOS (Issued) Sep-29
16|Kohala (U #1) Hydro 275 275 PPIB LOS (Issued) Jun-30

Generation Additions in 2029-30 (MW) 2_,0_96 2,096

Cumulative Addition up till 2030 (MW) 31,948 31,624

2030-31

1 |Mahl Hydro 640 640 PPIB Optimized Jul-30
2 |Thakot-lll Hydro __1,_49-0 1 1,490 WAPDA Optimized Jul-30
3 |KE_New_Solar Solar 150 150 d\e’f;r:'siggd Optimized Jul-30
4 |KE_New_ Wind Wind - 50 L 50 d;eégig: | Optimized Jul-30
5 |Net Meter Solar 370 370 AEDB Committed Jul-30
6 |Kohala (U #2) Hydro 275 275 PPIB LOS (Issued) Aug-30
7 |Kohala (U #3) Hydro 27_5““- 8 275 PPIB LOS (Issued) Oct-30
8 [Kaohala (U #4) Hydro _ 275- | N 275 PPIB LOS (Issued) Dec-30
9 [Kohala (U #5) Hydro 12 12 PPIB LOS (Issued) Feb-31
10|Kohala (U #6) Hydro 12- 12 ;;Br LOS (Issued) Mar-31

Generation Additions in 2030-31 (MW) 3,549 3,549

Cumulative Addition up till 2031 (MW) 35,497 35,173
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H-5. Annual Capacity Factors (%age)
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Plant Name

Almoiz
Chanar
Chiniot
Fatima
Hamza
JDW-II
JOW-II
Ryk_Mills
Shahtaj
Thal_Layyah
Access_Electric
Access_Solar
Appolo

Best

Crest

Helios

HNDS
Manjhand
Meridian

Net Meter
New_Solar
New_Solar_Feeder
QA_Solar
Safe

Siachen
Zhenfa

Zorlu

Gharo
KE_New_Solar
Oursun

Act

Act_2
Artistic_wind
Artistic Wind_2
Dawood

Din

FFC

FWEL-I
FWEL-II

Gul Ahmed
Gul_Electric

Fuel

Bagasse
Bagasse
Bagasse
Bagasse
Bagasse
Bagasse
Bagasse
Bagasse
Bagasse
Bagasse
PV
PV
PV
PV
PV
PV
PV
PV
PV
PV
PV
PV
PV
PV
PV
PV
PV
KE_PV
KE_PV
KE_PV
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind

23 24 25 26 27 28 29 30 31
%
45.62 45.77 45.62 45.62 45.62 45.77 45.62 45.62 45.62
45.62 45.77 45.62 45.62 45.62 45.77 45.62 45.62 45.62
45.62 45.77 45.62 45.62 45.62 45.77 45.62 45.62 45.62
6.53 6.55 1.03 623 078 6.21 6.23 5.95 5.90
45.62 45.77 45.62 45.62 45.62 45.77 45.62 45.62 45.62
45.62 45.77 45.62 45.62 45.62 45.77 45.62 45.62 45.62
45.62 45.77 45.62 45.62 45.62 45.77 45.62 45.62 45.62
45.62 45.77 45.62 45.62 45.62 45.77 45.62 45.62 45.62
0.00 0.00 45.62 45.62 45.62 45.77 45.62 45.62 45.62
45.62 45.77 45.62 45.62 45.62 45.77 45.62 45.62 45.62
0.00 20.08 20.17 20.17 20.17 20.11 20.17 20.17 20.17
0.00 20.08 20.17 20.17 20.17 20.11 20.17 20.17 20.17
18.96 18.91 18.95 18.96 18.96 18.91 18.96 18.96 18.96
18.94 18.89 18.94 18.94 18.94 18.89 18.94 18.94 18.94
19.19 19.13 19.19 19.19 19.19 19.13 19.19 19.19 19.19
23.33 23.27 23.33 23.33 23.33 23.27 23.33 23.33 23.33
23.33 23.27 23.33 23.33 23.33 23.27 23.33 23.33 23.33
0.00 23.23 23.33 23.3323.33 23.27 23.33 23.33 23.33
23.27 23.27 23.33 23.33 23.33 23.27 23.33 23.33 23.33
17.08 17.03 17.08 17.08 17.08 17.03 17.08 17.08 17.08
0.00 0.00 22.08 22.08 22.08 22.02 22.08 22.08 22.08
0.00 19.95 20.00 20.00 20.00 19.95 20.00 20.00 20.00
19.04 18.99 19.04 19.04 19.04 18.99 19.04 19.04 19.04
0.00 20.17 20.17 20.17 20.17 20.11 20.17 20.17 20.17
0.00 23.23 23.33 23.33 23.33 23.27 23.33 23.33 23.33
21.50 21.44 21.50 21.50 21.50 21.44 21.50 21.50 21.50
0.00 20.11 20.17 20.17 20.17 20.11 20.17 20.17 20.17
25.25 25.18 25.25 25.25 25.25 25.18 25.25 25.25 25.25
0.00 0.00 22.08 22.08 22.08 22.02 22.08 22.08 22.08
20.97 20.91 20.97 20.97 20.97 20.91 20.97 20.97 20.97
30.99 30,91 30.99 30.99 30.99 30.91 30.99 30.99 30.99
37.94 37.09 37.19 37.19 37.19 37.09 37.19 37.19 37.19
34.86 34.82 34.86 34.86 34.86 34.82 34.86 34.86 34.86
37.94 37.09 37.19 37.19 37.19 37.09 37.19 37.19 37.19
30.99 30.91 30.99 30.99 30.99 30.91 30.99 30.99 30.99
37.94 37.09 37.19 37.19 37.19 37.09 37.19 37.19 37.19
34.86 34.82 34.86 34.86 34.86 34.82 34.86 34.86 34.86
34.86 34.82 34.86 34.86 34.86 34.82 34.86 34.86 34.86
34.86 34.82 34.86 34.86 34.86 34.82 34.86 34.86 34.86
30.99 30.91 30.99 30.99 30.99 30.91 30.99 30.99 30.99
37.94 37.09 37.19 37.19 37.19 37.09 37.19 37.19 37.19
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#

Plant Name

Hawa
Indus_Energy
dhimpir
Lakeside
Liberty Wind_1
Libeny Wind_2
itaster

iviaster_Green

0 Melro_Power

Metro_Wind
NASDA

hew Wind

1 Sachal

Sapphire Wind
Tenaga
ihree_Corges |
Three_Gorges_|I
Three Gorges |l
Trans_Atlantic
Tricom

Tricon_A
Tricon_o
Tricon_C

UEP

& Weslam

Yunus

Zephyr
Zorlu_Wind
KE_New_Wind
CASA

Balkani
Batdara

Daral Khwar-ll
Janawai
Taobut

Arkari Gol
Asrit Kedam
Bata Kundi
Chowkel Khwar
CcJ

Dowarian

Jagran-IlvV

Fuel

Wind
Wind
Wind
Wind
Wind
Wind
Wind
WWind
Wind
Wind
Vifind
Vind

Wind

WWind
Wind
Wind
Wind
Wind
Wind
Wind
Wingd
Wind
Wind
Wind
Wind
Wind
Wind
KE_Wind
Interconnection
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate

40.99
0.00 37
30.99 30.91

34.86 34.82

308 304

31.99 31.91

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00

82 34.86

19 37.09

19 37.19 37
30.99 30.99
34.86 34.86 34.86 34.82
31.99 31.99 31.99 31.91

3U.98 30.91

) CU{:U

g 31.99
31.80 34.86 34.86
B0 34.86 34.86

7 128 41.28 41.28
19 37.19
02 34.86
32 34.86

37.19 37.19
34.86 34.86
34.86 34.86
3 34.86 34.86
20.99 30.99 30.29
37.19 37.19 37.19
30.99 30.99 30.99
34.86 34.86 34.86
31.99 31.99 31.99

41.28 41.28 41.28 41.17 41.28 41.28 41.28

0.00 _51.55 51.55 51.41
0.00 49.49 49.49 49.35

52.05 52.05 52.05 51.91
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00

:41.92 41.92 41.92 41.80 41.92 41.92 41.92

51.55 51.55 51.55
49.49 49.49 49.49
52.05 52.05 52.05
0.00 55.72 55.82
46.69 46.69 46.69
0.00 42.22 42.22
0.00 49.72 49.72

:54‘76_54.79 54.79

44.57 44.57 44,57
50.50 50.50 50.50
0.00 48.85 48.85
0.00 49.09 49.09
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# Plant Name

84 Kalam Asrit
85 Mahl

86 Nagdar

87 Nila Da Katha
88 Rajdhani

89 Sharmai

90 Shounter

91 Taunsa

92 Thakot-lll

93 Turtonas Uzghor

94 Azad Pattan
95 Balakot

96 Dasu

97 Gabral Kalam
98 Gorkin Matiltan
99 Jagran-ll

100 Karot

101 Keyal Khwar
102 Kohala

103 Koto

104 Lawi

105 Madyan

106 Mohmand Dam

107 Suki Kinari
108 Tarbela_Ext_5
109 Chamfall

110 Chapari Charkhel

111 Chianwali
112 Deg Ouitfall
113 Jabori

114 Karora

115 Kathai-Il

116 Kurram Tangi
117 Riali-ll

118 Allai Khwar
119 Chashma
120 Daral Khwar
121 Dubair Khwar
122 Ghazi Brotha
123 Golen Gol
124 Gulpur

125 Jagran-|

Fuel

HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate
HPP Candidate

KE_HPP Candidate

HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Committed
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing

23 24 25 26 27 28 29 30 31
%
0.00 0.00 0.00 0.00 0.00 0.00 0.00 44.41 44.41
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 46.53
0.00 0.00 0.00 0.00 0.00 0.00 0.00 48.87 48.87
0.00 0.00 0.00 0.00 0.00 0.00 51.31 51.31 51.31
0.00 0.00 0.00 0.00 0.00 0.00 0.00 58.46 58.46
0.00 0.00 0.00 0.00 0.00 0.00 0.00 50.94 50.94
0.00 0.00 0.00 0.00 0.00 0.00 0.00 48.86 48.86
0.00 0.00 0.00 0.00 0.00 0.00 55.02 55.02 55.02
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 56.31
0.00 0.00 0.00 0.00 0.00 0.00 0.00 51.89 51.90
0.00 0.00 0.00 0.00 0.00 0.00 52.77 52.77 52.77
0.00 0.00 0.00 0.00 0.00 41.21 41.21 41.21 41.21
0.00 0.00 0.00 64.47 64.47 64.29 64.47 64.47 64.47
0.00 0.00 0.00 0.00 0.00 33.77 33.77 33.77 33.77
0.00 0.00 42.71 42.80 42.83 42.71 42.83 42.83 42.83
50.39 50.39 50.53 50.53 50.53 50.39 50.53 50.53 50.53
44.38 44.29 44.38 44.37 44.38 44.29 44.38 44.39 44.39
0.00 0.00 0.00 0.00 52.07 51.92 52.07 52.07 52.07
0.00 0.00 0.00 0.00 0.00 0.00 0.00 56.14 56.14
57.12 57.08 56.98 56.98 57.12 56.96 57.12 57.15 57.23
0.00 47.99 47.88 47.84 47.99 47.90 47.99 48.02 48.10
0.00 0.00 0.00 0.00 0.00 47.43 47.43 47.43 47.43
0.00 0.00 0.00 42.71 42.71 42.60 42.71 42.71 42.71
0.00 49.07 49.07 49.07 49.07 48.93 49.07 49.07 49.07
0.00 0.00 10.05 10.05 10.05 10.02 10.05 10.05 10.05
0.00 48.99 49.12 49.12 49.12 48.99 49.12 49.12 49.12
0.00 0.00 0.00 73.57 73.62 73.57 73.62 73.66 73.66
61.15 60.98 61.15 61.15 61.15 60.98 61.15 61.15 61.15
76.29 76.09 76.29 76.26 76.29 76.09 76.29 76.29 76.29
77.21|77.23|77.21|77.21(77.21|77.23|77.21|77.21| 77.21
67.42 67.57 67.33 67.30 67.48 67.42 67.48 67.51 67.62
0.00 0.00 60.37 60.37 60.37 60.21 60.37 60.37 60.37
0.00 17.01 17.05 17.05 17.05 17.01 17.05 17.05.17.05
0.00 53.01 53.14 53.14 53.15 53.01 53.15 53.15 53.17
44.32 44.20 44.32 44.28 44.32 44.20 44.32 44.32 44.32
48.58 48.45 48.58 48.58 48.58 48.45 48.58 48.58 48.58
38.58 38.48 38.58 38.58 38.58 38.48 38.58 38.58 38.58
53.09 52.95 53.09 53.09 53.09 52.95 53.09 53.09 53.09
52.78 52.63 52.78 52.78 52.78 52.63 52.78 52.78 52.78
9.15 | 9.12 | 8.15 | 9165 | 9.15 | 9.12 | 8.15 | 9.15 | 9.15
28.92 28.84 28.92 28.92 28.92 28.84 28.92 28.92 28.92
48.95 48.82 48.95 48.95 48.95 48.82 48.95 48.95 48.95
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# Plant Name

126 Jinnah

127 Khan Khwar
128 Malakand-lil
129 Mangla

130 Neelum Jehlum
131 New Bong

132 Patrind

133 Small Hydel
134 Tarbela 1-14
135 Tarbela_Ext_4
136 Warsak

137 Engro 90MW
138 Foundation
139 Guddu-I

140 Guddu-ll

141 Guddu-V (747)
142 Liberty

143 Uch

144 Uch-ll

145 SNPC-|

146 SNPC-II

147 AES Lalpir

148 AES Pakgen
149 HUBCO

150 Jamshoro-| U1
151 Jamshoro-ll U4
162 Muzaffargarh-l U1
153 Muzaffargarh-l U2
154 Muzaffargarh-l U3
155 Muzaffargarh-Il U4
156 Saba

157 AGL

158 Atlas

158 Engro 127TMW
160 HuB N

161 Kohinoor

162 Liberty Tech
163 Nishat C

164 Nishat P

165 C-1

166 C-2

167 C-3

Fuel

HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
HPP Existing
CCGT _Gas
CCGT_Gas
CCGT_Gas
CCGT Gas
CCGT _Gas
CCGT_Gas
CCGT Gas
CCGT_Gas

KE_CCGT Gas
KE_CCGT Gas

ST_RFO
ST_RFO
ST RFO
ST_RFO
ST_RFO
ST RFO
ST_RFO
ST _RFO
ST RFO
ST_RFO
DG_RFO
DG_RFO
DG_RFO
DG_RFO
DG _RFO
DG _RFO
DG_RFO
DG_RFO
Nuclear
Nuclear
Nuclear

23 24 25 26 27 28 29 30 31
%
25.74 25.67 25.74 25.74 25.74 25.67 25.74 25.74 25.74
40.22 40.11 40.22 40.22 40.22 40.11 40.22 40.22 40.22
53.86 53.71 53.86 53.86 53.86 53.71 53.86 53.86 53.86
64.94 60.97 58.32 56.00 54.77 54.20 54.35 54.35 54.35
51.69 51.54 51.69 51.65 51.69 51.54 51.69 51.69 51.69
56.49 55.34 55.49 55.49 55.49 55.34 55.49 55.49 55.49
43.76 43.64 43.76 43.76 43.76 43.64 43.76 43.76 43.76
45.20 45.08 45.20 45.20 45.20 45.08 45.20 45.20 45.20
37.99 37.89 37.99 37.99|37.99 37.89 37.99 37.99 37.99
30.12 30.04 30.12 30.12/30.12 30.04 30.12 30.12 30.12
50.64 50.50 50.64 50.64 50.64 50.50 50.64 50.64 50.64
90.23 74.96 33.64 29.75 40.56 35.75 32.09 30.75 26.31
89.97 90.25 57.94 87.16 57.94 57.94 58.46 81.13 57.94
36.90 74.63 13.54 72.91/17.26 16.61 67.52 68.54 65.13
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
75.56 75.77 61.26 73.99 43.78 63.52 72.81 70.44 69.78
74.86 75.02 40.17 40.17 0.00 0.00 0.00 0.00 0.00
86.08 86.32 39.97 42.89 43.07 43.50 45.30 48.14 0.00
87.77 88.05 51.29 52.87 51.32 51.33 51.33 63.39 51.32
91.98 92.25 66.45 88.52 35.30 34.13 40.31 83.97 39.99
91.98 92.25/68.62 89.43 36.73 35.61 41.18 83.97 41.39
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
14.38 21.69 0.00 0.00 0.00 0.00 0.00 0.00 0.00
36.12 36.12 21.72 0.00 0.00 0.00 0.00 0.00 0.00
14.40 21.72 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01
36.12 36.12 21.72 0.00 0.00 0.00 0.00 0.00 0.00
14.39 21.70 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
36.12 21.72 0.00 0.00 0.00 0.00 0.00 0.00 0.00
36.81 22,13 0.00 0.00 0.00 0.00 0.00 0.00 0.00
80.43 80.65 80.43 80.43 80.43 80.65 80.43 80.43 80.43
79.61 79.83 79.61 79.61 79.61 79.83 79.61 79.61 79.61
81.01 81.23 81.01 81.01 81.01 81.23 81.01 81.01 81.01
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Annexure-H. Unconstrained VRE Scenario

# Plant Name

168 C4

169 K-2

170 K-3

171 Engro Thar
172 Gwadar

173 Lucky

174 Thal Nova
175 Thar TEL

176 Thar-l (SSRL)

177 K.E_NEW_L.Coal

178 China HUBCO
179 Jamshoro Coal
180 Port Qasim
181 Sahiwal Coal
182 FPCL

183 Davis

184 Balloki

185 Bhikki

186 FKPCL

187 Halmore

188 Haveli

189 KAPCO 1

190 KAPCO 2

191 KAPCO 3

192 Nandipur

193 Orient

194 Rousch

195 Saif

196 Saphire

197 Trimmu

Fuel

Nuclear

Nuclear

Nuclear
Local Coal
Local Coal
Local Coal
Local Coal
Local Coal
Local Coal

KE_Local Coal
Imported Coal
Imported Coal
Imported Coal
Imported Coal
KE_Imported Coal

DG_RLNG

CCGT_RLNG
CCGT_RLNG
CCGT_RLNG
CCGT_RLNG
CCGT RLNG
CCGT_RLNG
CCGT_RLNG
CCGT_RLNG
CCGT_RLNG
CCGT_RLNG
CCGT_RLNG
CCGT_RLNG
CCGT_RLNG
CCGT_RLNG

198 BQPS2
199 BQPS3

200 KCCPP
201 KTGTPS
202 SGTPS
203 BQPS1-U1
204 BQPS1-U5
205 BQPS1-UB
206 BQPS1-U2

KE_CCGT RLNG
KE_CCGT RLNG
KE_CCGT_RLNG
KE_CCGT RLNG
KE_CCGT_RLNG
KE_ST_RLNG
KE_ST_RLNG
KE_ST RLNG
KE_GT_RLNG

23 24

25 26 27 28 29
%

30 AN

81.01 81.23 81.01 81.01 81.01 81.23 81.01 81.01 81.01

85.06 85.30
85.66 85.90
82.51 82.74
0.00 0.00
85.08 85.31
49.35 85.21
84.98 85.21
42.14 85.21
0.00 0.00
50.10 50.10
49.36 80.73
50.01 50.01
50.00 50.00
82.15 52.10
0.00 0.00
4.19 1.02
1.20 0.47
0.00 0.00
37.73 37.73
10.92 4.34
35.31 35.28
11.86 11.87
0.00 0.00
36.38 36.38
37.73 22.68
0.24 0.00
37.73 37.73
37.73|37.73
26.05 11.42
85.21 73.16

85.03 85.02 85.05 85.29 85.05
85.64 85.62 85.65 85.89 85.65
81.47 81.53 80.12 80.83 80.96
0.00 67.98 76.50 80.97 81.38
85.06 85.06 84.89 84.98 84.96
84.06 84.07 83.31 83.73 83.51
84.06 84.07 83.50 83.69 83.77
84.49 84.55 84.02 84.21 84.08
0.00 0.00 82.83 82.90 82.76
50.10 50.10 50.10 50.10 50.10
10.01 11.74 15.33 14.01 18.34
50.01 50.01 50.01 50.01 50.01
50.00 50.00 50.00 50.00 50.00
7.04 10.30 5.95 9.04 13.39
0.00 0.00 0.00 0.00 0.00
0.05 0.74 0.50 0.51 1.26
0.00 0.20 0.29 0.26 0.38
0.00 0.00 0.00 0.00 0.00
37.73 22,68 0.00 0.00 0.30
0.43 148 1.25 1.50 1.81
35.31 0.00 0.00 0.00 0.00
11.86 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
36.38 21.87 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.30
0.00 0.00 | 0.00 0.00 0.00
37.73 22.68 0.00 0.00 0.00
37.73 22.68 0.00 0.00 0.04
3.00 4.25 | 2.83 247 4.56

18.61 19.00

7.92

7.30

12.65

85.05 85.05
85.65 85.65
81.04 77.77
79.92 78.10
85.07 85.07
84.08 83.17
83.90 81.23
84.17 84.23
83.16 83.15
50.10 50.10
22.03 20.30
50.01 50.01
50.00 50.00
13.567 14.16
0.00 0.00
1.27 1.06
0.46 045
0.00 0.00
0.30 0.30
1.65 2.07
0.00 0.00
0.00 0.00
0.00 0.00
0.14 0.17
0.30 0.30
0.00 0.00
0.30 0.30
0.30 0.30
5.79 | 6.36
13.52 13.04

89.81 89.80 49.57 47.98 16.74 17.70 20.92 23.64 23.18

85.10 51.94
45.16 40.02
48.00 43.72
10.16 0.00
20.34 29.97
16.15 15.55
22.74 0.00

8.98
3.24
3.78
0.00
1.68
1.41
0.00

8.81
5.37
5.89
0.00
1.7
1.54
0.00

6.19
2;11
2.33
0.00
0.28
0.00
0.00

575
2.59
2.85
0.00
0.45
0.01
0.00

8.67
3.23
3.81
0.00
1.00
0.63
0.00

11.64
4.27
5.1
0.00
1.05
0.75
0.00

9.77
5.98
7.31
0.00
1.39
0.96
0.00

(All numbers in yellow color, in this table, represent retirement of the corresponding

project.)
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H-6. Year-wise Installed Capacity Addition (MW)

2
Py | \osa! [ hyero | RLNG |Nuctar|MEOTS?) e | Local | Futeee) Cross e eer| 2 8

3
2022 1,320 | 10,752 | 10,087 | 3,620 | 4,020 | 2,802 | 3,491 | 5,169 . . 41,261
2023 1,980 95 965 - 660 520 -747 | -1,536 - 1,937 43,198
2024 . 342 | -420 . - 2,752 - . - 2,674 |45,872
2025 - 2,365 - - - 8,664 - - 1,000 12,029 | 57,900
2026 300 | 653 | -1,300 2 - 1,455 | - - - 1,108 |59,009
2027 990 | 2,558 . = = 806 | -225 | -1,292 - 2,837 |61,846
2028 - 545 - - - 1,183 | - -131 - 1,597 |63,443
2029 - 886 - - - 695 - 727 - 854 64,296
2030 - | 1,526 | -172 - - 570 - -136 - 1,788 | 66,084
2031 - | 2979 | -450 - - 570 | -586 - - 2,513 |68,597
Total | 4,590 22,701 | 8,710 | 3,620 | 4,680 |20,016| 1,933 | 1,347 | 1,000 | 27,336 |68,597
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Annexure-H. Unconstrained VRE Scenario

H-7. IGCEP Generation Mix 2023-2031 (GWh)

Wil"ld, 5;591 1l 3% _RFO, 2’915 i 2%
Cross Border, - Imported Coal,
, 0% 19,261 , 12%
Local Coal
HPP, 41,572, oy
279 16,894 , 11%

Solar, 1,791 , 1%

RLNG, 24,665 ,
Baggase, 1,039... 16%
Nuclear, 24,581 , 16% Gas, 17,901 ,
11%
Chart H-1: IGCEP Generation Mix 2023 (GWh)
Wind, 22,635 ,
12% RFO, - ,0%
Imported Coal,
17,044 , 9%
Cross Border,
3,672, 2% Local Coal,
_ 30,512 , 16%
RLNG, 2,319 ,1%
HPP, 60,031 , Gas, 8,611, 4%
32%

Nuclear, 24,579 ,13%

Solar, 18,140 ,
10% Baggase, 1,107 ,1%

Chart H-2: IGCEP Generation Mix 2027 (GWh)
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2031
Wind, 26,027 ,

1% RFO, 0,0% mported Coal

17,355 , 8%

Cross Border, Local Coal,

3,672, 2% 30,420 , 13%
RLNG, 3,777 ,2%
_Gas, 10,641 ,5%
HPP, 89,356 ,
39% Nuclear, 24,580 , 11%

Baggase, 1,161, 0%

Solar, 21,514 ,
9%

Chart H-3: IGCEP Generation Mix 2031 (GWh)

H-8. IGCEP Generation Mix 2023-31 (MW)

2023
Imported Coal,

RFO, 3,633, 8% 4,680 , 1%
Wind, 1,840 ,4%

Cross Border, -
, 0%

Local Coal, 3,300
, 8%

HPP, 10,847 ,
25%

_RLNG, 11,052,
26%

Solar, 1,120 ,3%

Baggase, 362,
1% Nuclear, 3,620 ,8% 'Gas, 2,744, 6%

Chart H-4: IGCEP Generation Mix 2023 (MW)
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2027

Imported Coal,
Wind, 6,570, RFO, 2,210, 3% 4,680 , 8%

1 0,
L Local Coal, 4,590

| ,7%

Cross Border,

1,000 , 2%
RLNG, 9,332,
15%
HPP, 16,765,
=5 Gas, 2,519, 4%
Nuclear, 3,620 ,
6%
Solar, 10,035, 'Baggase, 394,
16% 1%
Chart H-5: IGCEP Generation Mix 2027 (MW)
. Imported Coal,
W'"d1=11>503 = RFO, 1,347 ,2% 4,680 ,7%
{+]

Local Coal, 4,590
s T%

Cross Border,

1,000 , 1%
RLNG, 8,710,
13%
Gas, 1,933, 3%
HPP, 22,701, Nuclear, 3,620 ,
33% 5%

L_Baggase, 394,
0%

Solar, 12,115,
18%

Chart H-6: IGCEP Generation Mix 2031 (MW)
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ACCESSOLAR  _ tps crectr o o -
September 28, 2022 - — Sh (ad88) z 3 @
Our Ref: AEPL-01/09/22 -y z @ .
.

The Registrar

National Electric Power Authority [NEPRA)
NEPRA Tower

Ataturk Avenue (East}

Sector G -5/1

ISLAMABAD.

Subject: Access Solar’s 11.52 MW Solar PV IPP's fnclusion in List of Committed Projects in IGCEP. '- - 3

Dear Sir,

‘The subject Project was approved by the Cabinet Committee of Energy (CCoE) and was placed on serial number 01

in Category I, (Reference Ministry of Energy — Power Division’s letter F-No, Tariff/RE POLICY-2019 dated Aprit 04,
2019,

Accordingly, the Project was included in the list of the committed Projects at serial no. 29, Table 5 — 3 under para
5.8.1 of the Revised’ Indicative Generation Capacity Expansion Plan [{GCEP) 2021-30, approved by the Autharity
vide its letter reference NEPRA/DG {LICO/LAT-01/37702-29 dated September 24, 2021,

NTDC has recently submitted IGCEP 2022-31 {reference GMT/NTDC/T-48/596-602 dated September 20, 2022}, and
Authority has issued notice on September 27, 2022, seeking comments far the Public Hearing of the same.

We note that from NTDC's submissions that Category 1 & If Projects under CCoE's decision referred to above are
included in the IGCEP as committed Projects, (Para 3.6.4 & 5.9) but the Access Solar’s Project in spite of being
listed on serial no. 1 in Category t is not intluded in the list of committed Projects in Table 5.4 under para 5.9.1.

We apprehend that non-inclusion of the Project’s name in the list may become & hindrance to the completion of
development milestones. The Authority has recently determined the Tariff for the Project (Reference
NEPRA/R/ADG{Trf)/TRF-518/ASPL/2019/17013 dated September 07, 2022) and the Project Company is awaiting its
Notification to proceed with the finalization of the Energy Purchase Agreement (EPA) with CPPA-G,

We understand that projects of less than 20MW size are not fisted in IGECP 2022-30 for certain procedural

raasons, but it does not mean that the projects approved by CCoE and holding valid tariff determination from
NEPRA, are not part of committed projects.

It is requested that the matter may kindly be clarified, and a letter issued so that CPPA-G and/or other
stakeholders do not hold the project.

Early response will be greatly appreciated.

For and on behalf of
Access Solar (Private} Limited

Muhammad Shamail Ghalip ’ €C: 1. Aiternate Energy Development Board {AEDB)
{Chief Executive Qfficer) : 2. Centrai Power Purchasing Agency
Guarantee Limited (CPPAGL)

REGISTER QFFICE Clo Horwath Hussain Chaudhyy & Co. 25 E, Main Markst Gulbierg Lahore 54660 ! +52 42 111 111 HHC | +82 42 357 55226
PROJECT OFFICE: 33-C, Anmed Block, New Garden Town. Lahore | +92 042 35040430
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- Cme CTect)
4 pCuae) ACCESSELECTRIC
September 28, 2022 ' _
Our Ref: AEPL-01/09/22 o
"]
The Registrar _ . 2
National Electric Power Authority {NEPRA}
NEPRA Tower ‘ . N
Ataturk Avenue (East) 'S
Sector G—5/1 N
ISLAMABAD. » 10
Subject: Access Electric’s 10 MW Solar PV IPP’s Inciusion in List of Committed Projects in IGCEP. g
' o~
Dear Sir,

The subject Project was approved by the Cabinet Committee of Energy {CCoE) and was placed en serial number 02

in Category |. {Reference Ministry of Energy — Power Division’s letter F-No, Tariff/RE POLICY-2019 dated April 04,
2019,

Accardingly, the Project was Included in the list of the committed Projects at serial no. 29, Table 5 — 3 under para
5.8.1 of the Revised Indicative Generation Capacity Expansion Plan {_IGCEP) 2021-30, approved by the Authorlty
vide its letter reference NEPRA/DG (LICO/LAT-01/37702-29 dated September 24, 2021.

NTDC has recently submitted IGCEP 2022-31 (reference GMT/NTDC/T-48/596-602 dated September 20, 2022), and
Kuthority has issued notice on Septembier 27, 2022, seeking comments for the Public Hearing of the same.

We riate that from NTDC's submissions that Category | & Il Projects under CCoE's decision referred to above are
included in the IGCEP as commiitted Projects. {Para 3.6.4 & 5.9) but the Access Electric’s Project in spite of being
listed on serial no. 02 in Category | is not included in the list of committed Projects in Table 5.4 under para 5.9.1.

We apprehand that non-inclusion of the Project’s name in the list may become a hindrance to the completion of
davelopment milestores. The Authority has recently determined the Tariff for the Project {Reference
NEPRA/R/ADG({TH)/TRF-S17/AEPL/2019/17004-17006 dated September 07, 2022) and the Project Company is
awaiting its Notification to proceed with the finalization of the Energy Purchase Agreement (EPA) with CPPA-G.

We understand that projects of less than 20MW size are not listed in iGECP 2022-30 for certain procedural

reasons, but it does not mean that the projects approved by CCoE and holding valid tariff determination from
NEPRA, are not part of committed projects.

It is requested that the matter may kindly be clarified, and a fetier issued so that CPPA-G and/for other
stakeholders do not hold the project.

Early response will be greatly appreciated.

For and on behalf of
Access Electric {Private]) Limited -

For "

Muhammad Shomail Ghalib . ' : CC: 1. Alternata Energy Development Board [AEDB)
{Chief Executive Officer} 2. Central Power Purchasing Agency
* Guarantee Uimited {CPPAGL)

REGISTER OFFICE C/o Horwath Hussain Chaudhry & Co. 25 E. Main Market Gulberg Lahorg S4660 | +82 42 111 111 HHC | 62 42 357 53225
PROJECT QFFICE: 33-C. Ahmed Block, New Garden Town, Lahore | +32 42 359 40430
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Riali Hydro Power Company (Pvt.) Ltd

RHPCO

- Ref No: RHPCOMNEPRA/Riali-1l HPP/2022/061 Dated: October 3, 2022 C(/‘(
Pt fr

The Registrar Fro tede %” € 1/

National Electric Power Regulatory Authority (INEPRA) = NG Ll ! oL "

NEPRA Tower Attaturk Avenue (East) ) Copy b - @"C"fm

Sector G-5/1, — NS L) ADGETD - wGuaejoe

Isiamabad, — Srlae) — a7 AN

S‘UBJECT COMMENTS _ON INDICATIVE GENERATIO\J CAPACITY
: EXPANSION PLAN “IGCEP 2022-2031"

" Dear Sir,

NTDC in compliance to NERPA's approved Grid Code clause PC-4 (Forecasts and
Generation Expansion Plan) and PC-4.1 (Generation Capacity Additions) has prepared long-
term “Least Cost Generation Plan™ or Indicative Generation Capacity Expansion Plan
(hereinafter referred to as the “IGCEP” or the “Plan™) for review and approval of NEPRA
{the “Regulator” or the “Authority™). NTDC board in their 231% meeting held on
13.09.2022 approved the second edition of [GCEP for onward submission to NEPRA. The
IGCEP was inter alia formulated on the basis of National Electricity Policy & Grid Code
2022. NEPRA vide their website has invited the stakeholders for submitting comments in the
‘matter of IGCEP. We, being one of stakeholder are pleased to submiit our cormments for
* Authority’s kind consideration:

T e

We appreciate the task undertaken by NTDC to produce IGCEP in order to achieve least cost
generation considering various permutations of demand scenarios. However, we believe that
there are some inadequacies in this planning and it important to highlight key aspects those
require atténtion of the Learned Authority to drive the planning process in the right direction:

Issue # 1 IGCEP has Diverted from the CCI Approved Criteria for Committed Projects

Power projects considered as committed projects based on' the criteria stipulated in
Assumption Set approved by CCl is shown in the Figure 5-2 of IGCEP. One of the CCI
‘approved criteria was that the project shall be enlisted as Committed, Who has obtaited
LOS as of December 2020 for private sector projects. However, certain hydro power
projects such as 7.08 MW Riali-1l (the ‘Project”) which was inter alia part of NEPRA

B 9
approved [GCEP 2021-30 as a committed project has now been exeluded from the I[GCEP. % S =E“-}

: . _ . =z i
The Project was issucd LOS by PPIB on 16™ October, 2019 and Energy Purchase Agreement |~ =,
was signed with CPPA-G on 16" April, 2020. However, the Project is nowhere to be found in o ‘,:35
the list of [GCEP Committed Projects (table 5-4). s

-~ m .
The section 5.2 of [GCEP provides the assumptions upon which the Plan is created. In the ;’ o
point 20 of this section it is stated that candidate as well as committed power projects under o -
20 MW and connected below 132 kV (and hence, not in central dlspatch) have not been ~)
considered. Such assumption was never been part of CCl approved eriteria for. Committed
Projects or of NEPRA approved IGCEP 2021-30.
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We believe that any project. where LOS is issued by the relevant entity, EPA is signed by
CPPA-G and the DISCO's owned grid station is recipient of the power generated by that
project, shall be enlisted as Committed Project in IGCEP. Moreover, according to our
understanding, power projects located in K-Electric are yet to be centrally despatched.

Besides, the existing & upcoming solar projects may not be centrally dispatched or could be
connected befow 132 kV level.

We request NTDC to reconsider their aforesaid assumption regarding power prdjccts
below 20 MW, which is divergent to CCl approved criteria for commitied projects, and
reinstate projects like 7.08 MW Riali-Il Hydro Power as Committed Project in a similar
way as of IGCEP 2021-30. ' ' Ao )

Issue ¥ 2 IGCEP is a Non-Committal Document. .

It is repeatedly mentioned in the IGCEP that the optimization of any generation project under
Section 6.4 of the IGCEP shall not confer any right or any privilege or any confirmation of
the genmeration project in question in relation to its implementation or execution. As
highlighted, the IGCEP is an indicative development plan and confirmation of any new
generation project for future procurement shall be subject to approval of respective
competent authority as per applicable criteria prescribed in prevailing policies, rules and
regulations. This statement has raised ambiguity in investors mind. The investors are
confused and wants to know that who is the competent authority that finally confirms the
approval of project for execution/implementation? NTDC in their Disclaimer is taking no
responsibility or liability of implementing the IGCEP optimized projects.

The Authority in their various decisions has either rejected the tariff petitions filed by the
sponsors of their projects or in some cases has withdrawn the given tariff, while stating the

reasons that their projects has first to be optimized in I[GCEP before they initiate process of
issuing tarift.

The Authority has relied on [GCEP as a pre-condition for issuing tariff, however NTDC has
repeatedly mentioned that their Plan is essentially a non-committal in nature, without any
reliance or obligations. We believe that this has created a chicken & egyg situation, however
NTDC must take some responsibility for their Plan. Keeping in view the Grid Code 2022 and
NEPRAs upcoming Open ‘Access Policy, NTDC must take responsibility and undertake
negotiations & finalizations of Connection Agreements for the optimized projects. The same
shall be explicitly mentioned in the IGCEP.

Issue # 3 Tranrsmission System Expansion Plan (*TSEP”)

it is mentioned in the Plan that it is exclusive of any costs relating to power system
evacuation and transmission systern expansion for optimized generation project. The
transmission system expansion and related costs shall be allocated to the optimized
generation project following the approval of the transmission system expansion cost
allocation criteria by CCI. This may impact the selection /gptimization or ranking of the

optimized generation project for which NTDC shall in no circumstances be held liabie
or accountable. : I
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It may be noted that this is the second edition of IGCEP, and interestingly the CCI has yet to
approve the TSEP cost allocation criteria. We understand that only after the approval of such
criteria by CCI, NTDC will commence their work on TSEP. By observing the current &
previous practices, we believe that another two vears are required for formulation of TSEP.

NTDC is requested to take a proactive approach for the timely formulation of TSEP, as they
have mentioned that the optimized projects could be impacted after TSEP. Therefore, TSEP
is an equally critical for planning as of IGCEP, and delaying the finalization of TSEP will
~ dampen the importance of (GCEP.

" fssue #4 Aggressive Induction of Solar

The IGCEP has forecasted an additional 4,320 MW of net metering solar electricity in the
system, i.e., 480 MW annually. The existing contribution from the net metering electricity to
the system is 160MW. However, the government efforts of adding 4,320 MW of net metering
solar energy to the system within the next decade are likely to hit a snag due to
inconsistent/frequent changes in policies by the government. Moreover, investments in the
financing of renewables need to be accelerated by offering green financing tools,

mechanisms, and incentives to localize the technologies-based solutions lo prowde a cost-
effective pathway for adoption. i
Additionally, the IGCEP has forecasted an additional 8,350 MWp of solar PV (includes
utility scale and feeder based/DG) in the system. The intermittent nature of the dominant
RER e.g., solar photoveoltaic (PV) and wind systems, due to climatic conditions poses
operational and technical challenges in their effective integration by hampering network
reliability and stability. There are complications and costs involved with cornecting big solar
projects to the grid, and after incorporating those, big solar projects may not be financially
viable. According to a study. Pakistan grid system has a capacity to absorb around 3 percent
load of solar. Therefore, there is need is to study the grid and make decisions’ accordmg[y
Rushing into such projects can have unintended consequences.

Moreover, Solar cannot cater to the summer peak load which is usually: from 7PM to 11PM:
Solar can only produce in daytime. That is why, bigger size plants in solar are not
recommended without massive investment in grids up gradation and even than the presence
of spin base-load might be required. As someone aptly put, solar & wind deployment targets
should not be fed into the IGCEP but rather shoutd come out from it.
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SUBMISSIONS FOR AUTHORITY'S CONSIDERATION:

In view of the foregoing, it is respectfully prayed:

i.  That the IGCEP may kindly be revisited/revised keeping in consideration of our
above-mentioned comments;

T That the NEPRA Authority may direct NTDC to fully follow the CCl approved
o criteria for Committed Projects in letter & spirit without creating any prejudice
against projects under 20 MW;

—> il That the Project Sponsors of Riali-fl Hydro Power has relied upon the terms and
conditions, incentives & concessions provided in the Power Policy, commitments
made in the Letter of Support issued by PPIB, right & responsibilities under the EPA
executed between the Project Company & CPPA-G and millions worth of investment
that have already been incurred at site. Therefore, any changes in the Project
commlsslonmg / timelines mentloned in IGCEP 2021-30 or deviation from CCI

; meﬁf‘ will cause an irreparable loss and damage to

-

s

,/‘

ouys Sincerely,

~ (Syed M.\Hussain Gardezi)
Director {Development)
Ce:
- Managing Director {(PFIB)

- Managing Director (NTDCL)
- Office Copy.
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~

Honorable Chairman Sahib,

At the onset, | would like to congratulate you and your team for successfully organizing the
IGCEP public hearing in a very cordial & efficient manner. There is no doubt that hearing on
such a complex & important issue could not have been managed better.

The undersigned has participated in the IGCEP hearing as well as furnished comments on the
draft {GCEP through our Riali Hydro Power Company Pvt. Ltd. During the proceedings of
the aforesaid hearing. the undersigned has noted certain points which are being presented
hereunder for your review and clarifications from relevant stakeholders:

1- COMMITTED PROJECTS IN IGCEP .

—> During the proceedings while discussing the issues about Chashma-V project; NTDC rightly

' argued that enlisting the project as Candidate in [GCEP instead of Committed was the

decision of CCI; which NTDC cannot change. Hence, NTDC has accepted the fact that CCI

approved/provided criteria for committed projects in [GCEP are binding and NTDC cannot
willfully deviates from that criteria.

—> However, in contrary to NTDC's above claim that the deviation from CCP's approved criteria
is not possible for them, NTDC has not included two hydro power projects (i.e. Riali-ll &
Kathai-{[} in the current iteration of IGCEP which were issued LOS as of December 2029,
and were part of NEPRA approved previous iteration of IGCEP as Committed Projects.

—> We believe ihat exclusion of these two u,uro power projects from the IGCEP

committed list is a clear violation of CCI approved criteria and we request Authonry as
well.as NTDC 1o enlist both projects as Committed in the current iteration of IGCEP.

2- PUBLIC SECTOR FUNDED PROJECTS

During the proceedings you have stated that the fist of committed projects in [GCEP will
reduce with time, as new projects will be only optimized on their merits, We wish that your
statement become reality, however we believe that such conclusion is not possible unless all

public sector projects are forced to provide their upcoming projects data to NTDC/NEPRA
for optimization in IGCEP prior 10 initiating works on the project sites!: |

The country has suffered a lot from these public funded (so called National Interest) projects
- where NEPRA’s three stage tariff’ mechanism. 1GCEP optimization. lump sum turnkey EPC

“First Small Hydro Power Project in Private Sector” Page 1of4
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based contracts are not enfoiced. The implementing agencies of these public sector projects
often approach NEPRA for taritf at commercial operations date (COD) stage and at that stage
NEPRA has no choice but to issue generation license/tariff to these projects.

Thevefore, Government of Pakistan must make it mandatory to immplement only those
power projects that those are optimized by IGCEP and given initial stage tariff by
NEPRA, irrespective of the fact that such projects are implemented under public sector,
national interest or private sector.

S '3- IGCEP WITHOUT TSEP IS INCONCLUSIVE

" The undersigned wanis to reiterate that the importance of Transmission System Expansion
‘Plan ("TSEP™); as without TSEP the importance of IGCEP is limited. The NEPRA Authority
has stated that only those projects those are oprimized in [GCEP will be issued generation
license_and tariff by them.: Once the project is optimized in IGCEP and tariff issued, the
project sponsors can proceed to implement the projest and carryout substantial investment in
purchasing land for their projects. However, we would like 1o highlight a scenario where the
project is optimized in IGCEP and after receiving the tariff. the sponsers purchase land and

later the project is removed from IGCEP due to non-optimization of the same project after the
issuance of TSEP.

NTDC has pointed out in IGCEP that the transmission system expansion and related costs
“shall be allocated to the optimized generation project following the approval of the
transmission system expansion cost allocation criterin by CCI. This may_impact the

selection /optimization or ranking of the optimized generation project for which NTDC
shall in no circumstances be held liable or accountable.

Therefore submission of TSEP alongwith IGCEP is critical for smooth development of a
project and we request NTDC to finalize the TSEP at the earliest please.

4- IGCEP AND POWER OFFTAKE MECHANISM

During the hearing you have inquired NTDC to confirm the project offtake mechanism used
for IGCEP (either it is Take or Pay OR Take & Pay). The NTDC during the proceedings

- admitted that the project offiake in {GCEP is based on Take & Pay basis. However, in section
5.4 of {IGCEP it 15 stated that “"[n order to develop an effective least cost generation capacity
expansion plan that will meet the future power needs of the country, the IGCEP adheres to
the existing constraints such as take or pay contractual obligations of at least minimum
annual despatch of 50% for existing imported coal-based power projects (Sahiwal, China
HUBCO & Port -Qasim). and three low biu gas-based projects (Uch-1l, Engro and
Foundation)™. Therefore all the thermal based power projects in IGCEP are based on Take or
Pay offtake. We would like to know what offtake criteria is used by NTDC for IGCEP
proposed upcoming thermal based projects?

We are of view that the selection of offtake mechanism (Take or Pay OR Take & Pay) do not
fall vinder the purview of IGCEP of NTDC, The power offiake mechanism is a policy matter
that fall under the purview of CCI. The applicableCCl approved power policies such as GOP
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Power Generation Policy 2013 provides clarity of power offtake mechanism and -its
applicability. It was declared and represented in the CC!t approved Power Policies that the
hydropower projects will be dispatched on highest priority as the generation cost was most
economical. These hydropower projects were eligible for two part tariff comprising of
Capacity Purchase Price (CPP) and Energy Purchase Price (EPP).

The NEPRA Authority may also consider the fact that that under and pursuant to Article 154
of the Constitution of [slamic Republic of Pakistan {Constitution) the p__oli._:y formulation is
- the exclusive domain of the Council of Comman Interests (CC1) which states as under:

“The Council shall formulate and regulate polices in relation to matters in Part {[ of

the Federal Legislative List and shall exercise supervision and control over related
institutions.”

The subject of *Electricity’ is incfuded at Entry No. 4 in Part [l of the Federal Legislative List
of the Constitution and hence the CCl is the sole constitutional body to formuiate polices
with regards to subject of Electricity. '

We believe that usurping the mandate solely vested in the CCl by effecting change in the
2015 Power Policy which shall hurt and adversely affect the power projects being
implemented under that Policy, without their recommendations and input-at the constitutional
forum of the CCl is rantamount to the subversion and expropriation of their rights.

Moreover the right of the investors who have been issued LOI['s by federal entities under
2015 Power Policy shall be protected under the doctrine of non-application of any law or
policy retrospectively as retrospectivity is barred under the Constitution

The change in the Power Policies is coram non judice as the policy change and sanction of

departure from the provisions of the Power Policies are the exclusive jurisdiction of the CCl
. in a duly convened constitutional forum meeting and nol oltherwise and again it shall not

affect the vested rights of the investors who were already issued permits by the government.

[
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SUBMISSIONS FOR AUTHORITY'S CONSIDERATION:

In view of the foregoing, it is respectfully prayed:

i That the IGCEP may kindly be revised/revisited keeping in consideration of our
above-mentioned comments:

. That the NEPRA Authority may direct NTDC to fully follow the CCI approved
o ' criteria for Committed Projects in letter & spirit without creating any prejudice
against projects under 20 MW

iii. That the NEPRA Authority may kindly advice the relevant quarters of the
' Government to streamline power project development process in accordance 1o the
process followed by the private sector:

iv. That the NEPRA Authority may consider issuing iimeline to NTDC for the
submission of TSEP on annual basis:

v, That the investors of power projects that are advertised by the federal government has
refied upon the terms and coaditions. incentives & concessions provided in-the 2015
Power Policy, commitments made in the Letter of Intent issued’by PPIB; and basad
on these commitments have invesied millions on project development. Therefore,
any changes in the Project offtake which is inter alia in contradiction to the
power offtake mechanism mentioned in the Policy will cause an irreparable loss

- and damage to the Sponsors. Moreover, any c¢hange in incentives provided in the
Policy will convey a negative message to investor(s} that the GOP policies are not to
be trusted and relied upon. The role of regulator is pivotal to ensure a balance between
investors and comsumers. Any imbalance would jeopardize the continuity of
investment in power generation sector.

- Vil That the NEPRA Authority before issuing tariffs on Take & Pay basis may kindly
consider inviting leading banks / lenders to seek their point of views on power
projects offtake mechanism. Since the lenders are upto 80% shareholders of the pow:er
projects during the debt servicing period; therefore we believe that their inputs are
essentially required for the bankability of the projects.

s:Sincerely,

(Syed M\Hussain Gardezi)
Director\(Development)
Ce-

1- Mr. Ali Zain Banatwala. Deputy Managing Director (SQ), NTDC
2- Mr. Shah Jahan Mirza. Managing Director PPIB.

3- Mr.  Wagas Bin  Ngjio.  Member [Energ}'J,- Ministry of  Planning
Development & Special Initiatives
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Descon Headquarters:
18-k, Ferozepur Road, Lahore.

ALTERN ENERGY LIM

[TED

L

Tel: +92-42-3595 0034, Fax: +92-42-3540 1938-39

/Chairma_n Ref: AEL/CORP/ 1215

National Electric and Power Regulatosy Authority {"NEPRA”} Date: October 04, 2022
Attaturk Avenue {East)

Sector G-5/1

tslamabad

National Transmission and Despatch Company Limited (“NTDC") -
511 - WAPDA House
Lahore

%
Ge-_r!eral Manager (Technical) o _ ‘\\\O\M"/

SUbjé’cf: Correction regarding the status of Altern Energy Limited (“AEL/the Company”)in the Indicative
Generation Capacity Expansion Plan (1GCEP) 2022-31

Dear Sirs,

This is written with reference to the above captioned subject. AEL is aware that the most recent iteration
of IGCEP has been prepared by NTDC and submitted to NEPRA for the regulator’s review and approval. In
this regard, and Lo ensure the integrity of the data as contained in 'GCEP 2022-31, AEL hereby submits the
following clarification(s) regarding the status of the Company:

{3}  Per Chapter 5 {Assumptions), section 5.2, assumption number 31 of IGCEP 2022-31, it has been

“provided that “140 MW Hobibullah Coastal (HCPC) end 31 MW Altern Energy Limited (AEL) have
not been considered in the existing installed capacity owing_ to termination of Gas Supply

. “(,\la{ Agreement (GSA} and de-ficensing by NEPRA, respectively”,

{(Emphasis added).

Assumption number 31, as cited sbove, is based on the erroneous presumption that NEPRA has
de-licensed AEL. The factual position is that while AEL's Generation License expired on September
21, 2021 the Company has applied to the Authority for the extension / renewal of its Generation

License. The same is currently under process and no determination pertaining to de-ficensing of
AEL has been issued by NEPRA.

—
()
——

In addition to the foregoing, the Company would also like to draw the attention of your offices to
the ongeing validity of AEL's project documents. Thus, AEL's Power Purchase Agreement is valid
till 05.06.2031 and its implementation Agreement, as executed with the Government of Pakistan
is alsb valid 4l 2031. Since neither of these agreements have been terminated and are in full force
and effect, AEL cannol be excluded from the list of existing instalied capacity

in view of the above submissions, we reguest NTDC to kindly re-visit the AEL gntryiq \GLCEP 2022-31 and
ensure that its status is accurstely reflected therein.

%n e
Looking forward, FM)
For and on behall of J/} DL‘} C UCL
ALTERN ENERGY LIMITED - ca’P\ff

oN 4a

T2b9
NMRIVHA

Umer Shehzad Sheikh C/m> ' Cu ‘t27 -
Chief Executive Officer 9‘} ’

CC: Managing Director, PPIB, 2nd Floor, Emigration Tower, Sector G~8//1 Islamabad.
- The Registrar, NEPRA, NEPRA Tower Attaturk Avenue ,Sector G-5/1, Istamabad.

Plant: 5 km Kohat Road, Fateh Jang, District Attock, Tel: +92-57-2210700-2 Fax: +92-57-2210701

Website: www.alternenergypk.com E-mail: info@altermnenergypk.com |
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COMMENTS OF ATLAS POWER ON IGCEP

In the table 6-3: PLEXOS Annual Addition of Power Projects 2023-2031, there is
addition of power generation through solar under the portfolio of ‘net meter” with
dependable capacity of 480MW for each year starting from 2022-23 till 2030-31. This
portfolic has also been given the status of "committed,” which, in our opinien, is not a
pragmatic approach; therefore, we suggest reducing this figure to 230MW, keeping in
view the unavailability of solar equipment and a reduced rate for settlement of net
metered units. The addition of solar through ‘DG uplo 250 MW in 2023-24 is more
realistic and may be given the ‘committed’ status,

We suggest that the projects falling under Category 111 be part of IGCEP even under
bidding and be given a fair chance to enhance the solar portfolio in the utility-scale
category rather than net metering of 480MW each year.

PPDB has showcased WLE projects in Punjab, which are also a part of the Punjab RE
portfolio; the brief detail of such projects are given below, and we understand that
these projects are strategic and an introduction to ‘new technology that should be
added to the Candidate list of [GCEP as for next ten years such projects will be in line
due to their importance and strategic nature.

[n the section C-4. List of Projects up til} 2031 (Committed + Optimized), Tatnsa
Project, must be marked as a ‘committed’ project as if the project has to be
commissioned in 2028-29, the work has to be started from the year 2023 and without
adding it in the committed list financing can not be obtained.



Chairman
From: ARF ARF <1 f!is?051@gmail,corn>
Sent: Saturday, 8 Qctobor, 2022 11:57 PM
To: Rl..‘gl‘;[tlf A :
Ce: NEP TAUSECF IIAN!F FARCOLL. Chairnan, tmran Bukharl, PA. Sana,; NEP RAFIQUE
AHMED SEFIAIKH PA Nazir Ahmed; NEP ENG. MAQSOOD ANWAR KHAN Member
KPK. L]
Subject; Notice tor seeking comments i the matler of IGCEP 2022-31, o
Q100002 ~\@
N>

Registrar,

NELPR A,

Nepra Tower,
Ataturk Avenue East,
Sector G-5/1,
Islamabad.

This is with reference tothe above cited subject on which the Autherity has invited comments.

On going through the report submitted by NTDC the undersign noticed that in the solar renewable anergy section
nothing has been menticned about addition that will take place by instatlation of solar energy panels by DGs in the
naxt about 5 years as has already been publicly stated by the honourable Secretary Power Divisionwhich widely
appeared in print, electronic & social media and was also commented by many. As you are very well aware that -
according to the honourable Secretary Pawer Division 3600 MW of additional power will come from DGs wh|ch s E
guite substantial and must be taken care of and NTDC may be asked to reduce that much addltmn from other PR

sources which will be burden on the exchequer (GOP}.

Further comments will be offered at the hearing. (i

B, Arif Bilvani.

0t irom my iPhone




October 6, 2022

The Registrar

National Electric Poﬁver Regulatory Autharity

PA82+HFF, NEPRA Tower

Opposite to Federal Flood Commission {East Ataturk Ave, G-5/1, G-5}

Islamabad

THE {GCEP: NEPRA NEEDS TO CONSULT ALL STAKEHOLDERS IN ORDER TO AVOID SERIOUS ENERGY
SUPPLY DISRUPTION 1SSUES

Béckgrou nd

~ The Indicative Generation Capacity Expansion Plan {IGCEP) 2021-30 is a iong-term outlook related to
the Power Sector, with its main focus being to shut down inefficient electr:crty generation and replace
it with new plants based on other-than-fossil-fuels.

Any Plan-worthy of its name must take into account all the stakeholders affected directly or indirectly -
by its implementation. Otherwise the results, far from being as envisaged by the Pian, could be very
counter-productive and self-harming.

The stakeholders involved in ensuring Pakistan’s Energy Security are

The Upstream Qil Sector Exploration and Production
The Downstream Oil Sector Refining, Oil Marketing
~ The Oil ]‘ranspoftation Sector Pipelinés, Road, Railways
The Ports & Shipping Sector Port Qasim Authority {(PQA), Karachi Port Trust {XPT)
The LNG Sector Regasified Liguefied Natural Gas, Engro Vopak
The Natural Gas Sector Primarily locally available Natural Gas and Associated
: Gas, SNGPL, 55GC
The Power Sector WAPDA, K-Electric, Power Distribution Companies
(DISCOS), Independent Power Producers (1PPs}
Tﬁe H\.'dr.o ower Sector .I‘? g |r?:
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The Nuclear Power Sector
The Solar Energy Sector

Additionally, the Regulators - NEPRA, OGRA, Ministry of Energy

All of the foregoing stakeholders blay a role in ensuring sustainable energy to the citizens of Pakistan.
Any action by any of them impacts the energy supply chain in one form or the other. Each of these
stakeholders has short, medium and long-term plans underway to meet the growth needs of the
energy sector.

For example, our Local Refineries provide 30 percent of our Gasoline needs, and 50% of our High
Speed Diesel needs. These Refineries depend on 15 percent tocal crude and 85 percent is imported to
keep them operationai. Our Local Refineries have been operating at close to or less than 60% over the
last few years: Reduced lifting of Furnace Oil by OMCs/Power Plants was the main reason. Some
refineries also shut down in November/December 2021, Shutdown of a locai Refinery not only leads
to lower availability of Refined Product but also directly impacts local Oilfield Production and that of
Associated Gas (especially for ARL, which is solely dependent on local crude).

All the Refineries are targeting collective investment of Billions of Dollars in upgrading their facilities
to not only enhance local availability but also improve the quality of the transport fuels Petrol and
Diesel that they produce.

What'is disconcerting to note, however, is that the authors of the NTDC/NEPRA IGCEP are either not
aware of these very capital-intensive Refinery plans or have chosen to igncre them completely.

How else would one explain the proposal to totally phase out Residual Fuel Oil (REQ} by ‘retiring’
most power plants using RFO by the year 2023 (i.e. next year?}? Please refer to Table 5-2 on Page 41
of the IGCEP, where closure of 3,620 MW by 2023 is proposed. Another 1,423 would be retiredin. -

2027. As per Chart 6-6 Page 78 by 2025 RFO use would reduce to only 3,506 MW from the 6,506 MW
in 2021,

The Refineries of Pakistan collectively produce about 8,300 Metric Tons per Day of Residual Fuel 0il,
capable of feeding about 3,000 MW electricity generation. Their Up gradation Projects will take 3-4
years from Financial Close which is dependent on the terms of the new Refining Policy still under
discussion with the Ministry of Energy Petroleum Division {MoEPD). This means that they would be
able to reduce their RFO production to almost less than 5% from the present 20-30% by the year
2026/2027. These projects will be able to ensure payback only if the Refineries are operating at close
to 100% capacity and generating revenues, Imagine what happens when they cannot dispose of their
RFO from 2023;: they will be forced to shut down thereby not supplying the Petrol and Diesel as well
as the Jet Fuel that they do now, leading to more imports, more pressure on the already under
pressure Ports, thereby impacting adversely the entire supply chain, Furthermore, the local Oil
production would start shutting down thereby impacting the availability of associated gas and
possibly impacting the E&P sector irreversibly.

2|lPasge



We do not have enough fiscal resources to meet our ever-growing needs of the basic essential

commuodities to keep our populace supplied. The poor segment of our population is growing and
facing survival challeng__es on a daily basis

All our indigenous resources have dwindled and we continue to rely more and more on costly imports
at a time when our Rupee/Dollar parity is seriously compromised and the international market keeps
heading north due to war and pandemic

The bottom Line here: Maximum Use of Indigenous Energy Resource, Reducing Consumption
and Minimizing Imports is the only solution

The recent developments on the international markets as well as the local scenario due to wars,
political upheavais and pandemics, are adding to Pakistan’s woes due to the continuous increase in
the price of Petroleum 0il Liquids (POL) as well as of RLNG.

The situation at the country's borders and the fight against terrorism being addressed Ey our valiant
Armed Forces, furthermore, requires a National strategy that ensures timely and without-disruption
PCL supplies especially for the Armed Forces. : :

itis grgposed that all stakeholders impacted by the IGCEP must coordinate to readdress the proposals
in order to avoid serious impacts on the Energy supply chain of the Country.

It is hoped that the Heari ng planned by NEPRA on the issue on October 19, 2022 will discuss this and
other related issues threadbare,

3

LET US DO WHAT IS BEST FOR PAKISTAN

Smcerely ‘\
Qw -

5d.Dr. M, Ilyas Fazﬂ

lsiarﬁabad, Pakistan

3|Page
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" GUJRANWALA ELECTRIC POWER COMPANY LIMITED

Ph. #053 G230145-47 OFFICE OF CHIEF EXECUTIVE OFFICER, GEPCO LTD_.
(Market Implementation Regulatory Affairs Department)

Email:dgmirad@gépco.com.p_k Wapda Rest House, W-Block, Peoples Colony, Gujranwala

No. SN —RS_ /GEPCO Dated_ 0% f éQ {2022.

Z

' -/ f..,:u-},o‘z_n&fy( ﬂ/f}r\_
The Registrar, _pY £ o> /
National Electric Power Regulatory Authority (NEPRA), copu b G‘ E‘d
NEPRA Tower, Attaturk Avenue {East), G5/1, F{Hte‘? HL ¢
islamabad. - W (T ms T

Subjcct GEPCC COMMENTS IN THE MATTER COF IVDICATIVD GENERATION
CAPACITY EXPANSION PLAN 2022-2031 (IGCEP-2022) '

Reference: NEPRA Notice for seeking comments and public hearing on subjected matter
published/advertised on 27-09-2022.

In compliance with the NEPRA Notice on subjected matter, we (GEPCO) has reviewed
the IGCEP-2022 which was prepared by NTDCL and submitted the same for review and approval of

the Authority, Certain observations/comments are hereby laid down in front of honorable Authority for
consideration please.

1. 5.38MW Chianwali Hydropower Project which was the part of Committed Project in NEPRA
Approved IGCEP-2021 at Sr.#15, Table No. 5.3. Now the said project is not the part of [GCEP-
2022 neither as Committed Project nor as Existing Project. 1t is pertinent to mention here that
Interconnection of the Project with the GEPCO’s System (at 11KV Level} has already been

 completed.. The said Power Plant is currently in Commissioning/Testing stage and coniractual

- - arrangements with PPDCL are in final stages.

2. Also, 7.64MW Head Marala Hydropower Project is not a part of IGCEP-2022, which was a
part of Existing Project in NEPRA Approved iGCEP-2021 at Sr.#37, List B-1, Annexure B. As
GEPCO is already in a Pre-COD Side Agreement with PPDCL regarding said project since 31-
07-2017 and further contractual arangements with PPDCL are in final stages.

3. The year wise Share of Net Metering in Total Installed capacity as listed in Chart 6-3 in [GCEP-
2022, described as addition of 480MW each year starting from Year 2023, seems irrational and
not associated with ground realities, considering the accelerating number of net metering
Authority may kindly direct adoption of rational figures than an addltlon by fixed quantlty

}QFAW

Director General (MIRAD)
GEPCO H/Q Gujranwala

\\"— \I\‘—‘lq"“

Diary NO:ML

Dates:

Copy to:-

1. P.S.0to CEQ GEPCO.
2. General Manager (Technical) GEPCO Gujranwala.
3. Master file.
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< QQ PAKHTUNKHWA ENERGY DEVELOPMENT ORGANIZATION

PEDO . Government of Khyber Pakhtunkhwa Peshawar o b
ouse, 34/8-2, Phase-V, Hayatabad, Peshawar. Tol: (+92-91) 9217246, Fax (+92-91) 9217003 =

*

Na. -~ !PEDOICEOFDREPP,’NEPRA-' r_ . _-"."
Dated: October 18, 2022 8?32. ?'17

To :
~~Mr. Shakil Ahmed -
Additional Director {Registrar Office) : - :

National Electric Power Regulatory Authority {NEPRA) '- o

NEPRA Tower, Ataturk Avenue (East}, G-5/1, Islamabad ' ' 5 '

Subi.ect: NOTICE FOR SEEKING COMMENTS & PUBLIC HEARING IN THE MATTER OF . ’\

INDICATIVE GENERATION CAPACITY EXPANSION PLAN 2022-31 (IGCEP-
2022)

This is with reference to your letter No. NEPRNDG(Lic)!LAT-m!18675~33 dated
September 27, 2022, wherein the Authority has direcied all stakholders 1o submit their
comments on the draft IGCEP 2022-31 for the upcoming public hearing to be held con
October 19, 2022, '

2, tn this regard, GoKP/PEDO has reviewed the drait IGCER 2022-31 and appreciate
the same, however, we would like lo put forward ihe enclosed views/comments for

consideration of the Authority (Annex-i).

3. It is requesled that the enclosed comments may be considered by the Authroily
and the mentioned Hydro and Solar PV projects may kindly be included in the IGCEPR 2022-

31, in order to promote the development of indigenous energy resources of ihe Khyber

Pakhtunﬁhwa province. \

i,,./' 'yﬁv»
\mﬁ\ﬁ \
Chief Exe Officer

PEDOQ, Peshawar

Copy for information to:

1. Secretary to Energy & Power Depariment, Peshawar
2 Chief Engineer RE, PEDQ, Peshawar

Chief Executive Officer
PEDO, Peshawar

Seanned with CernScanner
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Owur Ref No: HCPC\NEPRA\D7102022 Dated: Cctober 7', 2022
Registrar NEPRA
NEPRA Tower

Attaturk Avenue {East)
G-5/1, Islamabad.

SUBJECT: NDICATIVE GENERATION CAPACITY EXPANSION PLAN (IGCEP) 2022-31
Dear Sir,

This is with reference to your advertisement in newspaper for the comments on Indicative Generation
. Capacity Expansion Plan 2022-31. b

Attached please find the Habibullah Coastal Power Company Private Limited {HCPC) comments on the
IGCEP 2022-31.

We request NEPRA to keep HCPC as an operating asset in the IGCEP 2022-31

Regards,

Aali Muazzam

CEO - HCPC

Habikhullah Coastal Power Compainy (Pt Lirmnitgd:

Conporare Ofhce: Fegislered Office:

D= 148 Bloeck - & HOPC Phant Sile
S, Kondchi - Pokiston it Alraos Boood

i, #3923 21 320 400  — 6 Sheikh Mando Guetta
Frng V2 JEET La2) Tal -92 81 ZR81 OR7

Fog rP2 8] 28R LO0E
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INDICATIVE GENERATION CAPACITY EXPANSION PLAN {IGCEP) 2022-31

Following are the HCPC comments on the IGCEP 2022-2031 plan submitted by NTDC in your good office.

1.

[F¥]

10.

11,
12.

13,

14.

HCPC is the only power plant in Quetta city. The plant was commissioned in 1999 and signed
Indigenous Gas Supply Agreement (GSA} with Sui Southern Gas Company Limited in 1996 fora’
period of 20 years. The Plant Net Electrical Cutput {NEQ) was 129.15MW as proved in last Annual
Dependable Capacity Test held in 2018, :

The Power Purchase Agreement (PPA} is valid till 2029. However, the agreement shall automatically
consider expired in case GSA didn’t extend after 20 years.

GSA expired in September 2019 and gas supply to plant stopped accordingly.

Amendment in the PPA and Settlement Agreement approved by CPPA-G board on May 03, 2021 and
referred to Power Division for approval from Economic Coordination Committee (ECC) of the Federal
Cabinet.

The Power Division finalized the summary and taken comments from all stakeholders. SSGC through
Petroleum Division shared their consent for the supply of mixed natural gas (65% Indigenous gas &
35% RLNG) to HCPC, :

The summary is awaiting ECC approval.

The Generation License of the HCPC is also valid tiil 2029

NPCC-NTDCshared the importance of HCPC to Quetta grid through various letters to CPPA-G &
Power Division, The CPPA-G board approved the PPA Amendment based on the NPCC-NTDC letters.
NEPRA through their letter dated 20 August 2020 to NTDC also explained the significance of HCPC
to Quefta grid.

Recent floods in Balochistan resulted in complete power outage in and around Quetta city. No
alternate source of electricity supply available in Quetta to restore power to city. In such scenarios,
HCPC plant is the only reliable power source for the city.

No alternate options shared by NTDC in IGCEP for the supply of electricity to Quetta.

Under normal circumstances and without HCPC; Quetta city is expelriencing extended hours of
loadshedding and low voitage issues. HCPC at the tail end of the grid is the only solution to provide
reactive power in the system and resolve low voltage issues being faced in the city.

The electricity cost from HCPC is more competitive than importing electricity from other sources
having a distance of more than 400KM.

The Capacity Payment of HCPC for the remaining term of the PPA already reduced due to exp:rv of
Non Escalable component in the tariff after 20 years

Habibuilah \,JO»iol-r nwa C ormpany (Pvi } umﬂtd

Corpuante |
1y i

S H AR
= f‘r” )l
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Sheikh Manda, Quelta
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LANORE FLECTRIC SUPPLY (fOi\ll":\N\' LIMIT l' 4]

had ] L] E 1
MIRECTORATE GENERAL MIRAD LESCO 11
3]

near 132 kY Garden ‘Town prid station, Ferozpur Rowd, Lahore
Pl 012.992121 17
ﬁl_:l‘l_gn_\'__,llk

DRAFT ICGCEL” 2022-31 PREPARED BY NTDC

S NEPRA® sdvertisement publishied on 27,09.22

*

MNivges [ : M 1
Please lind below the preliminary comments on subject drafi:-

% 4 \ccl:m: 1. Comments
I 364 Capacity factors of 22.1% & 20% have, been um-udcu.(l for
utility solar PV & leeder based solar respectively, Whercas in
: NEPRA’ Market Commwercial Code, equivalent availability
) factor of solar PV is mentioned #s 0.22
2 |' 4.4.1 Since medium erm foad lorccast base year 2021-22 s under
process, so the same should be incorporated,
3 5.2 (19) | What is the rationale [or considering 4 80 MW net metering wuy
: veur?
q 52(30) [NEPRA vide Determinution no.7064-71 dated 08.09.22 has
approved renewal in Generation Licence no tPGL/020/2004 in
respect of KAPCO, upto 21.09.24.
3 6.8 What about Prime Minister’s recently announced initintive of
addition of 10,000 MW solar, led by ALDI?
_6_ | General -
i 1 Revision o Grid Code is not yel approved by NIEPRA
i 11 Whole scale revision of Disteibution Code by NIEPRA, to accommodate the
integration of” renewable energy sources / distributed  generation ele,, is
. requesied
i m | Powver Procurement Regulation is not yet approved by NEPRA ]
iv_ | Nutional Electricity Plan is not vel approved
Ty D Authority has not yet specificd the procedures and standards for power
| aequisition program, as mentioned in chse 32 of NEPRA (anwended) Act
vi | We expect that input from Punjab Power Development Board (PPDB) has
heen taken by NTDC about swall hydel.
“vii | What aboul impact of BV charging?
Eiii What about impact ol captive power plants ol industrics?
Foix D What aboutitapact of CPPs & §PPs geanted licences by NEPRA under second
(___vier supply authorization?
TN What about impact of solar PV gencration companics granted leences by
, " NEPRAY
7 xi - Couldn't find about biogas / waste to thermal based gencration
.—T:: ; l‘uw.:__p[muml / committed at Central level is adready surplus.

Page tof 2 % a/
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Vil Ninee

A {Iw_ a?mlrilmlinn network was originatiy  not designed.  planned, |

svitistiticicd & operated with distnibuted generation® (1DG) aspeets in mind, so
| there fclh!lﬂd be support o IESCOs in addressing the potential teehnical issues

: gl‘cs‘nllmg due to DU system” mpaets (e.g. stability, power quality, protection,

i Fsaely clel)

‘[ Niv Eh‘itcs t'in' proposed plints on 11 KV shall be close to existing distribution

' wlwork :

s System studies (hes load How, short eireuit, dynamic stability, harmonics ete.)
Cshalt be pecformed for fhe integration: of cach ol proposed plants with
diswibution netweek N

C N Inductivn of power generition ..\:lll_.-'l:l_l.l\!mi{{'.‘__l:l['l_l_a.f:l_\'t__l::_ust principle
L i N procurement shall be on take or pay basis

Director General (MIRAD)
LESCO

Tu:
Rogistear,
NEPRA
Isiamabad

Capy:
1. Fechnical Director LESCO
2. Operation Direetar LESCO
Chien Law Olteer LESCO
S.Ow CLEOLESCO
NMuster e

No. 8312~ /6 M Daied /R - 10 = 2022

A e we

Paye a2
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Noor Sateem

From: Imtiaz Hussain Baloch <ihussain@nepra.org.pk>

Sent: Tuesday, 25 October 2022 1:24 pm

To: Noor Saleem Khan (Addl. Bir-LICY, *noorsaleem khan'

Ce: '‘Hassan Raza Gillani’; ""Hassan Raza Giltani (DD-LIC)" @mail.nepra.org.pk Ahmad
Usman Khan-AD(Licensing)

Subject: FW: DRAFT IGCEP 2022-31 PREPARED BY NTDC

From: Registrar [mailto:registrar@nepra.org.pk]

Sent: Tuesday, October 25, 2022 11:48 AM

To: Imtiaz Hussain Baloch <ihussain@nepra.org.pk>; Gul Hassan Bhutto <bhutto.gulhassan@nepra.org.pk>
Subject: FW: DRAFT IGCEP 2022-31 PREPARED BY NTDC

From: DG MIRAD LESCO [mailte:dgmiradlesco@gmail.com)

Sent: Tuesday, October 18, 2022 3:03 PM

To: registrar@nepra.cra.pk

Cc: so@lesco.gov.pk; gmo@lesco.gov.pk; dirtech@lesco.gov.pk; legaldir@lesco.gov.pk
Subject: DRAFT IGCEP 2022-31 PREPARED BY NTDC

In continuation of this office email dated 17.10.2022, please find below further comments:-

Sr# Comments

i [ Reference to “Detailed design and implementation roadmap of CTBCM”
approved by NEPRA in Nov 2020 and NEPRA’ determination vide letter dated
31.05.22 regarding grant of Market Operator Licence and Market Commercial
Code are missing here, which are among the main driver for the new regime.
ii | Link between IGCEP and CTBCM appears to be missing.
iii | What about requirement of competitive electricity market (i.e. target BPCs
having 16% share in energy sales) after market liberalization? It appears that it
has not been accounted for.
iv | Is IGCEP covering the power generation which will be sold / purchased via
bilateral contracts under CTBCM by competitive suppliers and BPCs OR
otherwise?

Best Regards & Thanks,

Director General (MIRAD)

Lahore Electric Supply Company (LESCO) e
Near 132-KV Garden Town Grid Station, Kalma Ghowk,
Main Ferozpur Road, Lahore ) '
Ph: 042-99232117, 042-99232118 (Direct)

Email: dgmiradiesco@gmail.com, Website: www esco.gov,pk

i



Annex-|

DRAFT VIEWS/COMMENTS OF GOVERNMENT OF KHYBER
PAKHTUNKHWA ON IGEP 2022-31 '

-

NEPRA has sought comments on the draft IGCEP 2022-31 through a notice published in national

newspapers on September 27, 2022. GoKP has reviewed the initial draft of the IGCEP 2022 and
appreciate the efforts made by NEPRA and NTDC while developing a handy document wherein
certain projects of GoKP (both public and private) have found the space.

For the IGCEP 2022-31, GoK.P shaved total of 24 Private Sector Projects with combined capacity of
1838.3 MW, out of which 7 projects with combined capacity of 905.43 MW have been included in
the draft IGCEP 2022-31. However, GoKP would like (o put forward the following submissions for

consideration by the .-\ulhonty,

As IGCEP do not considers the projects less than 20 MW capacity which is creating ambiguity
amongst the private sector investors who has spent ample resources both financial and technical.
GoKP proposes that there shall be set mechanism in IGCEP for the projecis less than 20 MW,
keeping under consideration the huge quantum of projects, hence, a dedicated block coverage
may be created so that these projects could get space in order to tape the indigenous resources of
the province.
Amongst the potential projects of GoKP, the 470 MW Lower Spat Gah HPP (LSG) fas got
immense importance, being the first ever initiative taken by the Provincial Govermment (GoKP)
under the PPP arrangement with the Korean company M/S KHNP, The feasibility study has been
conducted by the renowned consultant M/S AFRY which has been approved by PEDO Panel of
Experts (PoE). The Companj’ provided the raw data available at the time of the IGCEP 2022
proforma in December 2021. Since then, the functional specifications of the Lower Spat Gah
HPP have changed (ollowing the input from_ PoE and further optimizﬁ;tidn by AFRY. The lablc_
~below demonstrates the comparative specifications of the LSG, as provided in IGCEP proforma

and approved by the POE.

) - IGCEP-2022 [ . = '
Category = : ' . .1 PoE Approved -
_ Draft . o
Annual Energy (GWh) 1,808 . 1,925
Economic Life (Years) 30 50

Scanned with CamScanne



JGCEP-2022

C;itegory _

PoE A pprov.ﬂl

: - Dr:l_ft--
Project Cost (M USD) 13 085
Capacity (MW} 496 470

i, The annual energy, cost and economic fife have enhanced in the approved feasibility study of
the LSG, proving improved economic and financial feasibility. We are convinced that if the
verified results of the LSG are reflected in the IGCEP classification, the project could be included

in the Optimized Projects list,

iv.  Furthermore, the 102 MW Shigo Kas HPP was brought into the ad\;;nce stage while carrying
out I* ever (ariff based International Competitive Bidding (ICB) with a competitive tariff of
around 8.28 cents/kWh like 99 MW Arkari Gol HPP, duly approved by NEPRA, hence, it is
requested that NTDC may also include the Shigo Kas HPP.

v.  Furthermore, five Solar PV Projects with a cumulative capacity of 249.5 MW to be set up in KP
with a levelized tariff of 3.5-3.9 cents/k Wh (approved by NEPRA in 2020) may also be included

in the IGCEP 2022, keeping in view the enhanced space in new itesation of IGCEP.

vi. It is worth mentioning here that NEPRA while approving the IGCEP-2021 on September 24,
2021, given the certain suggestions to NTDC for inclusion of the 470 MW Lower Spat Gah HPP,
102 MW Shigo Kas HPP and five Solar PV Projects in the IGCEP 22-31, but not included. The

NTDC is requested to accommodate these projects, aiready recommended by the Authority.

vii. . ltisalso notable that around 10,000 MW of candidate renewable projects block was allocated in
IGCEP 2021-30 wherein it was anticipated that 1¥ round of the competitive bidding would be
carried out which have stili not been materialized for 2 vears, then how the 12,000 MW candidate
renewables as proposed in the current IGCEP will be procured. 1t is therefore requested that the
Authority may look into the maiter and have a proper roadmap for the purpose. Foregoing in
view, the injection of these solar plants will result intermittency in ‘ihe national grid. NTDC

should show us the facts/figures that how the intermittency will be mitigated and its refated
financial impact, ' '

viii.  Also, it is proposed that a clear exception be provided in the new generation policy for those
projects who have valid LOIs and are achieving the milestones on time. This exception can be
given on similar basis as was provided in recent Income Tax Ordinance where income tax
exemption will remain effective for those projects which have valid LOS up lO:Jil.ll‘n;: 2023,
Similarly, Power Generation Policy 2015 will remain applicable to those projects which have
valid LOI and wili receive LOS before June 2023, '

Scanned with CamScarer



Government of Khyber Pakhtunkhwa has mainly got the projects which are small and medium

stze capacity run of the river, including these projects in IGCEP will not have a major impact on

the overall target capacity. Hence, these may be given due consideration in future since IGCEP

is a Jive document which will be updated on yearly basis. Furthermore, thése projects located in
far Nung arcas will produce local electrons which can be utifized focally and will result in fower

line losses. The list of poteniial projects is given below.

3 gt Capacity /| e

S# | Project Name Dictrict [If'lW)ty I Expec 4 €00
(A} | Public Private Partnership (PPP) Mode G2G Hydropower Projects

. T 1 Lower Spatgah HPP f Lower Kohistan 470 June, 2630

. Total L e T AT

(B) | Private Sector Hydropower Projects - IPPs
2 | Shigo Kas HPP Lower Dir 102 July, 2027
3 _ | Gabral Utror HPP Swat 82 Oct, 2027
4 Arlistic-1 HPP Upper Dir 6261 Aug, 2027
5 | Shalfalam HPP Upper Dir 60 Dec, 2025
6 Artistic-2 HPP Swat 55.03 Jum, 2027
7 Kaigah-H HPP Xohistan 396 Jun, 2029
8 Barkhwar HPP Swat Oct, 2028
9 ] Trappi HPP Manzehra Jun, 2028
10 | Tangar HPP Mansehra Jun, 2028
11 [ Kaigah-{li HPP Kohistan July, 2028
12 | Bela (Gwaldai Sin} HFP Upper Dir Aug, 2027
13 | Nandihar-l Battagram Dec, 2028
14 | Mahandri HPP Mansehra Jun, 2028
15 | Daral Khwar-1l HPP Swat Jun, 2028
16 | Balkani HPP Shang'a " july, 2028
17 | Serai Sin HPP Upper Dir Nov, 2028
18 | Machai )} HPP (MBC-17 & 18} ' Mardan July, 2026
T s aTeal ~

Grand Total (Hydro Projects).

(C) | Private Sector Solar PV Projects
1 | Kulachi, DI Khan Dl Khan 50 Mar, 2023
2 | Kulachi, DI Khan Di Khan 50 Sep, 2023
3 | paharpur, D Khen DI Khan 49.5 Sep, 2023
4 Nowshehra MNowshehra Jan, 2025
5 | Kohat Kohat Jam, 2025

"I Total (Solar Projects)

e
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2 PEDO
) QQ PAKHTUNKHWA ENERGY DEVELOPMENT ORGANIZATION

Gevernment of Khyber Pakhtunkhwa Peshawar
PEDO House, 38/8-2, Phase-V, Hayalabad, Peshawar, Tel: (+92-91) 9217248, Fax (+92-91) 8217003

No. 205183 1PEDOID (P&F)NEPRA
Dated: October 18, 20

o By & {

v To ' fro udfe : a /% r

Mr. Shakil Ahmed —_ Cleed ¢ Qo
s . . . ‘f“-‘P‘v' & - tevein
Additional Director (Registrar Office) In o FMCJ‘?&E’/@ )
MNational Electric Power Regulatory Authority (NEPRA) = AD ¢ LM/'T
NEPRA Tower, Ataturk Avenue (East), G-5/1, Islamabad - SACMEE) A
< Ony, freaﬁ)
" Subject: NOTICE FOR SEEKING COMMENTS & PUBLIC HEARING IN THE MATTER OF

INDICATIVE GENERATION CAPACITY EXPANSION PLAN 2022-31 {IGCEP-
2022}

This is with reference to your leftar No. NEPRA/DG(LicYLAT-01/18675-33 dated
September 27, 2022, wherein the Authority has directed all stakeholders to submit their

comments on the draft IGCEP 2022-31 for the upcoming public hearing fo be held on
October 19, 2022. | o o

2 In this regard, GoKP/PEDO has reviewed the draft IGCEP 2022-31 and appreciate
: the same, however, we wouid like to put forward some additiona! comments/views for
consideration of the Authority (Annex-ll) in confinuation of this office letter Ne.
PEDO/CEQ/DREPP/NEPRA/8972-74 dated October 18, 2022 in respect of below PEDO,
Public Sector Projects less than 20 MW capacity and not been considered as a committed

projects in IGCEP 2022-31; however the same projects were included is committed projects
in IGCEP 2021-30. |

i 11.8 MW Karora HPP
i.  10.2 MW Jabori HPP
i, 10.56 MW Chapare Charkhel HPP

»

Director (P&F) 5 E M
FEDO, Peshawar 2 <2 18
& i
M v v
- =
' ) ol @
Copy for information to: . R Al A s}
_ R o
_ -~
1, CEQ PEDO, Pashawar v T8
2. Chief Engineer Dev, PEDQ, Peshawar _ Nt
Director (P&F) ‘

FPEDO, Peshawar



GoKP comments on IGCEP 2022-31 regarding PEDO Public Sector Projects

S.No.

Name of Project

Views/Comments

[1.8 MW XKarora HPP
District Shangla

PEDO is implementing 1.8 MW Karora HPP under Public sector
mode in District Shangla. The Project was included in IGCEP 202! -
30 in the category of “Committed Project” however in the cucrent
draft iGCEP 2022-31 it has been dropped on the pretexi of ils
capacity less than 20 MW which is creating ambiguity. We presume
that as mentioned in the previous IGCEP 202t, it is still a committed

project but clarity/ confirmation on the same is requested.

The project is 95% completed and tentative COD date is February 28,
2023. The project will be connected 1o the National Grid.

[

10.2 MW Jabori HPP
District Mansehra

The 10.2 MW Jabori HPP was included as committed project in
IGCEP 202-30 for December 2021. NTDC while preparing the new

_IGCEP 2022 asked for the COD date which was communicated 25

March 2022 but in the draft IGCEP 2022, the same has not been
mentioned in the fist of committed projects, We presume that as
mentioned in the previous IGCEP 2021, it is still a committed project

but clarity / confirmation on the same is requested please.

10.56 MW Chapare
Charkhil HPP, Kurram

PEDQ is impiementing [0.56 MW Chapri Charkhel HPP under
Public sector mode in newly merged District Kurram. The Project
was included in IGCEP 202130 in the caiegory “Committed Project”
however in the current draft IGCEP 2022-31 it has been dropped on {
the pretext of ils capacity less than 20 MW which is creating
ambiguity, We presume that as menticned in the previous IGCEP
2021, it is still 2 committed project but clarity/ confirmation on the

same is requested.

The project is in pre-construction phase and the commencement of
physical construction is expected in February 2023 and the expected

completion is June, 2026,
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Ref: SEL/Coal/221011 — Lo Crraa) Date: 11/10/2022
o O
—~ £ oL A
Registrar, : s. C7ecd) e 2
National Electric Power Regulatory Authority {NEPRA) Ers, <<e rgcm/ g
NEPRA Tower, Attaturk Avenue (East), G-5/1, - E PO
Isiamabad. )
s
o
S
Subject: Comments on IGCEP 2022-2031 ,&7
)

We are writing with reference to the Indicative Generation Capacity Expansion Plan 2022-2031
{"IGCEP"} issued by the National Transmission and Dispatch Company (“NTDC”) and NEPRA's notice
fo_rlseeking of comments on IGCEP {the “NEPRA Notice”).

Siddigsons has a portfoiio of 104.5 MW of hydro project in AJK and KPK region i.e Jagran-ill{35 MW,
Shalfalam Hydro (60MW) and Daral Khwar-Il {3.5MW) at various stages of development.

With regards to the IGCEP linked to these projects we hereby submit the following
comments/concerns which shall be duly considered by NEPRA and incorporated far approval:

- m (U&é/@—’ﬂ

33

ERIEE o R NAUENR)

1. Out of tota! 46 Candidate Hydro Power Projects, 23 of the projects’ Capital Cost have been

revised to a lower numizer whereas it is the opposite for 60MW Shalfalam and 35 MW lagran-
i HPPs

2. Shalfalam HPP Capital Cost submitted in the IGCEP Data Performa was $170.18 Mil. which has
been increased 10 $184.3 Mil [anlincrease of 8.3%) without our consent and knowiedge

2. With $170.18 Mil. our tariff comes out to be 4.9 ¢/kwh (approved feasibility)

b. With the original tariff of 4.9 ¢/kwh submitted in the feasibility, we feel we would
have been in the list of the seiected HPPs till 2031 '

¢. The cost should be corrected to the submitted Capital Cost of $170.18 million
corresponding tariff of 4.9 ¢/kwh

3. Jagran-lil tota) project cost has been indexed from $125.6 Mil. to $130.3 M, (an increase of
3.7%). The Capita! Cost in the current iteration of IGCEP is of feasikility stage number which
were later revised to $104.2 at EPC stage tariff submitted to CPPA and NEPRA {copied} in
October 2018

4. Daral Khwar-il (3.5MW), approved by PEDC on 29® June 2022 has not been included in the
list of candidate HPPs. A clarity is required on the prospect of small hydro projects on which
we have spent time and money to make it viabla

5. We fait to comprehend the indexation mechanism in the IGCEP tariff as there is ne backing of
this indexation in the report

With all the abeve comments, it is evident that IGCEP has coaveniently overlooked projects that are
at advanced stages of development, particularly those projects for which censiderable resources and
investment have zlready been utilised by the respective sponsors/investors.

&

97th Fioor, Geean Tower, G-3, Biock - 9, KDA Scheme No. 5, Main Clifton Road Karachi. o
Tel No. +92.21-35166571-6 & 361665214 Fax No. +92-21-35166527 Email: coniact@siddigsons.com Web: www thesiddigsonsgroup-com
Factory: D-63, Textile Avenue, S.1.T.E. Karachi, Pakistan. Tel No. #92-2132577483-4
Piot Mo. 14/4M, Hite, Dist. Lasbella Baluchistan, Tel No, 0853-353016



For example, In the case of Jagran-ill, the project has achieved the following milestones:

. Environmental Studies have been conducted and approved;

. Grid Interconnection Studies have been conducted and approved;

. Power evacuation certificate has beer issued by NTDC;

. Engineering, Procurement and Construction Contract has been finalised;

. Geoptechnical and Topographic studies have been conducted:

. tngaged renowned German consuliants for designing of plant;

» Land acquisition notification under Section 4 of the Land Acquisition Act has been natified
by the relevant government department;,

. Private Power Cell of Government of AJK to the PPIB has issued consent for processing of
Fripartite LOS

) EPC stage tariff submitted to CPPA for onward submission to NEPRA in Dec 2817

. EPC tariff submnitted directly t¢ NEPRA in Oct 2018

Shalfalam s0MW -
+ Feasibility approved by PEDO
+ Site visit and land demarcated
« EPAreport submitted; NOC awaited
= Cost-plus tariff formulated, to be submitted soon

9.5 MW Daral Khwar-II, KPK
+ Feasibility approved by PEDO

+ [EE submitted to EPAKPK for their approval
¢ Cost-plus tariff formulated, to be submitted soon

Above milestones and achievements are testament to Siddigsons’ commitment towards development
of Hydro Projects. After receiving LOts from relevant agencies we have invested over $8 million inthe
development of these projects

We strongly recommend that these low-cost hiydro projects should be included in the latest iteration
of {GCEP for approval and implementation of projects by or before 2029. We would also like 1o meet
with your team to further seek clarity and give our inputs on this IGCEP

Regards
. {élge : :,_-{44
Abdul Vakit

Chief Operating Officer

c.C
Mr. Engr. Dr. Rana Abdul Jabbar Khan, Managing Director, NTOC
Mr. Safdar Hayat, Deputy Director, Peshawar Energy Development Organization

Director Generai, Private Power Cell [PPC,AJK Muzaffarabad)



__ [nJ[l ARTISTIE MILLINERS (PVT) LTD,

Fhol Koo & 7, Sl 2, Bensaagd dndusk ol Acen, Kaachil- #4000 [atislan.

GHE I E2 B SRIONE- N2 HEN B 26452270 *

e (000 1) TG UL BN T T30 e (N ‘l} ANHZEAG Vool atldls Jwﬁt}: ylm unt. ;rP rurpnt iiterfibng fisdia Anullgsens fran

ol / (/ Hget: AM/KIK/IPP{008-17/22

Date: 1/0rl} 2
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Subject: Commemts of Artlistic Milllners (Pet) itd jn the Matt‘eﬂo! indicative Gcnera ien l’ 2 H

Capacity Expansion Plan 2022-31 (IGCEP) . L[" ' ~

Dear Sir, M '
't

I compliance with (he pravision (PC-4 and PC-4.1} of the Planning Code of the Grid Code,

National Transmission and Dispatch Company Limited (NTDC) has prepared the IGCEP and
submitledil for review and approval of the Authority {NEPRA).

fa Lhis 1egard, Arlislic Milliners {PvL.) Lid {AMPL) ks submilting our comments on the IGCEP.

o Considering section 5.8.7 of the National Electricity Policy (NEP) which requires that the-.;

Hational Grid Company [NGC) shall submit the Roling Transmission System Expans;on _
Plan [TSEP) under the Grid Code in support of the IGCEP ta the Regulator for approval_.___'._
v the absence of such a Plan, how are the projects considered 1o he selected on a least-
cest hasis, This entails especially in the case of 55 MW Artistic Hydro 1l which requites .
only an Eight {8) km transmission line for the evacuation of power, This is a totnl waste
ol key national resonrces by not giving space Lo such 2 promising hydro site, - -

o Seddion 5.5

sty on a compatitive and least cost hasis {except for stralegic projects), this pnnciple
has not applied to the sclection of Aitistic Hydro It as its amualized cdst of energy
thetennined under the 16CEP already Jower than the multiple: hydro sites which have

breca PICKLG. Whal additional witeriaassnmptions are used in the. iGLEP far’ thc
setedion of high cost hydro projoects, These assumptions should be dmt Y
the G0 for 0 bitler undorst mling of ol thef stakeholdkirs, -
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5.3 of the NEP stipulates that Lhe expansion in generation camuly sh'ﬂ! he S
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MIARNUODUAS BRVRS & FHPORTYERNS F VARN, DENUV FAEMDC & FASHION (-rnRMLNT

ol o 4 & tl Sechn 25, Koraegi ndslind Aves, Kneactl. 24000 Pakin |.|n
ST T/ 08 Q02 B2, TR I 26457241 :
ORI H R D IR S Fa P H O TN [N AN P IlII TSN 0 e G L el plisdies l'm(m yiu ad |pP rnqmmlr‘ﬁn.uh e m|llnm XTI

i T

o the technelogy of hydro sltes Is guite siablar hut differont economic e (30 to 100
years) has been used for different candidate hydropower projects, There is a concession
period of thirly yoars available Lo the Projects and subsequently, projects veoukd be
transferred to the Govl, NTBC should cllher consider the economic life of al! these
candidate hydro sites as thisly years or if the longer econemic life given by the Projedts,
then all projects of the same technology (i.e., hydro} should be evaluated at the same
long econonic life as Projects afler the expiry of concession period would no longer be
responsibie for their long economic life daims. Similarly, for any other obvious
incansistency noted by NTDC at Lhe time of data validation then they should fix those
will the Projects prior to using the same in IGCEP as such a fimited natural resource can
be highly jegpardized due to tack of understanding by Pr o;ecls at the time of filling

project data for IGCEP.

< Since most of these hydro sites are run off the river as cascade projects, in the absence
of TSEP, criteria used by NTDC to select hydro sites might skip multiple projects which
are coming on the same river cascade where cost aliocation of a single transimission fine
for the enlire corridor could make them highly feasible. The criticality of TSEP is sa.
sipnilicant that it can make already selected hydro sites non-feasihle and vice versa. :

we will e obliged 1o the Authority 1o consider aur grievances and dlirect NTBC t_o_’reevaluale
Artistic Hydro Il on its merit. :

Sincerely yours,
("mr &nd o bedall of Artistic Milliners (Privoted Limited
L]
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HUBCO e,
Block-9, Main Cliften Road +92 21 3583 9018

i : F +492 21 3557 0397
Hub Powar Holdings Ltd. Karachi, Pakisian

Lo .’.L’fu @ e__.ﬁp

Wctober 18, 2022
Dy Clees ( <{rr
) [ 7/

HPHL/MHoBD/IGCEP/1002-1022

fb/)“f tn , o
The_Registrar . . ARG CT) Qbgedam C:A
National Electric Power Regulatory Authonity o $h(MRED - rt CAIR e/ )
NEPRA Towet, Ataturk Avenuc (East) P CTeed) - A (e /DD
G-5/1, Islamabad, Pakistan. —- CGm3 L/ec

— Omeg ECygcon)
PMs._C =

Subject: Comrents ¢n Indicative Generation Capacify Expansion Pian (IGCEP) 2022
2631

Dear Sir,

We write with reference to the IGCEP 2022-31 document published on September 20, 2022, We
offer our congratulations to the National Transmission and Dispaich Company oo providing a
comprehensive and far-sighted docurment for our review that is well structured and includes
scenarios that are critical for Pakistan’s energy security. And we thank the Authority for facilitating
comments and discussion on the IGCEP. This version of the IGCEP has certainly improved upon
and addressed some limitations of the previous iterations of the document.

It is especially heartening that the IGCEP prioritizes the need to increase indigenous fuel and
variable renewable energy to address the energy challenges facing the country. We consider the
information contained in the IGCEP document to be very insightful and would like to bring forth
a few observations and offer feedback, in the appended table, based on our internal due diligence,
for your kind consideration. '

We look forward to further engagement on this important document and contributing to the energy
sector in Pakistan,

Sincerely,
- l\)\\&w«\\
Danish Khalig

Head of Business Development
Hub Power Holding Company
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Hub Power Helding Company

Appendi:_( -1

Comments on {GCEP 2022-3!

Serial
Number

Reference

"~ Clause

Observation

Comments and Quaiioné '

Disclaimer,
Clause: d,
(Page iii):

IGCEP 2022-31 is exclusive of any
costs related to the power system
evacuation and transmission system
expansion for optimized generation
projects. This may have a crucial
impact on generation pianning as any
variation in the optimized projects
subject to T&D costs may affect the
candidacy of the respective project in
the  list.  Moreover, due o
generalization of cost, the plan is not
location optimized and assumes that all
plants can be implemented on an equal
basis,

Please clarify how more
accurate cosis of individual
projects in the IGCEP can be
sought.

Section 1.4,
(Page 13):

One of our observations is with regards
to candidate projects’ inclusion and
exclusion in subsequent iterations of
the IGCEP.

How does the IGCEP ensure
that a candidate project is not
exciuded from subsequent
iterations. This certainty is
critical from the perspective
of a developer to make an
informed decision

Section 3.2 &

3.3 (Page 27):

Data used to develop the IGCEP

We request that the data files
from which the tables and
charts are derived be provided
in a publicly accessible
database in MS Excel or
equivalent format, :

Section 4
(Page 35):

We also observed that the document
does not address access to electricity
while computing demand projections,
which is iower in Pakistan compared to
India and Bangladesh.

If Pakistan is to meet 100%
electricity access (currently
~70%)-targets as envisioned
in .the UN Sustainable
Development  Goal  of
universai electricity access,
the demand projections may
change significantly, and may
need to be revisited.

Section 4.6,
(Page 40):

The demand projections are based on
computed peak demand and not on
recorded peak demand. This may not
be entirely accurate as it is the
maximum sum of recorded peak
demand and load management of each
respective  hour. Similarly, in the

The demand projections may
need to be revisited, based on
the recorded peak demand.

Page20f 6




Hub Power Holding Company

Comments on IGCEP 2022-31

Number

Serial

Reference
" Clause

Observation

‘Comments and Qu&tﬁoné :

current year the load management due
to various reasons had reached over 7
GW.

Section 5.2,
Clause: 19
{Page 49):

Keeping in view the issuance of just
over 200 MW licenses . for net-
metering in FY 2021-22 (State of the
Industry Report 2022), targets of 480
appear 10 be aggressive. Additionally,
recent regulations to reduce the grid-
feed price may have an impact on the
annual targets as well.

Given current adoption rates
of Net Metering and latest -
regulations policy changes,
could further elaborations be
provided to as to how this
target of 480 MWp isto be
achieved? Moreover, clarity
on Net Metering targets
across the different scenarios
is also requested.

Section 5.10
(Page 58):

Solar PV (Block of < 130 MWp);
reference cost and parameters — as
provided by AEDB, subject to
approvat by NEPRA

Has the 350 MW KE solar
project been included in the
plan? When is the anticipated
capacity addition?

Section 5.2
Clause 33c.
(Page 47),
Table 6-1
{Page 67) and
Figure 6-1
(Page 68):

While we understand that the IGCEP is
VRE focused, with Hydro and RE
teading future capacity addition,
candidate hydro power projects have
only been considered 2029 onwards.
Considering the life of hydro power
projects as well as the capacity factors
offered, we believe that equitable
participation of candidate hydropower
projects through the planning horizon
of the IGCEP may offer early energy
security as well as grid stability.

Consideration for equitable
participation of hydro power
projects .for the 1GCEP
timeline requested.

Section 5,10
(Page 5T &
Table 6-1
(Page 67):

It is observed that candidate wind
projects worth 2.9 GW will be
absorbed in the NTDC system within a
span of one year in 2028. The {GCEP
does not directly mention the sizes or
the locations of the individual
candidate projects that will be coming
online within the year.

Piease provide clarity on how
these projects would be added

in the system and what would

be the sizes and locations of
these individual projects.

Page 3 of 6
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Huh Power Holding Company

Comments on [GCEP 2022-31

NS;:I;:I, Rgir:::e Observation Comments and Questions
How would the concentration
Table 6-1 of candidate §olar projegts
10 (Page 67) and | G2G projects and Category Il projects flr]on?: %{-.}25 up till 2027 affect
| Figure 6-1 have not been identified separately. the . Lategory m. projects
(Page 68): whugh_ are already in Ime_a:nd
awailing competitive
bidding?
[ | Tables-1 Optimized ~ Generation  Capacity | [12v¢ the 3 x 50 MW solar
* | (Page 67): Additions for KE projects been included in th?
o plan for KE?
Given " the significance  of
utilizing  municipal  solid
waste in large cities such as
Waste to Energy projects have not Karachi -and Lahore, a5 well |
12 Table 6-1 been considered as candidate projects | > the issuance of upfront
" | (Page 67); s oration PO | tariff by NEPRA, it is
' requested that the respective
technology be included in the
upcoming  iterations  of
IGCEP. ;
-t Based on the information |
provided, could it be clarified
whether any coal conversion
: projects have been envisfoned
Table 6-3 It has been observed that the nature of | throughout  the IGCEP
13. (Page 72): the future coal projects has not been | horizon. Moreover, the nature
’ identified. of “KE New Local Coal”;
Project is not clear, as to
whether it is a retrofit of an
existing project, or a new
project being considered.
Annexure B, In NEPRA's State of the Industry Pléase provide clarity on the
{4, | Table B-1, Report (SOTIR) for the year 2022, the | giscrepancy in the data.
(). and (ii). installed capacity for NTDC + KE as w7 c
(Page T13) 1 o June 2022 was 43,775 MW (page
45 of NEPRA’s State of the Industry

Page 4 of 6



Hub Power Holding Company

Comments on 1IGCEP 2022-31

[ Serial |
Number

Reference
Clause

Observation

Comments and Questions

Report 2022). However, in IGCEP the
installed capacity is 41,268 MW
{Page 113). This seems to be caused
by differences in reported figures for
individual plants. For example:

* SOTIR has Sapphire wind as
53 MW but IGCEP has it as
50MW,

s SOTIR has Metro wind 2 as
50 MW but IGCEP has it as
60 MW,

« SOTIR reports tota} Solar
capacity as 530 MW, but does
not include Gharo and Ourson
in KE Solar Projects (50 MW
each). However it does include
AJ Power and Harappa solar
(30 MW combined), leading to
a net difference of 70MW with
IGCEP's reported count for
solar (600MW).

15.

Annexure-B-6
(Page 127}

Certain hydro projects like Shigo Kas
have not been picked for inclusion in
candidate projects in any of the
scenarios although other projects with
similar project costs and tariffs have
made the list.

Are there other factors under
consideration for inclusion of
candidate projects?

16.

Executive
Summary
(Page 3) and
Chart 6-9
{Page 87);
Section 5.10 -
e. ii — {Page
57)and
Amnexure G-3
(Page 197)

We found slight discrepancies in the
report. For instance, the percentage of
hydropower share in 2031 is
mentioned as 41% in the Executive
Summary whereas Chart 6-9 indicates
39% total participation by generation.

Similarly, Annexure G-3 shows a total
of 1,577 MWp Solar Feeder projects to
be added from 2024-2026. This
inciuded with 500 MW in 2023 crosses

The wvariation in the main
body document and the-
annexure tables/charts may be
revisited for sanctity of the
data.

Page 50f 6
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Hub Power Holding Company Comments on {GCEP 2022-31

'_Seﬁﬁl' - Refef'_ence' : A R B o :'__',_ . ‘ N b
Number | Clause -. _ Observation | Comments and Questions
the target of 2000 MW as indicated in
section 5.10. :
Some variations in summation have
also been noted in various tables of the
IGCEP document.
l\l?“)dcmand Side | \EECA efficiency targets have been Please provide more dFtaals |
anagement . . . e on energy efficiency
17. X mentioned along with Rationalization : .
(Section 4.4.1 by NTDC programs and assumptions to
Page 37) oY ’ achieve DSM targets.

Page 6 of 6




(NGE) NEELUM GREEN ENERGY (PVL.) Ltd.

Date: 04 QOctober 2022
Ref: NGE/QOCT/04/10/2022

To:

Honorable Chairman NEPRA .
Mr. Tauseef H. Faroogi Q
NEPRA Headquarters QU C’¢>

Islamabad on
Subject: COMMENTS ON IGCEP 2022

Respected Chairman,

With regards to above mentioned subject, I would hereby like to state that as we all are aware,
hydro projects are universally known for high capital costs but are economically far more

beneficial over the project’s life.

With regards to myself, I am the CEO of Neelum Green Energy Pvt. Ltd, a company which was
awarded a 49MW hydropower project named Luat in Neelum Valley, AJK back in 2015

i

Since being awarded this project by the Private Power Cell (PPC) AJK a number of milestones
have been achieved from our end which include:

o
)
g

s Environmental NOC issued by EPA, AJK

o (rid interconnection study which has been approved by NTDC

» Figalisation of EPC contractor after carrying out ICB by the company

» Arrangements for financing of the project

» Land acquisition through local government via implementation of section 4.

IO WY I RTogg

~

Other highlights of Luat HPP for its priority inclusion are as under; _ \

Replacement of fossi! fuel based generating units with hydro plants would cut down our

reliance on volatile oil and gas markets.
Location of Luat HPP is particularly favorable due to short and less costly power

. o
evacuation infrastructure. o '.‘.'.'!

» Availability of full installed capacity in the early spring that could supplement the ?-’r ‘;
National Grid capacity at a most critical time. i © o

¢ Major contribution in summers towards energ zy when he system load in the major { O %
. a-\ = :

load centres spikes. F - ,LJ > . !Vx 1,\_ M % g

o> ' ,

_palel, Qur&l@’") By

D) © e t/ i

_ Gk )

I

1ST Floor, 2-D, 1 & T Centre, Khoyabamﬁorwardi Sector G-6/-1-1, Aabpara, Islamabad

Ph: 051-4861790, emuil: info@neelumgreenenergy.com
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(NGE) NEELUM GREEN ENERGY (PvL) L.

The above considerations relate to the obvious economic benefits of Luat HPP that cannot be
overlooked.

I would also like to highlight the fact that the cost of our project me‘r‘_@tio'hed in the ,c_lg-aft' of
IGCEP 2022 isn’t the cost we offered.

. Another important fact to be noted is that the list of projects included in early harvesting IGCEP, -
- some sites are remotely located requiring longer and expensive transmission’s infrastructure.

The list also inéludes\ some projects for which arranging funds within scheduled time would not
be easy.

It is therefore hoped that NTDC would review the IGCEP on factual grounds and include Luat
HPP in its priority plan.

Hoping for your continugd support and considerations.

Neelum Green Energy Pvt, Lid

] .
it e e e T al S L

15T Floor, 2-D, 1 & T Centre, Khayaban-e-Sorwardi Sector G-6/-1-1, Aabpara, Islamabad -

Ph; 051-4861790, email: info@neelumgreenenergy.com
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COctober 19, 2022
National Electric Power Regulatory Authority

islamabad, Pakistan

Subject: Response to the Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31

Dear Sirs,

We would like to express our appreciation to NTDC for preparing a comprehensive report an “Indicative
Generation Capacity Expansion Plan (IGCEP) 2022-31", and to NEPRA for providing the opportunity for the
stakehaolders to share their feedback on the report. It is an instrumental compilation based on a scientific
approach and methodology. The experts hehind the IGCEP 2022-31 report have done an extensive job of
applying rigorous modelling and optimization exercises based on data and assumptions from various trusted
sources while considering the existing and future generation power projects, policy frameworks, commercial
obligations, and natural rescurce alfocations,

We have noticed several major updates and improvements in the IGCEP 2022-31 compared to the previous
versions. These include the expansion in coverage to model to the K-Electric system, the additional scenarios
to see the impact of different technologies, and the modeiling of net metering targets, to name a few,

Nevertheless, as the IGCEP report states, “there is no reaom bigger than the room for improvement” {section
5.9., page 90) Wartsild welcomes the opportunity to comment on the latest IGCEP, and would like to
contribute cur expertise to design the best IGCEP with NTDC, NEPRA and other stakeholders in Pakistan.

Wartsild is a global leader in sustainabie techrologias and complete lifecycle solutions far the marine and
energy markets. The company operates in over 200 locations, in more than 70 countries,

Wirtsila is a licensee of PLEXOS® and has modelled power systems in nearly 200 countries, regions, and
systems. We have been working closely with customers and partners worldwide, supporting them with
advanced power system modelling capability and an in-depth analysis of the energy industry. We have
contributed to Power Development Plans in several couniries and have encouraged the planners to design
the most optimal future power systems with reductions in both total system costs and emissions.

We note that to develop an effective least-cost generation capacity expansion plan that will meet the
country's power needs, both the strategic considerations and consiraints faced by Pakistan's power sector
are carefully considered. There is a strong emphasis on reducing the dependence on imported fuel, even
while honouring the take-or-pay commitment on fuel intake for existing gas-power plants, till the year 2032.
The need to exploit hydropower's full potential and maximize domestic coal use has been adeguately
stressed, Wartsild understands the significance of these Eo_nsiderations in the planning process.
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To provide insightful comments on the [GCEP-22 report, we have carried out a PLEXOS® modelling for the
Pakistani power system for the years 2022-2031, based on main inputs data and assumptions from the 1GCEP-
22 report and other public sources.

Wirtsitd would like to present the following perspective for your consideration:
1. Validate the long-term expansion study with a short-term model while using a higher level of detait

ror the preparation of the 1GCEP, PLEXOS? software has been utilized, in particular, the long-term {LT)
expansion plan function of the tool {section 1.8., page 14). To optimize the power system, PLEXOS includes
consideration of hourly projected eleciric power demand up to the year 2030-31 and various other
characteristics such as hydrology of hydropower projects, fuel costs estimations, and alt technical and
financial data of existing and potential generation options, and optimization of all options {section 1.6., page
13)

While we fully support the use of PLEXOS as the leading optimization software in the industry and the
scientific approach that has been followed in the IGCEP 2022-31, we would like to suggest further testing the
feasibility of the results from PLEXQS long-term expansion model with another function of the software,
witich is the short-term {ST) modelling. In general, the 5T model is used for more detatled modelling and to
sne how the system will dispatch in a smailer step size with a given capacity.

This validation step Is even more sritical with 3 sysiem with 3 higher share of variable renewable sourcas.
The base case of the IGCEP shows a major contribution from renewables, with 20% of variable renewable
energy in the overall energy mix by the year 2031 {section 6.8, page 87). Since the long-term expansion mode!
t5 run with a 1-hour resolution (below is a dispatch graph from IGCEP 2022-31, page 85), a big part of the
vanability of renewables cutput and the change in demand on 2 minute level will be grouped and
smocthened out. Therefore, & short-term model with a 1%-minute resclution or even a 5-minute one will
provide a mere accurate snapshet of the system in a given period and better showcase the feasibility of the
suggested results from the PLEXOS? LT plan. '
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The IEEE Electrification’s Magazine has recently published an article {December 2021 issue) on the Emerging
Best Practices for Modelling Battery Storage in Integroted Resource Planst. The article compares the
emerging modelling trends for 6 leading utilities in the US. Several utilities are peinting out the need for
higher modelling resolution in order to properly determine the grid’s real-life flexibility requirement.

“PGE wsed the Resource Optimization Model (RON] as an external model for one-off analyses ta inform other IRP models
in the 2016 iRP, the 2019 plan fully integrated the RGM into the process, using it to calculate a flexibility volue—a more
detailed version of the operationai volue used in the 2016 IRP—for ol resource options. The ROM calculated the flexibility
vafue by modeling the system o week at a time with three levels of temporal resolution: hourly unit commitment on g
day-aheod basis, followed by 15-min unit commitment on an hour-aheod basis, and concluding with 15-min real-time
dispatch. By stepping through different levels of granularity, with unit commitments made in each pericd preserved in
subsequent periods, PGE was able to drilf down into its reai-time anciflary service needs with high resolution and sefect
the optimal resources to meet them.”

2. Include more dynamic properties of power plants in the model

Variability and intermittency of renewalile peneration are ene of the biggest challenges for the future power
systaim. To capture the system inflexibility and the true thermal generation costs, the level of detaii of wind
and solar PV varability modelling should be high. The modelling should contain a full-year chronological
profile with high granularity to capture the variable nature of wind and solar PV. This ensures that the model:

Ly e feaeniviaiees grafdociment /9632350
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sees days and weeks with high and fow variable renewable energy (VRE) generation levels and their intra-

daily variation.

To accommadate solar PV and wind generation variability, conventional power plants need a certain level of
flexibility in operation. For the foreseeable future, existing thermal power plants will operate alongside
renewable energy plants and will play an essential role in providing supply-side flexibility. As a resuit, ftis

essential to equip PLEXOS models with a complele range of technology options with weli
characteristics.

The following parameters are ¢rucial to demonstrate the flexibility of power plants:

- Ramp rate {both upward and downward} and ramp charge
- Part-load efficiency

- Minimum stable load

- Minimum uptime and downtime

- Start-up time and start-up costs

As an example, here is an extract from IRENA's report® on flexibility in power plants.

Tahle | Compausen ot fizanbty parametars befare 3nd aftar dexibnsation initiatves
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*IREMA (2019), Hlexibility in Conventional Power Plams, International Renewabie Encigy Agency, Abu Dhabi.
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3. Consider additional new-huilt technology candidate options, such as flexible multifue! engines,
energy storage, or flexible demand

Continuing on the referenced need for dynamic parameters of power plants, our next recommendation is to
consider other new-huilt candidate options with the possibility of providing flexibility to balance the grid.
Coal-fired power plants, CCGTs, and nuclear power plants have been designed to provide baseload
generation but were not destgned to be ramped up or down at short notice.

The lack of flexibility in the system can also result in the curtailment of variable renewable generaticn and in
inzfficient operation of the conventional baseload power plants. This point has also been raised within the
IGCEP report as a challenge that needs to be overcome to enhance the report content and modelling quality
{section 7.2, pages 93-94).

Fiexible technologies, such as flexible engines running on several types of fuels and battery energy storage
systems, could help Pakistan take advantage of the low-cost renewable energy sources without being
canstrained by its intermittent nature. Flexible solutions are the enabilers cf renewable energy by managing
varizbility and ensuring reliability. Pakistan can leapfrog into a future where total demand will be met by a
cembination of renewable energy and flexible backup generation.

Wartsild Enargy offers a portfolio of ultra-flexible internal combustion engine power plants and utility-scale
battery energy storage systems. As of 2021, Wartsita has 74 GW of installed power plant capscity in 180
countries worldwide. We have delivered more than 100 Battery Energy Stcrage systems with over 2 GW/
1.3GWh capacity. Qur short-duration battery energy storages can balance the short-term intermittency the
renewailes bring to the power systems, and flexible engine power piants can provide firm and dispatchahle
capacity for prolonged, longer-duration balancing of the renewables. For medeiling purposes, we are more
than willing to share technical details of these flexible technologies as inputs for the PLEXOS® model.

4. Clarify hydro modelling methodology. Limit energy shifting and hourly flexibility of hydro assets
based on real-life constraints. Validate hourly plant-leve! dispatch with actual plant output data,

Hydro power renresents the largest source of electricity in Pakistan’s generation mix and the second largest
source based on installed capacity {~¥9.9GW in 2021}. The IGCEP-22 report outlines an ambiticus plan to
double the hydei fleet of Pakistan over the next 10 years. The short-term objective is deploying 5 GW of new
capacity unti} 2026, while the total hydro power capacity is expected to cross the 22 GW mark by 2031,

Based on historic hvdro generation data, hydro plants operate with an average 45% annua! capacity factor in
Pakistan. Two third of the total annual generation falls for only 5 months {from May until September), thus
hydro generation registers a relatively low-capacity factor for the remaining time of the year.

The State of Industry 2021 report points out thatin August 2020 the utilization of hydropower plants reached
around 74% of the overall dependable capacity of hydro power plants, while it touched the lowest around
15% utilization in January 2021. Does thic mean that hydro plants can operate with full output in 15% of the



Confidential

‘a__,.— _ Doc. Hame Response lo IGCEP 2022-31
. @” n Doc. ID DEAADOG18123 Revision
WARTS"__ [:\ Doc. Type Corregpondence Pages 5 (B}
Author - . Akram, Arif - Energy Business Status
Reviewed by -
Approved by -

time in January and can be completely shut down for the remaining 85%? Most likely not, so the modelling
challenge is given.

The tow monthly capacity factor may enable PLEXOS® to dispatch hydro as the main source of flexibility in
the grid. It is essential to clarify to what extent hydro can serve this purpose, The proper definition of the
real-life capabilities of hydro plants is crucial.

In other international integrated resource plans (for example in Namibia, Cameroon on Brazil}, Wartsild has
witnessed instances where despite the reiative large “virtual flexibility” of hydro assets, the actual hour-by-
hour load change ¢apability of the hydro fleet was strongly limited by water flow constraints, irrigation-
consiriants, lack of advanced control system of hydro plants or to avoid high wear {increased maintenance)
on the turbine blades when operating as grid-balancer.

Most of Pakistan’s hydro reservoirs and dams primarily fulfit an irrigation purpose, therefore the real-life
flexibility of these assets is Jimited. The IGCEP-22 study does not provide sufficient information on how these
real-life considerations were considered as it only meniions seasonal and monthly characteristics (Section
3.6.3.).

Warteila suggests applying not only seasonal and monthiy generation limits {Max Energy Month) for the
hydro fleet, but also introducing weelkly, daily and hourly minimum and maximum hydro output consiiaints,
that are based on actual, measured hydro genegration data. This will prevent the model from being overly
wptimiztic about the system’s long-duration ¢r seasonal energy-shifting capabilities, and ultimately improve
the accuracy of the IGCEP-22 forecasts,

rurthermore, the risks related to defayed construction tirmes {globally and in Pakistan, hydro projects are
invariably delayed), the unreliability of seasonal flows and droughts, and the competing demand for irrigation
and hinking water needs should be considered as weill.

5. Add the sufficient and right ameunt of “renewable balancing reserve” in the LT model to cope with
the renewables forecast error

In modern power system modelling, in addition to the common contingency reserve and secondary reserve,
it is getting popular to add renewable baiancing reserve to allocate encugh operation reserve to balance
possiliie forecast error with the variable renewables. We are delighted to see in this version of IGCEP 2022-
31, on top of existing reserve reguirements, additional reserves have been added to cater for variable
renewables intermittency (section 3.6.5, pages 30-31).

while the inclusion of reserves for renewable balancing is the right step to further improve the modelling
quality, we would like to comment on the reserves needed and the distinct reguirements for renewable
reserves. From our madelling experience, renewable reserves narmally fall within the range of 10-15% of
solar PV and wind actual generation, which is much higher than the current numbers used in the IGCEP report
modet. .
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For example, Emirates Water and Electricity Corparation (EWEC) has presented its outiook at the Dubai Expo
Energy Storage Forum® on how solar PV deployment will increase the grid’s secondary reserve requirement,
EWEC projects an estimated 11% additional secondary reserve requirement for every unit of solar PV
deployment. Thus, every GW of solar PV installation will reguire an additional 110 MW balancing resarve
during the operation hours of the solar PV plant,

Afternoon secornid a ureserveasa n

Operating reserve requirements as a function of sclar PV deployment (EWEQ)

More importantly, not ait technologies can provide renewabie balancing reserves. Rapid changes in solar PV
and wind output will require this type of reserve to be activated in 10-30 minutes. In turn, this means that
slower power plants must be spinning to provide this reserve, which leads to extra cost because of running
an part load). Simultaneously, faster power plants ¢can provide reserves for this from non-spinning sources,
which ieads to more optimum operation of the system.

*YWEC's presemation at Dubai Ex:po Barttery Starage Forum {starting at 1;04:00)
hitus oy gl comifsitoh Pvaa Ao Gl e d 3745
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Summary
tn conclusion, there are five main points we would like to comment on regarding the current IGCEP 2022-31:

Validate the long-term expansion study with a short-term maodel white using a higher leve! of detail

include more dynamic properties of power plants in the model

Consider additional new-built technology candidate opticons, such as flexible multifuel engines,

energy storage, or flexible demand - o

4. Clarify hydro modelling methodology. Limit energy shifting and hourly flexibility of hydro assets
based on real-life constraints. Validate hourly plant-level dispatch with actual plant output data.

5. Add the sufficient and right amount of “renewable halancing reserve” in the LT model to cope with

the renewahles forecast error

ot

We would be open to having a more in-depth discussion with the NTDC and other stakehé'lders_ to exchange
understanding and further contribute,

wWe thank the National Electric Power Regulatory Authority for this opportuhity toprovide feedback. .

Sincerely,

rehammad Aril Akram

Business Development Manager
Wirtsild Energy

At ckrsacBveartcilaccom
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fo wfogn @ ( 16" of October, 2022

Lo Lo .
To: Registrar NEPRA - DG S q} JA / /7/5(/2’ & Gl 1 mon
NEPRA Tower, Attaturk Avenue (East), P o " Oms. CCTBeay ol {‘-@-/&) o=
Sector G-5/1, Islamabad. - AN, T N Y C’O-e/’f) '
- $A (12O
Crms CTeck) :
Subject: Comments on the Indlcatwc Genceration Capac:tv Expansion Plan (IGCEP) 2022-
2031.
Dear Sir,

. The following comments are being submitted by the Alternative Law Collective {ALC) on
behalf of the Alliance for Climate Justice and Clean Inergy (ACJICIY) with reference to the
Notice for submitting Comments in the matter of Indicative Generation Capacity Expansion

Plan, 2022-2031 (‘1GCEP’) invited by your respected Office through advertisement on your
website, ‘

&

ACICE is a coalition of vartous civil society organizations comprising lawyers, journalists,
acadernics, and policy professionals, specializing in environmental issues with a focus on the
energy sector — particularly the transition away from fossil fueis and towards rencwable
sources. Toe undersigned counscls of ALC and the endorsing organizations of the coalition are
submitting these comments as concerned citizens and groups who arc likely to be alfected if
the IGCEP is approved through the present process and in its current form by the authority:
We offer these comments both as groups committed to a just energy transition, but also as
citizens who stand for a socially inclusive, environmentally green cnergy policy, and as
responsible members of the academic, policy, journalist, and legal [raternitics, who hope o se¢
Pakistan’s energy sector grow and prosper in line with the principles of sustainable

development that are the cornerstone of the regufatory process,
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The present IGCEP 2022-2031 reveals considerable improvements over its predeccssor

(IGCEP 2021-2030), particularly in the altempis to meet ARE 2019 targets with VRE
additions, in the incorporation of RIL bascd distributed generation, and in the modéling of
alternative low demand and/or high demand scenarios. These improvements are very welcome
and indicatc a praiscworthy atteniion to policy goals and the feedback of civil society

stakcholders. We applaud this attempt to correct some of the errors of the past. However, we
arc of the vicw that there arc nevertheless serious deficiencies in the present IGCEP 2022-2031
that warrant revision of the document. In its current form, the IGCEP report continues to suffer
from various technical shortcomings and crrors that reveat infirmitics in the planning process
as a whole. Like its predccessor IGCEP 2021-2030, The methodology followed by the IGCEP
2022-2031 frustrates the very purposc of a reasoned exercise in least cost modeling, and the
present process is antithetical to the values of transparency, accountability, and cfficacy that
arc the cornerstone of effective evidence-based practices in cnergy planning. Conscguently,
the IGCLEP is subject to a number of internal contradictions and the proposed encrgy mix and
road map for capacity additions is often inconsisient with the principles of sustainabic
development. We detail some of these limitations below and offer our comments in the-spirit
of “constructive criticism” with the hope of generating an informed dialogue on the planning

process as a whole.

A. THE PROPYOSED IGCE?P FAILS TO UNDERTAKE AN UNCONSTRAINED,
EVIDENCE-BASED, AND INDEPENDENT ASSESSMENT OF LEAST COST '
OPTIONS RESULTING IN A SUBCGPTIMAL OUTCOME.,

As pointed out by multiple stakcholders in last year’s [GCEP hearing, NTDC’s failure io conduct

an unconstrained analysis of the cnergy options violated the basic purposc of a ieast cost modeiing

exercisc. This fundamental tlaw stands uncorrecied in the present IGCEP 2031, In fact, this basic
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error has not only been repeated but also exacerbated by several faciors as outlined below. There
are various facets to this planning failure, cach of which require correction if the document is to
achieve its true goal of developing an evidence based and analytically sound roadmap [or a

sustainable and cheap cnergy mix.

* Definition of Committed Projects: The manrer in which the category of “committed
projects" has been defined means the planning process is rigged from the start, rendering
the entire exercise of least-cost modeling futile. This error can be traced to IGCEP 2030,
which introduced an arbitrary, unreasonable, and highly objectionable change in the then
existing criteria for classifying a project as “committed.” Prior to last year's IGCIP, a

+ project used to be classified as “committed” only if it fullilled onc of the following

prerequisiles:
* “It 1s already under construction;
. as achieved financial close; o
. [1as strategic irhportance i.e. China-Pakistan {iconomic Corridor (CPEC)
project;
. oris a G2G project.”

In the IGCEP 2030, however, this criteria was changed and a projects was considercd

“committed” if they fulfiiled the following criteria:

] Has obtained LOS as of December 2020 for private sector projects. For
Federal Government Public Sector projects, the PC-I has been approved and
funding secured (As ofMarlch 2021}). However, M!’b Jamshoro Unit-2 & M/s
Chashnia-S nuclear power project shalt be modeled as candidate projects to

be evaluated under least cost principle.
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. G2G project: Power Generation projects which arc listed under Federal
Government’s international (bilateral or multilaleral) commitments, if
project / financing agrecments signed.

] Where timelines of completion of a project under G2G are not firmed up
yet. The tool shalt determine the timeline by which such a project must
come online based on its tariff optimization with respect to other available
oplions. _ '

. RI plants (Wind., Solar, Bagassc) calisted in Category 1 & II of CCoE’s
dccision dated 4th April 2019,

. Ri: on-grid powcer projects in balance target block share as stipulated in the
ARI: Policy 2019 ie. 20% by year 2025 and 30% by year 2030 (including
net-metering), candidate block will be considered on respective
wind/solar/hybrid technologics from the year 2023-24 onwards on least cost

principle.

No rationale for this change in criteria was provided — particularly for the éasing of the criteria
from “undcr-construction or financial closure” to rriércl'y obtaining an “LOS for private
projects and “the approval of a PC-17 {or public sector projects. The problem isn’t that some
projects have their CAPEX cosls omitted from the Icast-cost modeling analysis — this may
make sense under some exceptional circumstances. Industry best practices the world over aim
to limit accommodaiion of such ‘committed’ projects very strictly to thosc cascs where
significant investmen(s in preject development and construction have already been underiaken,
and financial and contractual obligations have been [irmed up such that shelving the project at
such a stage would result in more losses to the market and the public overall, In general, this
only applics to situalions where the power purchasc agrcements have alrcady been signed for
projects that have proved their least cost credentials previously. The underlying rationale for
such pre-sclection is 1o avold expensive and incquitable outcomes where project devclopers
who have alrcady incurred significant cxpenses and placed reliance on contractual agreements

end up getting penalivzed because of ex-post facto changes in market optimality outlooks. The
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present criteria on the other hand is entirely arbitrary and pre-selects projects so early in the
project development cycle as to effectively guarantee a seat for mere abstract proposals with
no real developments on the ground allowing them to bypass the least cost oplimization

process.

Last year, more than 8§0% of the capacity additions were pre;seiected on grounds other than
their least cost credentials owing to this arbitrary criterion. This year’s plan has fared no better
with committed projects taking up well over half the sharc of the energy mix on average.
Through this backdoor mechanism, the IGCEP has édded a substaniial number of fossil-fuel
based and large hydro projects that have been exempted from a least cost testing against RE
technologies to determine their competitiveness. This includes 4,203 MW in coal and gas based
eﬁergy, and a whopping 7,111 MW of (mostly large) Hydropower projects. The share of
commitied solar and wind is negligible by comparison. Given that wind and solar are vastly
more competitive even on purely economic grounds alone, this methodology sets up an uneven
playing field. Relative to Coal, Gas, and Hydro, cheaper and cleaner RE projects have therefore
been placed on an unequal footing without a fair competition. It is ir.npon'ant to point oul that
this outcome has nothing to do with ‘technical considerations® related to grid limitations or
issues of intermittency and the base load reliability needs of the sysiem — it is purely the result
of an unjustified and unreasonable intrusion of political bias in the planning process. The same
has been forcefully noted in 2 World Bank report on RE integration in Pakistan which observes
that “some commitied piants are only drawn because of their status but not because they make
economic sense or are needed for supply.” The resulting mix is therefore patently sub-optimal
in terms of both econornic costs and environmental sustainability. This outcome results not
only in substantial economic losses to the public but also frustrates NEPRA’s statutory goal of
developing competitive markets. This criterion therefore amounts to a circumvention of the
market and regulatory process through a pre-sclection of preferred projects which is a_‘._imply a
poorly concealed [orm of market nepotism. This wilt considerably hurt investor and consumer

confidence in the possibility for a free market for electricity — particularly [or the renewables

R
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industry — which is a present priority of NEPRA especially with the CTBCM reforms and the

shift {o competilive bidding lor renewables enacted this year.

e The Role of the Independent System Planner: The issue runs deeper than a mere
question of classificatory criteria and pertains 1o a fundamental misconception of the true
role of the systcm planner and the regulator in the planning process. The purpose of the
modeling excrcise is for the system planner to generate an accurate and technically sound
lcast-cost plan based on an uncenstrained analysis of all the possibilities and options,
carried out on a complete and independently vertfied data sct, through a process that is free
from political influence or partisan interests. A successful execution of this task depends

on at least four {actors:

(1) compicte access to any data that is relevant 10 assessing the true costs of any technology,
projcct, I.cchnicall [actors, and integralcd systcm wide costing of the overall capadit’y
additions roadmap; _

(i1) transparent analytic procédures based on reasonable assumption sets, parameters, and
metrics that arc developed independently of political interference and are publicly testable;
{ii1) scnsitivity analysis to stress test for contingencies and multiple planning scenarios to
determine the cost of any anticipated or proposed deviations from the base case least-cost
plan;

(iv) analysis of complementary methods for achieving energy sccurity goals that would

result in the most impactfut overall intcgrated plan.

The assumptions of the present IGCEP 2031 as laid out in Section 5.2 and the list of
scenarios modeled as laid out in ‘I'able E3 fail to mceet these standards for the following

TCasons: ..
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> Under the Grid Code, NTDC 15 bound to collect relevant data regarding operational and
future power plants from various entities in the sector. Neither the input data nor the
methodology for collecting and analyzing it have been disclosed in the IGCEP. It is -
unclear which data NTDC obtained, whether it is complete or not, what the rationate for
omitting some types of data might be, and what methods were cmpldyed for testing the
veracity of the data. Since this data constitutes the basic inputs and information on which
a last cost-modeling exercise is conducted, verifying its compleieness, veracity, and
rctiability 1s a necessary slep —indeed the most important onc. The IGCEP appears not to
have fulfilled this requirement. The only guidance we get on this issue is in Section 3.4 of
the study which states that the Financial Parameters have been obtained from “concerned
project executing entities” and ‘the latest tarifl determination availablc on the NEPRA
website.”! These financial parameters are unreliable and biased, being fully dependent on
the seif-reporting of power plant costs by the project executing entities. This financial
self-reporting (misreporting} has historically been accepted by NEPRA without
obijections and sans any independent verification and/or asscssments by experts in energy
finance and project costing. Such self-reported data has previcusly been relied upon for
important policy decisions with disastrous effects as detailed in the 2020 ‘Report on the
Power Sector’ (‘RPS”), the Commitice for Power Sector Audit, Circular Debt Resolution
and Future Roadmap. A single example should suffice to demonstrate the gravity of such
misteading financial practices: in the case ol just one coal fired power plant i.e, Huaneng
Shandong Ruyi (Pakistan} Energy (Private) Limited located at Q‘c}_dirabad, District
Sahiwal, the commitiee calculated excess payments of Rs. 291.04 billion over the tariff
control period of 30 years. The entire culture and system of costing practices that stand at
the heart of the IGCEP are therefore hit by structural defects and bias. Its integrity is
compromised in equal parts by the self-interested nature of the reporting, incffective or

incomplete disclosures, misleading data, and questionable financial practices of the

1p. 25 of IGCEP.
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project executing entities, These crroncous costs claimed by the project executing entitics
and approved by NEPRA have been worked into the tariff structure in the previous years
and arc responsible for lcading us down the road of circular debt, eacrgy insecuri'ty,
forcign debt, and financial ruin of the encrgy sector, The source data is therefore

unrciiable and potentially dangerous for the IGCLEP’s planning purposcs.

The reliance on a singular externally dictated assumption sct by NTDC is prima facic
inconsistent with the National Electricity Policy 2021 (NEP). Section 5.1.1 of the NEP
states that: “Expansion in generation capacity shall be only on competitive and lcast cost basis
{except for strategic projects, for which: (3) the qualification and methodology shall be
provided in the National Eleczricity Plan, (b) the Government, in consultation with the
Provincial Governments; shall approve such projects on case-to-casc basis and (c) the relevant
sponsoring Government / Provincial G.Dvcrnmcnt shall provide the funding to bridge the
incremental cost {(beyond least cost} of zny such project).” 'thSc guidelines make it clear
that while actual gencration cx-pansion may proceed on lines that include sirategic 620
projects that are not competitive or do not meet the least cost criteria, the incremental
costs over and above the icast cost alternative would have to be provided by the
sponsoring Government / Provincial Gevernment. This step presumcs and'rcquircs -

indeed obligates — NTDC to first submit all such strategic projects to an unconsirained

Icast cost anatysis irrespective of their guaraniced inclusion in the final expansion plan.

Whatever the imperatives driving the actual inciusion of strategic projects, this
unconstrained modeling is nevertheless a crucial prerequisite for realizing the “true
financial cost” of the strategic or “commitied” additions so that sponsoring Government /
Provincial Governments may be aware of the [inancial implications of project choices. It
is also necessary to outline what the least cost alternative to cach individual committed
project would have been, 1o help guide policy makers on other aspects of their encrgy

choices - such as environmentat or potitical fallouts. It gocs without saying that under S.
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14A of the NEPRA Act 1997, the Regulator is required to “perform its functions in
accordance with the NEP” and by extension, NTDC is similarly bound in its rolc as the
licensed generation and system expansion planner under the Grid Code issued by
NEPRA. In the preseat IGCEP, however, NTDC has completely absolved itself of this
legal duty. The régulator NEPRA, must therefore step in to cnsui‘k: COUISC COITCCHOnN on

this front before any approval is conferred to the IGCEP.

The problem of classification notwithstanding, committed and even existing on-line
projects should not in principle be excluded or exempted in any way from being made o
compete against all candidate options — this analysis should be conducted at least in the
shape of scenario analysis apart from the base case. For the least cost modeling cxercise to
be at all purposeful, all projects and technology blocks should be subject (0 a principle of
continued competition. Any meaningful assessment of fuel source and technology share in
the generation mix should and must consider the optimality of technology option
irrespective of the stage in the life cycle of a project. It should be noted that N'TDC is tasked
with identifying the optimal balance of least cost and environmental suitability of the fuel
mix in the decade ahead. This duty requires application of mind and meaningful evaluation
of the actval set of options not only for capacity addition but also {or replacement of
existing and retiring projects or shelving of commilted projects. In principle, therefore, the
{GCEP should have specified and worked on multiple scenarios and sensitivity analyses

for determining the frue least-cost and sustainable pathways for fi uture additions.

In light of the above, NTDC’s methodelogy with the IGCEP invites especial scrutiny for
its inconsistency with the intent, letter, and spirit of the ARIE policy. By protecting
committed and existing fosstl fucl and hydro projects from a [air competition against RE
technologies, the IGCEP contravenes the long term vision and values of the ARE policy.

As stated by the ARE “In addition to generation capacity expansion, AREPS shall also be

solicited for displacement of expensive electricity generated using fossil fuels (thermal
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plants). ‘This is a major dircctional change from the past...” The 30% policy minimum is
in [act simply a mandatory minimum — not the ideal that the IGCEP Should aspire 10. This
should apply morc ecmphatically to carbon-based projects that are not even on-line yet, and
some of which may have not even achicved full financial closure, and are subject 1o delays,
canceliations, and other [uturc risks. The NTDC:‘is therefore obliéated to model and
proposc alternative scenario options that include not simply evaluation of renewable
candidates as opposced to other candidates, but also the evaluation of renewable candidates
vis a vis existing and committed carbon-based projects. It bears mentioning that a recent
World Bank report finds several cases where it proves more cconomical to shelve
committed and cven existing projects with guaranteed fucl offtake agreements, and accept
penalty payments instcad of curtailing further amounts of RE generation. Even otherwisc,
alternative scenarios such as rcnegotiation of ongrous non—rcncwablc project contracts
should be inchuded in the modeling exercise to generate meaningful options for least-cost

pathways.

THE PROPOSED IGCEP HAS PLANNED CAPACITY ADBITIONS AROUND
ECONOMICALLY AND TECHNICALLY RISKY HYDROPOWER PROJECTS

Hydropower projects — particularly large hydro —arc notorious for cost-overruns, delays,

vulnerability to climate change and shifting weather patterns, as well as significant renovation

and maintenance costs and long-term decrcases in capacity. This is quite apart from their social

and environmental risks, and political costs which are especially high in the Pakistani contexis.

There arc scveral facets to the risks associated with large hydropower projects as outline below:

Cost Overruns and Delays: The IGCEP includes absolutcly no analysig of the cost

. overruns and time delays associated with hydropower projects. A recent study by IEEFA
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estimates that only 15% of the planned capacity from last year’s IGCEP is likely 10 come
online on time with the rest delayed well beyond the end of the decade.? This estimate is
based on the pattém of existing delays, the percentage of actual pf-lysical progress made on
the civil works and construction of powcrhouses, and the present stawus of financing
arrangements. The report reveals that of the nearly 14 GW of hydropower capacity
scheduled to come online by 2030, only 51% had achieved financial closure and only 39%
had begun physical construction as of September 2022, Experts estimate cost overruns 1o
touch approximately USD 49-61 biliion. Delays arc also likely to increase power outages

and load shedding prompting a switch back to fossil-fuel power to bridge the shortage.

It is worth taking a closer look at the present patterns of cost overruns and delays for some
of the larger hydropower projecis inctuded in this' year’s IGCEP plan under the
“committed” category. The World Bank-funded Dasu hydropower project has previously
been hit by delays of three to four vears. This massive 4320 MW project, scheduled for
construction over two phases of 2160 MW cach, was supposed to come online with the
first phase by 2023-2024. The impact of the COVID-19 pandemic, insufficient land
acquisition, and security cencerns, howevcr, have led to several delays in project progress.
Unplanned éosts have also been massive. After terrorist attacks last vear, compensation
packages of upto USD 20.3 million have had to be issued and the projcct contractor China
Gezhouba Group Company has also sought additional compensation to the tunc of USD
37 million. Together these factors have led to cost overruns of almost Rs. 100 biliion (USD
450 million). The project was initially approved in 2014 wiih a total cost of USD 3.9
bilion, but now faces an overrun of almost 12%. The fate of the 128 MW Keyal Khwar
gencration facility has been no different. Work on the project has been pending since 2004
and is now projected to be completed in 2027 by the IGCEP. At the time of 18 initial
approval in 2004, the proposed facility had a PC-1 cost of Rs.7.1 biili(;n. This figure has

required a revision upto Rs. 26.1 biilion in 2016 ~ nearly 4 times the initial cost: Delays
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have also come with commercial difficultics, with the project's 2017 civil works contract
lerminated on accounts of non-perlormance of the contractor. Due to these delays, the cost
of the project has exploded with the new PC-I cost amounting to Rs. 49.7.3 Similarly, both
the 700 MW Azad Paltan project and the 1124 MW Kohala project have met with similar
difficultics in the past, with the latter hit by significant delays alter Chinese f{inancicrs
puiled out in 2018.

The challenges with cost overruns and delays arc recognized as a significant variable that
nceds to be factored into planning decisions the world over. These factors cxplain the
growing trend 1o replace large hydropower projects with smaller, more locally managed,
run of the tiver projects. According to an Oxford study on the subjeet, the average overruns
on the cost of a large dam is 96% with an average time overrun of 44%. The authors of the
study who surveyed some 245 projects across 65 countrics, concluded that “even before
accounting for negative impacts on human society and environment, the actual construction
costs of large dams are too high to yield a positive return.” The study also highlights the
role of two imporiant factors undertying the unrcalistic assessments of cost. and time
overruns: “optimism bias” i.e over optimistic claims on the completion of a project based
on unrealistic timelines; and “stratcgic misreprescntation” i.é., the deliberate or negligent

underestimation of costs by project promoters to push or expedite the approval process.. -

In the Pakistani context, these {indings are especially relevant. The case of the gargantuan
4.5 GW Diamer Bhasha project — added as a committed project last year but shelved by
this year’s IGCEP on account of a COD beyond the 2031 horizon — is a cautionary
prcccdcnt. in this respect. Construction on this 4,800-mcegawatt plant began in Junc 2020,
with an estimatcd completion cost of USD 14 billion and scheduled completion in 2027.
Howcever, when adjusted for delays and overruns, the direct costs and costs of ﬁnancing

have been estimated o bring the overali cost of Diamer Bhasha to more than USD 60

3 |EEFA study “To Build or not to Build: Keeping Pakistan’s Hydropower Reliance in check.



ALTERNATIVE LAW COLLECTIVE
Mailing Address: House No. 134, Street No. 11, Cavalry Ground, .Lahore. =

Mail: syed.ghazenfur@amail. com
Contact Number: +92-308-6124105

billion with an actual operation date later than 2035. The tériff set by the Water & Power
Development Authority of PKR 4.11 (USD 0.024) per kilowati-hour — which figurc was
also relied upon input uncritically by the IGCEP — is therefore highly misleading. Expetts
estimate that the tariff wbuld have to be Kept closer to PKR 20 simply 10 break even in 30

vears.

The large hydropower projects added by the [GCEP are also funded mostly through MDB
and foreign loans adding large amounts of external debt. Extensions to Tarbela {or instance
arc being financed mainty by the World Bank Group, and Gazi _Barotha includes funding
support from both the WB and ADB with a 25-year loan of USD.300 million [rom the
former and a 20 year loan of $350 million from the latter. These projects are 1hcrclforc
adding massive amounts of extemal debt to a hation that is already stressed by debt
servicing expenditures. Aside from piling on the debt, loans for large projects are often
subject to considerable restructuring costs which risks are elevated given Pakistan’s
perilous macrocconomic situation and depleted foreign exchange reserves. Recently, in the
case of Tarbela extension #5, for instance, WAPDA has struggled to pay contraciors
according to the deadlines stipulated in the contract. Changes in the share of co-financing
have therefore been requested by WAPDA to avoid any delays in payment to tﬁe
contractors. This has meant higher debt and less favorabie loan termé in the long I'l-lﬂ‘ Any

savings on capacity payments to expensive RLNG and FO projects are therefore likely to

be consumed by the debt serving load of hydro projects in the 2023-2031 period. In-

addition, WAPDA’s own financial health is presenily at its nadir. Almost 70% of the
planned hydropower capacity requires partial or complete funding by either WAPDA or
provincial governments at a time when WAPDA has been downgraded by nearly all
credible global credit rating agencies such as Moody’s and Standard & Poors. This will

further contribute to delays, uncertainty in investments, and unfavorable loan terms.
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Technical implications of delays: There are also technical and financial implications
related to replacement sirategics in the event of these delays. A recent study by LUMS El
demonstrates that in even a moderately delayed Hydro scenario, given the variability of
wind and solar, the system is likely to cxperience shortages in summers in FY27 and
beyond. Aside {rom reducing the rcliability of the system, this delay also means an
increased dispatch for Gas and Local Coal to fill in for the expected output of the Hydro
power plants. The payments can be expected Lo surge in FY24 to more than PKR 70 billion
on the back of these delays since energy must now be supplicd by a larger volume of
thermal power plants. The analysis shows that over the modeled period, there could be
curnulative encrgy payments of scveral hundred billion PKR resuitiﬁg from use of more
expensive and/or imported fuels to replace cnergy from low-cost delayed Hydro. Given
this evidence, the cosling data, tariff indexation, and information for hydropower projects
provided in the Annexures of the IGCEP arc misleading and incomplete. A more cofnplete

anaiysis of the true costs of hydropower is in order.

Hydrological risks: The IGCEP has also failed 1o adcquatclfr factor in climatological and
hydrological risks to the hydropower pipeline. Hydropower projects have historically been
vulnerabie to extreme weather pai(c rns and scasonal shifts. This vulﬁcrability has increased
exponentially with climate change patierns, the cffects of which have been seen across the
globe in the shape of droughts, shrinking rivers, extremes of high and low precipitation,
and unpredictable reservoir levels. In Pakistan, this year’s carly onset summer and
unprecedented heat waves saw alarming drops in the reservoir levels followed by Ithc
catastrophic floods later on. This is not a ‘one off event. According to recent studics,
climate change is cxpecied to drastically affect the availability and predictability of water
as a resource for power generation with at {east a third of glacial volumes expected. to be

lost in the coming decades. Thus we can expect a reduced and more unstable supply with
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diminished or unpredictable flow profiles in the coming years. The IGCEP provides no

meaningful assessment of this hydrological risk

Aside from the climate risks posed by large dams to the Indus Basin as a whole, there are
technical considerations related to decreased summer output that the IGCEP has failed to
account for. The situation is most concerning in the early summer months of May and June
when the demand starts to peak but the output from I[lydropower plants (which is more
than a third of total installed capacity) is subdued. This raiscs the risk cf load shedding in
this period. The IGCEP carries out no sensitivity analysis for the system wide implications
of this scenario, merely implying that the system achieves LOLP of not more than 1% per
annum. In Section 3.6.3 for instance, the [GCEP staics that the “average seasonal values of
monthly energy and capacity, as conveyed by the concerned project executing agencies,
have been used to capture the seasonality in thc output of hydroclectric projects.” Quite
apart from the absence of any independent verifications on this data as outlined previously,
this analysis appears to be based on average monihly values [rom past years. A more useful
method would have been to analyze LOLP and model generation on the hourly water flow
profiles as experienced in recent years and as projected over the. 10 year period after
accounting for shifts in hydrological patterns owing to the increascd climate risks. The key
task was therefore to analyze the evidernce regarding changing hydrological patterns to test
whether the loss of load probability increases in May and June with lower contributions
from Hydro. Similarly, there has been no costing or planning of alternative arrangements
for making up peak demands in a low hydro scenario. In the absence of these, the system
is likely to experience shortages in summers in FY27 and beyond. This can potentially

reduce reliability of the system and need to be considered for generation planning

. THE DECISION TO EXTEND KAPCO (BLOCKS I & 1I) VIO LATES THE LEAST

COST PRINCIPLE AND IS OUTSIDE THE REMIT OF THHE 1GCEP
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The IGCLEP’s arbitrary cxtension of KAPCO beyond its PPA period is an inexplicable and
contradictory feature of the plan. The standard practice on retirement schedules has been outlined
in Scction 5.8 of the IGCLP as follows: “For the purpose of the IGCEP, a power plant stands
retired cither as per its PPA / EPA term or relevant CColf decision.” .Scction 5.2 of this ycar’s
{GCEP however, announces a “minimum dispatch of 500 MW from KAPCO CCPP (Block | &
II) has been provided in the months of May to September till the year 2025 beyond its PPA expiry |
of Oct 2022.” This extension has therefore been taken as onc of the assumpti;ms of the current
plan. [lowever, no reference to any relevant decision by the CCI or the CCoE has been offered.
The ostensible reason given by NTDC for this cxtension is “nctwork requirements and
constraints.” The IGCEP however provides no reference whatseever to what thosc constraints are
and why extending KAPCO Block I & 11 is the best suited, lcast cost option for meeting needs in
the presence of other candidate technologies. In the abscence of any policy based directive, or least
cost asscssment, such bypassing of the process and uniiateral decision making through Iarbitrary,

opague, and scll-legitimaling criteria is tantamount to an abusc of authority.‘

Morcover, it is curious that the IGCEP has selected a project for capaigit-yf addition based oh
transmission relaied factors in the absence of an attending TSEP directive. The IGCEP gocs on to
state that “it is pertinent to mention that the requirement of KAPCO beyond its PPA expiry will be
assessed in ongoing Transmission Syélem Expansion Plan (1SEP), accordingly compctcn‘l.E forum
will be approached, aficr conscnsus among concerned stakeholders...” This clarification in itself
demonstrates the objcctionable nature of this inclusion. If NTDC wishes that KAPCO be provided
such an exiension on grounds rclated to transmission constraints rather than lcas.t cost credentials,
thal preference ought to be first validated as a consensus decision as part of the TSEP analysis.
Eisc, it may bc modeled as an alternative to the lcast cost base sccneii‘ic')- through a Scpafatc
sensitivity analysis. Such an analysis must also outline the costs of such an extension and specify
its expenditure bevond least cost alternatives. KAPCO is one of the most cxpensive and a major

contributor to the capacity payments problem being [aced by the power sector.
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D. THE IGCEP LOCKS IN AN UNFAIR ADVANTAGE TO LOCAL COAL IN THE
MERIT ORDER

The tariff determinations of Local Coal plants segregate the fixed [ucl éost components as capacity
_payment on account of the upstream tariff structure of the mining projects. As a result, areund 70%
of the fuel cost is paid as ‘capacity’ while the remainder comprises the fuel cost component
factored into the merit order for dispatch. This confers an unfair advantage to Local Coal plants as
they end up ranking higher in the merit order and are priotitized in dispatch. This priority however,
is artificial owing to the aforementioned structure of the tariff. As a result, the IGCEP roadmap
may lead to a more expensive and less competitive method of meeting demands from within the

existing generation options, NTDC appears not to have factored this into the analysis.

E. THERE IS NO COMPARATIVE ANALYSIS OF ALTERNATIVE SOURCES FOR
REPLACING IMPORTED COAL IN THE GWADAR PROJECT ’

The IGCEP 2031 makes an important improvement over last year’s plan in transitioning the
committed Gwadar Coal-Fired Power Project away from expensive and highly polluting imported
coal. However, the IGCEP conducts none of the analysis needed for subscquent assessments of
appropriate replacements. {t merely reports that the project has shified to local coal “as conveyed
by the relevant project cxecuting agency i.e. PPIB”  without [irst evaluating the costs of this
arrangement, the alternative options, and the least cost choice. This decision is particularly baffling

given Gwadar’s prime suitability to solar and distributed RE solutions - both in terms of costs as

.....
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well as for reasons of present limitations in the grid. The suitability of solar solutions for Gwadar
has been acknowiedged by the power division ttself. Since the preference for coal as opposed to

solar has serious financial implications, and the question has been the subject of much debate
amongst policy makers, a proper comparative analysis should have been conducted in order to

determine the most suitable least cost fucl source for this transition.

F. THERE IS NO CLARITY ON HOW KE’S LEAST COST MODELING HAS BEEN
CONDUCTED ORINCORPORATED IN THE PRESENT ¥I:CEP

This ycar’s IGCEP incorporates the least cost plan developed independently by K-Electric.
However, it provides no clarity on the methodology, assumption sets, and data sources of the latter
or the method for verifying the optimization choices. This has led to the additions of projects that
are plainly unrcasonable on the face of it The IGCEP, for instance, includes the 82 MW Turtonas
Uzgor Hydro project as an optimized K-Electric Candidate. The said project however, 1s based in
Gotlan Gol, Chitral, some 1750 km from the K-Electric jurisdiction. It defies rcason as to how this
projcct can rcliably and cheaply provide electricity to consumers based in the K-Electric service
arca, particularly given the vast potential for cheaper solar and wind options in the Sindh region.

The analysis and justification however, is missing from the IGCEP.

G. THERE IS NO DISCUSSION OR PLAN FOR DEMAND SIDE MANAGEMENT
- DESPITE ITS INCLUSION AS A “MUST DO” PRIORITY FOR FUTURE
ACTION IN LAST YEAR’S IGCEP |
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The data on seasonal variation in demand and generation reveals a massive contrast between peak
peried generation (June to August) and off-peak period generation (IDecember to February) over
the last decade. While peak period generation has increased 60%, off-peak period generation has
increased only by 27%. This points to the massive and rapidly growing gap between usage in the
summer and winter — mostly driven by a small and privileged set of urban consumers increasingly
reliant on air conditioning in the summers. As shown by a recent study. on the previous yeat’s
IGCEP by the LUMS Energy Institute:, the capacity margin peaks to 63% in the initial years during
winler periods, while in sammer periods it reduces to 25%. Towards the end of the 10 year
modeling period, the same margin reduces to less than 40% in the winter and to 17% in the winter.
The analysis reveals that the system remains in large amounts of surpius throughout most of the
year owing to the volume of the capacity additions. Capacity margins arc therefore significantly
higher during off-peak demand hours in winter when the load is around 7-9 GW. This trend is set

to remain through the next decade,

The best practices amongst power sys‘\cern operators is to maintain a capacity reserve margin of 10-
15% in order to balance reliability with affordability. ILlowever, as noted by the aforementioned
study, in the case of Pakistan’s power sector, “ill- planned decisions and ovc_r-commitmcht have
driven the system into excessive, and expensive surplus. The situation will become worse if the
demand grows at a lower rate, putting upward pressure on the ratcpayers’ rates (o recover the same

costs of this over-committed capacity.”.

The IGCEP fails to conduct any analysis of this troubling demand side imbalance, its root causes,
financial implications, or its connection to sub-optimal planning chdiccs in the past. It also
proposes no solutions for addressing the problem. Given the present demand side trends, capacity
arrangements of several thousand MW’s have to be made for only 10-15% of the consumers ~- that
too for no more than the duration of a few hours for a couple months in the summers. This amounts

to losses extending to several millions. Recent evidence, for instance, suggests that a mere
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reduction of 1000 MW can provide annual capacity savings upward of 100 million USD and total
annual savings tn enerpy costs of more than a billion USD. Given that the core purposé of the
IGCEP is to chart out a sustainable “lcast cost” plan, this negligence of the demand side of the
encrgy cquation is perpiexing. This is especially so given that the previous iteration of the IGCEP
explicitly mentions demand side management (other than NEECA efficiency targets) as a “must

do action™ item.

H. THERE IS NO DISCUSSION OR PLAN FOR INCORPORATING HYBRID
TECHNOLOGIES AND BATTERY STORAGE OPTIONS IN ORDER TO FAST
TRACK THE INTEGRATION OF RENEWABLES

Hybridization of variablc renewable energy projects — particularly through combining solar PV
and wind with battery sioragc ~isa recognized pathway for expanding the share of clean cnérgy
sources in the grid, Last year’s IGCEP recognizes the significance of such solutions and notes that
“futurc plans are required to be aligned with international best practices pertaining to renewable
encrgy.” The typical problem cited as a barrier to expansion of RE is the problem of intermittency.
However, not only do solar and wind complement cach other in terms of hourly and seasonal
profiles, in the presence ol batiery solutions, they may provide a reliable and continuous supply of
electricity to the grid. Such technologics — particularly battery solutions - are gaining in popularity
around the world owing 1o massively declining costs. Section 7.1 of last year’s IGCEP notes that
“power generation policics should be regularly reviewed and updated to align the policy
instruments with the latest trends in generation technologics and other [actors that can influence
both the demand and supply side of the clectricity business.” This year’s IGCEP however, fails to
incorporate hybrid and batter solutions nor does it model their market trends to test’ for its

implication on least cost pathways forihic integration ol further RE.
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I. THE PROPOSED IGCEP IS LIKELY TO EXACERBATE REGIONAL
DISPARITIES IN ENVIROMENTAL IMPACT AND PRECIPITATE INTER-
PROVINCIAL CONFLICT.

Inter-Provincial Inequity: The combined coal and hydel focus in the generation mix is an
especially toxic combination given the interaction between the environmental impact profiles of
these technologies and the regional dynamics involved in their deployment. Hydel potential is
concentrated in the north — mostly in KPK, but the negative impact of low water fiow shall be
experienced in lower riparian areas — especially in Sindh and Southern Punjab. In addition, coal
mining and burning which aside from the aforementioned emissions risks is also notoriousfy water
intensive and poisonous to the local hydroiogical resources is also heavily concentrated in the
South, particularly in Sindh, South Punjab, and Baluchistan — regions which are already threatened
by desertification, water scarcity, drought and sever water poliution. The IGCEP simply does not
take into consideration the injury of the upstream new hydro-power projects on the down-sizeam
provinces. No attempt has been made by the IGCEP to evaluate the effect of these projects oh the
minimum flow of water in the riverbed downstream. Without prejudice to other environmental
injuries, the right of the upstream provinces to build dams, hydel power reservoirs, on or divert
water from a shared resource cannot be had at the bosi of the right of downstream provinces to

have access 1o the minimum flow of water in: the riverbed,

Given Pakistan’s present provincial disputes especially around water, the focus of the policy as it
stands amounts to a reckless inflaming of existing conllicts in the stale as well as the propagation
of & disproportionate ecological and climatic impact in Sindh, Southcrn_'i-‘unjab and Baluchistan.
It is thus inconsistent with the objectives and guidelines of the NEPRA Act and ARE policy both
of which call for energy plans that enhance social equity and envision the adoption of measures
meant to “mitigate adverse climate change and to effectively manage conflict of interest of the
State in relation to development of the electric power markets of the Islamic Republic of Pakistan.
The controversy surrounding last year’s hydro heavy IGCEP which drew considerable objeciions

from Sindh highlights the need to re-consider the proposed expansion carefully.
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success of any long term strategicaily important plan is dependent on the methodology and on the
envisaged sequence of events under the plan, Logic dictates that NTDC should have [irst prepared
a *Transmission System Exp'ansion- Plan’ to mect the ARE minimums. and on the basis of
information prov:ded to it by the Ministry of Power of GoP, PPIB, AEDB, and all provincial

agencies. The ARE policy expressly envisions this sequence of events:

“It has been decided that rather than inducting RE projects on'a reactive
basis, a new policy direction is being set...it is estimated that such largets
can be achieved but will require upgradation of the transmission
infrastructure; this exercise will be undertaken in parallel and, where

necessary, as a pre-requisite”

t is-more appropriate to the remit of NTDC for it to devote iis efforts first to the clévclépmcnt of
a technical and tinancial plan on how to expand and improve trz.msm_issi.o_n and distribution in order
to evacuate power from. a power projecl and to determine the cost o‘ft-ransmission lines thus
allowing more meaningful determination of demand and supply f01‘¢ca§1ing and 2 more accurate
modeling of the true least cost and long-term suslainablc-gcneration mix. At the very least, a well
coordinated and simultaneous process of developing the TSEP and the IGCEP should have been
followed. This would have better enabled NTDC and NEPRA, Ministry of Power of GoP, PPIB,
AEDB, and all provincizl igencie_s to take an informed and comprehensive decision regarding the
procurement of power from any particular technology and project. Tlowever, here, the IGCEP hag
that sequence backward. How then is it possible for NTDC to compute accurately and predict
réasonably the true least cost long-term option when the details of {he Lmdcrly_ing transmission
infrastructure, its upgrading costs and improvements in ability to suppdrt different technologies -

long term have not yet been evaluated?

[n fact, the IGCEP cheices can often be complemented by the Transmission System Expansion

Plan-since the latter.could even be an alternative to generation in given cases. Planning for



ALTERNATIVE LAW COLLECTIVE

Mailing Address: House No. 134, Street No. 11, Cavalry Ground, Lahore. E-
Mail: syed ghazenfur@gmail.com
Contact Number +92-308-6124105

generation in the absence of the samc would be counter-productive. In addition, the Grid Code
“requires NTDC w0 idemily new demand und generation requirements by capacil):, ‘commissioning
date, and location, the laiter has not always been identificd and may change the outcomes
cnvisaged 1n the {GCLP. When the analysis is performed in tandem with a TSEP, the true cost of
cnd-to-end clectric supply can betier be cvaluated for all generation options. Thus, an cnd-lo-cad
cost analysis of clectricity supply should be considered for all gencration plants. At present, the
evidence 5uggcsts that whil¢ large-scale RE deployment is possible without a major expansion of
the transmission_imcrconncctiqns belween the three zonal regions (north, south, and midland),
there is a need for greater distributed deployment for both RE and non-RE sources with the [ormer
allowing for much lower costs in the cvent of inter-zonal expansion of transmisston infrastructure

as well as higher optimality outcomes in casce of distributed generation.

[GCEP has also determined the need to install more capacity without catering for transmission and
distribution inclficicncics and losscs, which by some studies of NEPRA amount to 23% to 25%.
IGCEP has considered feast cost sotution using @ combination of CAPEX, OPIEX and Capacity
factors. The IGCEP has not added in the separale cost of transmission linc and rclated losscs,
dispatch requirements, and consumption patterns. A resolution of the T&D Tosses is likely to

reduce the need 10 install more fossil powcered stations, especially Coal Fired Power Projccts,

The undersigned request your respecied QOffice to be allowed and invited to participate in any

public hearings to further evince the ubove provided comments.

_ Regards, _
§ G Y A KT
Asad Farood Syed Zain ud Din Moulvi Abdul R&fe—rﬁ,
Professor of Law at LUMS Policy Consultant Advocate High Court

- (L.ahore)
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The following member organisations of the Alliance for Climate Justice and Clean Energy

(ACJCE) have endorsed these comments:
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indus Consortium for Humanitarian for Envirgnmenta! & Deuefopment initiatives, a coilaborative
platform of 60 civil society organizations— is a manifestation of a‘jeint ferce of the people living around
the Sindhu (Indus) River basin in Pakistan. The consortium represents the unity among various groups of
different ethnic, ii_ngu‘[stic, and ge}:rlg'ra phic feafu_res and their resolve to struggle for the development of
the people around the indus River basin whoze forefathers, in the ancient ages, had developed one of
the most prosperous civilizations around the giohe; remembered in history as (ndus Civilization.

The Indus Consertium is working on Environmeant, Climate Change, lust Energy _Transifidh, and irrigation
water governancz-related themes in  Pakistan. The .consortium ‘partners inciude academis,
Eavironniental Organizations, CS0s, werking with riverine & Deltzic communities, journalisis’
communities, Entreprenaurs, wornen-headed organizations, and working with 'p'érsons with disabilities,

etc.

The Comments on NTGC's Indicative Generation Capacity Expansion Plan for 2022-2031 in the proposed
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Comments on IGCEP 2022-31
Submitted by civil sociaty groups, academics and representatives of lower riparian groups

Represented by Indus Consortium for Humanitarian, Environmental & Development Initiatives

Introduction
1.

The new iteration of NTDC's Indicative Generation Capacity Expansion Plan {IGCEP 2622-31)
continues the alarming trend of heavy reliance on coal and large hydro projects to meet
Pakistan's future energy neads. As members of Fakistani ¢ivil society, we identify the problems
of overreliance on hydropower and the continued reliance on coal in the energy mix. In
particular, we point to various technical, economic, social and-envir onmen-al costs, and how
these are overlooked in NTDC's energy pians.

Last year we focused on hydropower prejects and raised our concern that the social, pelitical
and environmental impacts are-sufficiently addressed, that this would lead to many crises and
the cost will have to be berne by marginalized and poor communities:  “We fear that if these
challenges are not sufficiently addressed and alternatives are not fully explored, the shift to
hydropower will create a myriad of problems including: worsening the water and environmental
-crises in Pakistan, increasing water distribution conflicts, destroying river and wetlands scology,
increasa coastal erosion and sea intrusion, and increase the risk of severe floods that may couse
tens of bilfions of dolfars in demages.”

This year’s plar repeats the oid mistakes. Touting coal as ‘indigeno'us’ and hydropower as
‘renewable’, the NTDC continues down 2 path that relies on false and dated solutions despite
the presence of better alternatives. Development of coal projects continues despite the GHG
and public health issues for the country, and particularly issues of water scarcity and toxicity, air
pollution, and land dispossession ¢f the local populstion. The numerous large hydre projects
have a history of delays, increased costs, reduged profits, along with incomplete assessment of
the social and envirenmerntal impacts.: In Pakistani context these are also a politically charged
issue, linked directly to water scarcity and exacertation of floods. These projects are likely to
‘exacerbate food insecurity and intra-provincial conflict.

In this comment, we as members of Pakistani civil society, academics, lawyers and
representatives of lower riparian groups, list our various reservations and focus on the technical,
econcmic, social, and environmenta! problems associated with the committed and anticipated
mega projects of IGCEP. Our analysis is basad on well-established findings by the s;ientiﬁc and
policy communities regarding the cost of coal, large dams, and run-of-the-river power
generaticn. :

Mot only will these plans increase our carben footprint and subsequently make the impact of
climate change warse, they are also increasing the environmental and ecoi\,gtcai damage to
Pakistan’s water system. This is the wrong climate for investments in coal and Jarge dams. The
government needs to do a better job of including alf costs a_ssdciated with large infrastructure
projects, including long-term, recurring, and cumulative costs — particularly when it relates to



issues of water management, riverine ecosystems, groundwater quality and quantity, and the
overall impact on public health outcomes.

IGCEP 2022-31: Outlook and Concerns

i

16

The overall outlock of IGCEP 2022-31 signals a major shift from imported fuels to indigneous
sources of energy generation. There are three main components of this shift. First, massive
investments in hydropower, which will contribute 41% of the overall energy mix by 2031,
Second, investments in variable renewable energies like wind and solar. to make up about 21%
of the energy mix. And third, reliance on Thar coal for generating less than 1% of the energy mix.
Fossil fuels still remain a big contributor {see Table £2).

Certain aspects of the IGCEP are worth appreciating. The increased share of VREs in the form of
wind and sglar is a welcome move, even though there’s room for increasing this share. The
general tendancy of retiring plants with fossil fuel dependency is also a step in the right
direction. Principles of least cost and attending to the political dimension of policy plans all set
the right tone for achieving energy and financial independence while raking all stakehotders
onbeoard. : :

The move towards ‘indigencus’ ccal is touted as an achievement, particularly in light of issues of
circular debt, inflation, and rupez devaluation against dollar. However, the category of
‘indigenous’ coal still falls under fossil fuels with high greenhouse gas emissions. Indignzcuscoat
refers 1o .low-grade lignite c¢oai found near slamkot in Thar, where mining operations have
already begun in 2 of 13 blocks, 2 power plants are in operation, and several are planned. The
move towards coal does not bode well for Pakistan’s climate goals.

In terms of committed projects, hydropower share s about 80%. The list of committad proiects
shows that out of 6% projects that will increase the generation capacity by 22,180 MW, 23
projects ara hydropower that will generate 13,161 MW [see Table 5-31. Most of the hydropower
energy will be generated using large dams. While the IGCEP repcrt doesn’t list the design
specification of the various projects, a quick analysis shows that at [east 10 of the 23 projecis
include large dams’, including mega dams such as DiamerBhasha, Dasu, Mchmand, and large
dams such as Kohala, SukiKinari, Karot, Azad Pattan, and others. While the report emphasizes
that most of the dams are ‘run-of-the-river’ with minimal envirenimental and social costs, most
of the share of additional hydropower generaticn is due to large dams, with a cumulative power
of 12,718 of 13,161 MW, or about 97% of new hydropower will be done through large dams.

The repart fists several hydropower projects as ‘existing’ or ‘completed’ even when these aren’t
fully operational or have faced damages in recent floods. The Meelum-Jhelum project and the
Mohmand dam suffered damages during the recent fleods,; with the former not in operation,
{Annex B, B-1 {i}}. i :

; Using the ICOLD definition of targe dams as dams with a keight of mcre than'i5 meters,




11.

The repart justifies this shift to hydropower based en two arguments: environmental concerns,
particularly with regards to climate change, and reliance on indigenous sources of fuel. Evidence

from existing hydropower dams in Pakistan and elsewhere in the world shows a different story.’

Hefe we outline some of the technical, environmental, social, and econoric problems
associated with targe dams and hydropower.

- 1GCEP report specifies the objectives of power planning as: “to determine a minimum cost

strategy for icn'g-range expansion of the power generation, transmission and distribution
systems adequate to supply the load forecast within a set of prevailing technical, economic and
political constroints,” {emphasis added). Unfortunately, 3s we outline in the following sections,
marny of the large projects, especially hydropower and coal plants are neither teast cost, nar
attentive to the political constraints particularly when considering the social and economic
impact on communities threatened by these projects.

The High Cost of Hydro:

13.

-
i4.

16.

Large dams are not suitable for current climate context: The current climate context'is defined
by extreme weather evenis. The Himalayan-Karakoram mourntain ranges are ong of the global
notspots of this change, end experts have predicted extreme weather events, particularly floods
with & combinaticn of rapid glacial melt and extreme rains. Large dams are usually bailt with
100 vear flood levels in mind, but given the likelihood of extreme westher these projects may
not be feasible. Moreover, large dams generate greater risk by: increasing seismic risk in
mountainous areas, reducing the floodplains ability to absorb Iarée flood events, and increasing
methane emissions into the atmosphere as a result of still water in the reservoir.

will large dams be used for flood protection, and how will this influence energy generation:
With the 2022 floods, WAPDA spokespersons and policy experts have proposed dams as a
solution, despite considering the patterns of rain and the fact that most of the large dams are
being buil in areas that were not significantly impacted by the monscon this year. if the large
dams being buiit in the hydro pipelire are used for flood events, they will not have enough
water stored to meet the high summer energy needs. NTDC needs to darify how these
competing zoals will be met in terms of the energy pians.

. Has NTDC incorporated the cost of evolving, dynamic risk of the propoSeH"Iarge and smali

dams? Traditiona! risk assessments often assume the stability of factors defiring risks, but such
traditional risk assessments are unviable in the context of “climate change and buman-
disturbances in the river basin.’ Dam risk is susceptible to evoiution over time and already
axisting water and land use patterns. Given that these variations are likely to impact the entire
system. of water management in Pakistan, would NTDC please explain how these varying risks
are estimated and whether these are inciuded in the cost estimates of per unit electricity?

The glacier burst events are on the rise in the mountains: Another serious risk factor in terms
of large hydropawer in the mountains is the risk of glacier busts.. The glaciers in the Karakoram-
Himalaya ranges are hatspots of climate change, melting at a rapid pace and, in some instances,
breaking with the potential to cause glacial lake outburst floods. The recent devastating floods

“Milty, P. €. D., Betancourt, )., Falkenmari, M., Hirsch, R M., Kundzewicz, Z. W, Letienmgier, ©. P, et al.
{2008}, Stationarity Is Dead: Whither Water Managemert? Science, 319(5863}, 5.?3..574.‘,
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caused by glaciat burst in India should be 2 cause of concern for Pzkistani energy slanners as we
are bound to face similar extreme events in our country. Given this reality, will the NTDC explain
what type of risk assessment was undar{zken o incorporate these new realities?

Many dam sites have high risk of earthquake; The Himalyan-Karakaram-Hindu Kush mountain
ranges are suscectible to earthguake events, and many of the proposed dams are being built in
areas of AIK and Khyber Pakhtunkhwa with active fault lines and which have.in recent years seen
extreme seismic activity. Dams ouilt in areas of high seismicity pose a very high-risk potential for
downstream communities. Studies have also shown that dams with large reservairs can trigger
aarthquakes.’ What is the potential cost of a dam burst due to seismic activity, aleng with the
sforementioned variations due torapid climate change?

. Long gestation periods and difficulty scaling up: Large infrastructure, in particutar dams and hyd

el projects don't produce any sieciricity until various compenents are completed. Unlike Wind
and Solar these projects also don’t scale very well In short, there is limited flexibility once we
have committed to large nydro as our central response te the energy crisis.

Only 15% of the planned capacity will come online in time: Recent research on the IGCEP hydro
pipeline by The Institute of Energy Economics and Financial Analysis (IEEFA) shows that. 51% of
the projects haven't reached financial closure, and physicat construction has begun on only 39%
ol the projacts. Qut of these, [EEFA notes that oniy 15% of the planred capacity will come online
in time. This ieaves obvious gquestions about the heavy investment in hydropower given its
history of delays and <ost underastimates.”

targe Dams are Uneconomic; Multiple studies have shown that large infrastructure projects,
and hydropower projects in particular suffer from severe cost underestimation. Bent Flyvbjerg,
Professor of Major Programme Management at the Oxford Business Schosl, has meticuloushy
showr that large infrastructure projects - especialiy large dams --consistently underestimate or
completaly ignore costs of iarge projocts, and overastimmate their benefits. A recent study
canducted by 2 team at Oxford Univarsity {Ansar et al, 2014} demonstrated that cost estimates
of iarge dams are "systematically and severely hiased below actual values.” Projects run into
schedule and rost overruns that can range from 150% to 200% cf the estimated costs. Projects
that are larger have higger cost overruns. Furthermore, costs are usually higher in developing
and underdeveloped countries. {f these cost overruns are apglied to the case of many of the
hydropower projects proposed-in the IGCEP 2022-31, we can expect the capital cost component
of per unit electricity to be double. For instance, DiamerBhasha dam, estimated at 14 billion
USD, could cost betweaen USD 20 hillion to up to USD 30 billion.

High cost of the hydro pipeline: Estimates show that the total cost of the hydre pipeline,
without including the social and economic costs listed abave, can rise from current estimates of
USD 31 bn to 49-61 bn. This will likely impgact per unit taniff, even if these projects ignore the
social and eccnomic costs.

Moustafa, A (2015} Earthquake Eng“rieering: Fram Engineering Seismology 10 Optl‘i-nal S:e’:sTic Design of '
Engineerirg Structures. BoD — Books or Demand. oo

* pakistan’s vast hydrooower pipeline at risk of not being materialized, https:/fieefa.org/resources/fact-sheet-
pak:’stans-vast-hydropower-pipeline-r‘fsk-not—being-materia!iied ’




22. Yhe social costs of dams are massive: Bevondthe added risk and cost overruns, dams alse ncur
large social costs. These occur primarily in terms of displacement and ioss of Jivelihood. These
costs are also severely underestimated in the JGCEP 2022-31 calculations. The Warld’
Commission on Dam {WCD), established by the Woerld Bank, governmeants, and civil society
actors in 1997, conducted a comprehensive study of large dams and found that global dams
displaced about 40-80 million pecple by year 2000 due to drowning in the upstream areas *

23. Downstream displaced groups are overiooked: Studies estimate that downstream dispiécement
due to ioss of ecology and livelihoods can be upwards of 472 million.,peop'le with conservative
estimates.® This means that the dewnstream loss of jivelihood can be of the order of ten times of
the upstream displacement costs. The cost of resettling the displaced must also be reflected in
the pians, but is ignored by the EiA and SIA documents. In the context of Pakistan, the WCD
conducted a case study of the Tarbela Dam and found that planners in Pakistan have only
considered the social impact in the reservoir area of the dam, but not on the downstream
areas.?_ These ignored costs are horne by communities, and indirectly by the national exchequer
throdéh loss of livelihood and potential revenue through taxation.

24. Let us spell out the social cost of dams recorded in the past two decades: Dams crush the local
plants and animals by modifying their environment. For humans, the blasting and tunneling in
the construction process leads to fandslides, sinkholes, drying up of residents’ water sources,
and cracked foundations in local houses. On a macro level, pecple lose farms-and businesses.
The displacement forced by dams promotes paverty. While it is argued that the negative effects
of displacement can be countered with ronetary compensation, thera are major flaws in the
design of fll’!:lﬂCI&' compensation for the displaced. The compensatlor is tied with land and asset
ownership and dOCumnntatnon in Pakistan, 3 majority of the pOpulatiOn that fives in the vicipity
of dams struggles with poverty and landlessness. They have no means to access Just
compensation. Lastly, locally, the dam- induced 4|sniacement |s linked to rural- urban migration,
crisis of livelitond, downward pressure on wages. labor and economic |nformauty, stretch on
urban resources, and extreme social and financial distress for the displaced, who usuaily find
accornmodation in the. siums. There have been documented cases of depression, domestic
viclence, disease and even suicide among the deltalc paople displaced in Sindr.?

25. Dams destroy downstream ecalogy: The- vosts of large dams are -}ot Jonly limited to
displacement, but the enwrcnmentai impact of hydropower dams are wn:le pread and well
documented. Hydropower :mpacts downstream river ecology | oy altering the seasonal flows and
by potentially stocking and diverting river flows 1n the IRdus Basm Irrigation System, Sediment
trappings is a well-recognized phenomenan and lack of nutrient supply 0 flood pla:ns, deitas,

¥ WCD. (2006). Dams and Development: A new framawaork for decision- mak[ng' The report of the Werld
Comrrlssmn on Dams. London and Sterling, VA: Werld Commission an Dams

% Richter, 8. D., Postel, 5., Revenga, C., Scudder, T, Lehner, 8, Churchili, A., et al. L2010] Lost in Devr-\lopment 5
Shadow The Downstreem Human Conseguences of Dams. “Water Alternatives, 3{2), 1442

*Asianics Agro-Dev. International {Pvt) Ltd., & WCD. {2000}, Tarbeia Dam and ralated aspecis of the Indus Rlver
Basin Pakistan. A WCD case study prepared as an input to the World Commission on Dams. Cape Town, South
Africa: World Commission en Dams. Retrieved August 10, 2017, from
http }{s3.amazonaws.com/zanran_storage/www.dams.org/ContentPages/1311315.pdf. _ _

*Hadi, Abdul, "Damis-and DssplaCement in Turksy and Pakistan”, Eurepean Journal of Economics'and'
Business Studies, vo! 3; lssue 2, https i ewsua 'om,fhles;’ar‘cn.lesfejes vi_iz_17/
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and wetlands severely depletes the biota and endangers large numbers of animal and piant life.

Whiie large dams are the biggest culprits, even small disruption in seasonal flows can have °
severe impact on fish migration patterns, which will incur ‘ecorngomic and social costs for
downstream and deltaic fishing communitiss.

Dams in Pakistan are a big source of water conflicts: The large dam based hydropower systems
create conflicting demands between power generation, irrigation, and maintaining ecological
Hlows for sustainable ecosystems, especiaily in the downstream area. We have seen this type of
conflict emerge repeatedly with the Indus River System Authority {IRSA) and WAPDA at odds
during the monsoon months regarding maximum water storage for Jater irrigation- purposes or
maximizing hydropower to meet sumnmer demands by releasing maximal water. Uhfortunately,
environmental flows and downstream ecological communities are not considered a party in
these debates, particularly riverine, deltaic, and coastal fishers and tand users. Global initiatives
and scientific communities have included the ecosystem users beyond €nergy users and
agriculturalists in their stakeholdérs, with decommissioning and reoptimization of existing flows
to meet all these various demands. Are the political, social, and economic consequences being
fully considered as Pakistan moves towards further reliance on hydropower, thus increasing the
stakes of some while undermining others’. '

Lower riparian provinces are also party to this energy planning: Unlike wind and solar, water is
a common-pool resourcethat, in its current uses in Pakistan leaves little leverage for dams
relying on seasonal storage. Pakistan has a long history of water confiict at the international and
sub-national levels. In particular, the province of Sindh and the Indus Delta region has seen
declining flows over the years, which has added to fong-standing grisvances. Since most of the
hydropower projects will be constructed in KPK or AJK, the gains from any tariffs for these areas
are unlikely to he evenly distributed. In fact, Sindh is likely to bear most of the environmental
and sociat cost of these hydropower plants. "

Hydropower will severely damage an already declining Delta: A study conducted by NASA
shows that the Indus Delta is under severe stress due to both climate change and upstream
water uses, uses that include irrigation and hydropower use.® The consequences of these are
alarming, as demonstrated by a recent report by researchers based at the Mehran University of
Engineering and Technology, Jamshoro: the indus Delta is reduced to 8% of its historic size and
loses about 200 square km of land each year to coastal erosion; sea.intrusion has caused water
up 10 100 km infand to turn brackish.'"As per the study, the Water accord of 1991 aliecates 10

"MAF to the Indus Delta, but it has only received 1 MAF of water during 2018-2019. Water

shortages in the indus Deita have resulted in ongoing protest. While hydropower may not
ostensibly ‘divert’ and ‘consume’ additional water, the storage of water during high-flow
seasons is likely to cause fusther decreased flows. The Delta, once with 17 active creeks, now
only sees seasonat water in Khobar and Xhar creek. As per the NASA study, 960 sq km of land
was lost between 1992 and 2000 due to reduced flows, primarily attributed to water shortages
In the upstrear projects. it is necessary to address these concerns in the hydropower centyic
energy plans.

2 Coleman, §. M., Huh, O. K., &Jr, ©. B. {2008). Wetiand Loss in Warld Deltas. Journsl of Coastal Research,
24{sp1), 1-14, ' _

“°Siyal, DA A {2018). Climate Change: Assessing Impact of Seawater intrusion on Soll, Water and
Environment on Indus Delta Using GIS and Remote Sensing Tools Final Report 2018, 149.




29. The cost of biodiversity i6ss and migration: In fine with the previous comment, the Ios§ .of delta,
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linked to hydropower storage and diversion will cost Pakistar in tarms of biodiversity loss and
migration. The Indus Delta contains 19 Ramsar sites (wetlands) that are considered vital for the
ecology and envircnment of Pakistan’s coastal areas. Mény fish species that are an important
source of livelihood for the people are going extinct: this includes famous estuarine fish locally
known as pafla, and lobsters. The important delta crop of red rice has also disappeared. The
mangroves are also in decline, which provided a wall against cyclones and Floods in the coastal
belt. These forests and wetlands are also excellent sinks for GHGs. Consequently, about 1.2
million people have slready migratad out of the delta, which will add pressures and economic

limitztions in farge urban centers of Karachi and Hyderabad. Can Pakistan continue to ignore and
afford thase Josses?

The run-of-river 'mislabeling” As mentioned above, the IGCEP 2022-31 has listed many large
dam based hydropower systems as ‘run-of-river’, ostensibly to support the claim that many
social and environmental costs are minimized. As per the Eurcpean Netv&brk of Transmission
System Operators for Electricity, run-of-the-river hydropower is distinguishable from dam or
nonding hydropower plants, where the former has natural flows while the latter do not. it is
important to clarify the criteria being used to 1sbel some hydropower plants as run-of-river,
whether these have significant reservoirs or even an upstream large dam. The construction of
dams for ‘run-of-river’ hydropower also makes sense in the context of the rivers with variation in
seasonal flows, which is the case for most rivers listed in the hydropower plans, ingluding the
Indus, fhelum, and Kunharrivers. It appears that the tabel of run-of-river is used to greenwash’
large hydropower gams. Moreover, tha cumulative effect of many small run-of-river plants on
streamflow has nct been considered.

Hydropower is an unreliable source of energy generation: The notion that hydropower
provides a cheap solution to Pakistan energy needs, and a shift to up te 50%. of the mix, will
solve Pakistan’s enargy erisis is absurd, and not supported by evidence. We have listed the
various costs that are not scecunted for in the per unit energy calculation — the costs associated
with cost overruns, increased risk of faflures, social and environmental impacts. The shifts in
seasonal flows along with increased flood events mean that the river systems cannot be relied
upaon for reliable generation of electricity.

Neelum-jhelumn disaster: The recent ‘failure’ at the Neelum-lhelum power plants is an
important case when considering the future of the ‘run-of-the-tiver’ hydropower projects. The
969 MW project had already faced delays- propased in 1987 with a cost of PKR 15,25 billion, but
construction only began in 2008. The project proved difficult to finance, eventually receiving two
loans of 3 tatal of over USD 1 hillien from Chinese investors, an increase of about 600 percent
than the initial estimates and a delay of 21 vears." The project was shut down in July 2022 with
eracks appearing in one of the tunnels, and investigation of the failure is still under way. 12

The Cost of “indigenous” Coal

iczad, H. {2022). To Buid or Not to Build: Keeping Pakistan's Hydropower Relignce in Check. IEEFA
12 shenad Ahmadani, “Fauit behind closure of 963 MW Neelum-Jhelum plant remains unclear”, Pakistan Today,
1aly 19, 2022 :
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34,

35,

36,

37.

"Coal is still dirty: We take this opportunity to register our reservations af;out the planned
dependence on indigenous coal. Coal, whether indigenous or imported, is still dirty fossil fuel. It
wilk not only increase Pakistan’s carbon emission footpring, but it will also increase costs in terms
of public heafth issues refated to air and water pollution, along with land use shifts that
adversely impact the local ecommunities.

Public Health Cost of Thar Coal poliution: An independent study on the air pollution due to

Thar coal mining and power plant operation shows that upto 100,000 people can be adversely
affected and 29,000 could die due to air poliution related causes over the 30-year operating life
of the plani. Author Lauridyliyvirta of the Center for Research on Energy and Clean Air {CREA),
had previously conducted research in the European Union and Sowth Africa, and noted that
these plants will be the largest air pollutant of CO2 and mercury in South Asia. The report notes
that “Other health impacts include 40,000 asthma emergency room visits, 19,900 new cases of
asthma in children, 32,000 preterm births, 20 million days of work absence” {sick leave} and
57,000 years lived with disability relsted to chronic obstructive pulmenary disease, diabetes and
stroke.” The move towards ‘indigenous’ coal, it skems, comes at the high cost of local Tharl
peoples.

Coal makes water toxic: The dewatering from the Thar ¢ocal mines has already been reported to
adversely impact groundwater and surface water reservoirs in Thar, Expeit anaiysis suggests that
diffusion of toxic water from the Gorario dam and DukarChacu reservoir is causing health
problems among nesrby communities. Future dumping of coal-ash infused wastewater from the
power plants will further threaten lecal populations. These are, ance again, high costs that have
not been included in the ‘least cost” tariff caiculation of IGCEP 2022-31.™ L

Coal will add to water conflict: Research by Austrian author Pau! Winn of the Hydrological
Consuiting points to the high water demands of coa!, and the likelihood of Thar coai
exacerbating the water conflict in the lower riparian province of Sindh. AS per the study, the
water deficit between maximum mine dewatering rates snd raw water demands of ali power
plants operating at 75% load is about 1000 billion liter per year {GLpa), increasing to sbout 150
Glpa after 25 years of mining. This means that the deficit will need to be met by diversion of
water from the Indus Basin frrigation System. The province of Sindh, already vulnerable to water
scarcity, will suffer the social, economic, and political conseguences of this new water cooflict.

The ‘circular debt’ of water at Thar Coal: One of the central rationales behind the shift to
‘indigenous’ coal is that it does away with the need for importing foreign fuel. However, this is
based on the entirely faulty premise that the functioning of 3 coal power plant requires merely
coal as an input. As demonstrated in the previous comment, the water needs of Thar coal are
immense. These will not only likely te cause conflict, but will likeiy cause lack of provision of
water due to general water scarcity issues. In this case, the coal power plants Iwill not function,

and Pakistan will need to turn back to the imported option, thus perpetuating the very cycle of

circular debt that this ~ shiit is designed to aveid.

”M\(Hwirta, L. (2020). Air qualily, heufth ond toxic impucts of the proposed coal mining and power clusterin .
Thar, Pakiston. Centre for Research on Energy and Clean Adr hitpsy/fenergyandcleanair org/wp/wo-
content/ugloads/2020/05/Thar-Coal-Cluster-Case-Study Pakistan.pdf

Y Tharis are farced to consume toxic water.” (2022, Marci 26}

DAWN.COM hitps//www.dawn.comn/news /1681745
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Land Problems for Local Thari people: If LGCEP plans are considerate of the political constraints,
then it must attend to the political demands of the communities that are directly impacted by

these projecis. In the case of Thar, the study of land acquisition and resettlement paints a’

waoeful picture. Not only are Thari communities getting insufficient compensation, facing
poilution and water shortages, they are also facing massive land use shifts. In particular, their
historic and traditional rights to large swaths of grazing land, Jocaily known as gowchar, is being
ignored by the private companies and government zlike. These issues have been well
documented through detailed on the ground studies, like the 2022 study, “Coal Rush: The
Impacts of Coal Power Generation on Tharis Land Rights' *.'* This is an atarming trend, and must

be addressed in the cost calculations of the shift to ‘indigenous’ coal,

Proper Coal Casting Is Needed: The troubling thing sbout these costs is not that we dan’t know

about these. There's plenty of scientific studies, economic analysis, and costing methodologies

on alt the social, economic, environmental, and public health costs of coal. We have also
identified several studies specific to Thar coal mines and power plants. The troubling thing is
that NTDC, NEPRA and other relevant bodies continue to ignore these costs. These costs must be
included in all tariff calculations, with the best, sverage and worst case scenarios considered.

The Policy of Ignoring Communities

40,

41.

42.

Political constraints as ‘elite politics?: The IGCEP 2022-31 ciearly statas that power pianning
seeks least cos: solutions within certain constraints, including pofitical constraints. We welcome
this inclusion and zftention to poiitics, as this gives & way for communities to voice their
grievances. However, when we look at the projects committed, we car cdlearly see that the
concerns of advarsely affected communities are not addressed. Will NTOC clarify what it means
by the term ‘political constraints'? Is this merely code for addressing the concerns of the political
elites, establishment powerbrokers, and the financial investors?

Procedurzlism as a hindrance to True Costing: The mandate of true cost can only be met when
it is carried out honestly, with good intentions and sound exacution. However, we are Troubled
by our various interactions with NTDC, NEPRA, and other policy officials, whe, we ask for true
costs of these projects. We are told that there are procedures and regulations in place for
addreésing the ‘social and environmental impact’ of different projects, and that it is not in the
mandate of IGCEP to include these costs. Further, we are assured that the world’s best
consultants and exparts develop these plans. There's a fong history of dismissing people’s
concerns apout the harms of the projects, as development experts, policy makers, and
international investors externalize the true environmental and social costs without effective
participation, informed consent, and free and inclusive consultations with the lecal and affected
communities. Hiding behind such praceduralism is not the way to go. '

Old jessons forgotten? It also seems that much of the historic work done by activists,
communities, and academics is sidelined or ignared. A case in point is the recommendations by
the World Commission on Dams on the social and environmental impact of large dams. These

' amal, A, Moulvi, Z., Lashari, A., Hamirani, A, &Rafe, A. (2022). Coal Aush: The impacts of coal power

genergtion on Tharis Jaad rights [Research Study]. Rural Development Policy Institute hittps://acjce com/wp-

contentfu ploads/2021/09/Research-Study-Coat-rush-The-impacts-of-coal-power-ge neration-on-'_l’haris-land- .

rights.odf



‘costs are systemarically excluded from the financial calculation. In a recent report by the World
Bank, it is noted that the environmental and social costs of larga infrastructure projects are
systematically ignored, and often excluded from the scoping studies of these projects.’ Despite
racemmendations of rigorous analysis and establishing principles like Free Prior and Informed
Consent, the plannears in the power sector have systematically fatlen short. While we write these
comments, we are aware of the long history of engagement between communities adversaly
impacted by these projects on all fermal and informal arenas of contestation. !t seams though
that the powers that be ignorz all the lessons leamt from all the hard work, and return to
business ag usual

Cur Recommendations and Demands:

43. We take this opporfunily to register our reservations sbout the planned dependence on
hydropower despite its numerous preblems. Pakistan’s shift to hydropower signals a number of
problems. The proposad hydropower projects will have huge economic cost overruns, will cause
environmental damage, are unsuitable for tne dimate and seismic corditions, and will have
adverse social and economic consequerces for fower riparian groups, particularly the
communities of land and water users in Sindh, the Indus Delta, and the riverine communities,
The ‘fuei’ of hydropower, water, is a scarce and public good that is zlready severely taxed. By
adding more hydropower without considering those with axisting legal and established claims on
water yse, the IGCEP 2022-31 indicates a plan that is likely to increase water conflict in Pakistan.
The trug cost of hydropower, some of which is highlighted in this brief comment, is huge. it is
incumbent upon NEPRA, NTDC and other responsible bedies to take into account ail these
various costs. '

44. The hydropower commitments of (GCEP 2022-31 seem to neither consider the rapidly changing
climatic conditions, nar the existing socio-hydrological realities of Pakistan’s river systems and
the millions depencent on the vast mosaic of healthy river ecosystems. These projects wilt lock
us inte costly, technically unsound, environmantally destructive, and politically charged projects.
The planners also seem to have ignored what's happening across the gicbe, Thousands of dams
have already been removed in the US and Eurcpe in the past several decades, after careful
reflection an their economic, social, and ecological costs. Pakistan must not repest ithese
mistakes and commit billions of US doliars In inefficient and disruptive energy systems.

45, The costs of shift to ‘indigenous coal’ are also numerous, and calcutable. The NTDC must ask the
ralevant departrments for proper cost estimations, so these can be included in the overall tariff
calculations, and the various economic models that tout this shift to ‘indigenous’ coat as 2 net
positive,

d8. Following internatianal best practice as es:ablished by the Worlg'Commission on Dams Repert of
2000, and insights from subsequent research, ail alternative optians to a new large hydropower
piznt shoutd be considered. This includes but is not limited to: underwater storage {on the
mode! of ‘water banking' in the US west), solar power, tidal power, wind power, micro-hydel,
and controfling irefficient and consumption of water. Wind and Solar offer the greatest
potential ang must be prioritized instead of costly hydrapower.

¢ Young, W. J.,, Anwar, A, Bhatti, 7., Borgomeo, B, Davies, $,, Garthwaite i, W. R, Gilmont, E. M., Lnb C.,
Lytton, L., Makin, 1., & Saeed, B. (2019). Pakistan: Getting More from Water. World
Bank.hitps:/fopenknowledge.worldbank.ora/handle/10986/31160 :




47. The government must be prepared to ensure substantial participation of a broad range‘of

48,

49,

stakehclders in the planning process. This includes not only credentialed - planners znd
politicians, but direct representatives from communities that are impacted by factors including *
but not limited to: flooding, resattlement, fluctuation of flows downstream, electrification, and
cthanges in transport networl. To ensure substantial and meaningful participation, is the
government prepared to circulate [along with translation into local languages) all relevant
planning and socio-environmental impact statements with all stakehoiders in a timely fashion?

s the government prepared to develop a comprehensive water strategy that does not reduce
the Indus to its potential nydro-energy? & wise, efficient, and responsible government policy to
ndus waters must integrate energy pclicy with other domairs, induding' but not limited ta:
agrarian policy, trade policy, livelihood stability, conservation, heritage, constructive federation
building, friendly international relations, and long and medium-range planning for wise use of
Pakistan’'s natural resources.

Some of the concrete steps that can be immediately taken are:
a. Release all PCls of the projects, so these can be indepandently evaluated.

b. Release details on the methodology used for cost-calculations, sa that gaps in these
methodolcgies can be identified. v

¢. Increase the scope of ‘costing’ methodologies to include long-term, recurring, and
cumuiative costs - such as the impact of upstream hydro projects on downstream and
deltaic communities. ' '

d. Release information on how the competing demands on scarce rescurces such as water
for hydropower, water for coal, water for agriculture, and water for urban supply are
being mat,

e. Conduct detailed study of the air and water pollutants in all projects, with effective
manitoring and public sharing of the data.

. institutionalize the best practice of Free Prior and Informed Consent.

g. Disseminate ALL project related social, environmental, and economic impact assessment
in locat fanguages.

S0. We expect that NEPRA, NTEC, and'other government bodies will tzke our intzrvention sericusty.

We expect responses to OUr concerns, in particutar to our specific poinis regarding the
overlooked and ignored costs, climatic and seismic risk calculations, estimation of soctal and
environmental costs, the exacerbation of climate change in coastat areas, and the costs of
increased water conflict in the country. '
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Mr. Syed Safeer Hussain, < »{ Tz Ref Ho, BD/MZ/NEPRA-0913/2022-1810
Registrar, NEPRA il October 18, 2022
NEPRA Tower, Attaturk Avenue (East),
G-5/1,
[slamabad.
Subject: Comme 1t i i i i 2022-2031
Dear Sir,

This with reference to NEPRA letter No. NEPRA/DG{Lic) /LAT-01/18675-33 dated Septeniber 27,2022
soliciting stakeholder comments on the [ndicative Generaticn Capacity Expansion Plan 2022-31

submitted by the National Transmission and Despatch Company Limited.

in this regard, please find our comments enclosed as "Annexure A" to this letrer.

Head O Business Deveiopment

Encl: Annexure A
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Annexure A
Letter Ref No. BD{MZ{NEPRA—ogl:;/zo 22-1810
QOctober 18, 2022

Comments on Indicative Generation Capacity Expansion Plan 2022-31

The preparation of Indicative Generation Capacity Expansion Plan 2022-3: (“"IGCEP 2022-31") is an important
step towards proactive planning for future electricity needs and security of supply in context of the local power
sector as planning oversights from the past have already and continue to cost the sector heavily. Therefore, we
appreciate the efforts of NTDC and relevant stakeholders in preparation of the IGCEP 2022-31.

Further, with respect to the draft IGCEP 2022-31, we would like to submit the following observations /
comments for consideration, which we understand would enable a more integrated approach and yield better
resuits in the long-term.

a) Clarification on recently announced 10,600 MW Solar Energy Project by the Government
of Pakistan

As a measure to move towards green energy and discourage the use of costly fuel for electricity generation, based
on news reports, the Government of Pakistan (GoP) recently announced 10,0600 MW of solar projects. In this
regard, KE requests that clarification be provided whether these planned solar additions have been accounted
for in the draft IGCEP 2022-31. =

b) ‘Transmission Network Planning

‘The draft IGCEP 2022-31 focuses on generation ¢ost optimization with a view on the target fuel mix, however,
it does not take into consideration for transmission constraints and the resultant impact of Transmission cost
(if any) in the least cost evaluation for generation projects. Here, it is also important to highlight that as part of
the NEPRA approved IGCEP 2021-30, NTDC had acknowledged that to ensure true least cost principle, NTDC
s oblizated to prepare TSEP along with IGCEP for submission to NEPRA.

Thereture, it is submitted that IGCEP should be prepared in consolidation with the TSEP, as despite surplus
capacity, duc to transmission system constraints and congestions, smooth and reliable supply of power is
adversely impacted and the same may also have planning and operational implications.

c) Seasonal & Climatic Variations in Hyde] Generation

Out ot the total projected generation mix in 2031, hydel accounts for 39%. We understand that the future Hydel -
generation is based on historicat water flows, however, considering the seasonal & climatic impact on hydel as
was also witnessed in last two peak summer seasons, the water flows are expected to be different compared
to historical parameters going forward.

Therefore, it is recommended that impact assessment should be done to analyze the difference in hydel patterns
and power demand patterns so that necessary contingencies are in place to ensure rehablhty of supply to the

consumer.
d)  Delay in completion of Hydro Power Projects

Development of public sector hydre power projects is significantly dependent upon availability of Government
funds. If the projects considered in the draft [IGCEP 2022-31 are not completed as per their stipulated timelines,
the power supply situation will be different from what is demonstrated in the current draft IGCEP 2022-31.

Hence, it is recommended that a scenario incorporating any expected delays in timelines may also be
incorporated in the IGCEP. '

Page1of 2



Annexure A
P Leiter Kei No. BU/MZ/NEPRA-09L3/2G22-1810
' October 18, 2022

e) Retirement of low-BTU Indigenous gas-based plants

Retirement of around 80o0MW of 'ndlgenoub gas-based plants (leerty and Uch), has been linked with expiry
of their PPA. Based on available data, in last 5 years, gross efficiency of Uch has been around 50% whereas gross
efficiency of Liberty has been around 41%

Considering their efficiency and that these ﬁlants are operated on indigencus gas supply from specific low-BTU
gas fields and are high on the Economic Merit Order (EMO), the retirement of these plants should be based on
techno-commercial analysis and availability of gas for these projects rather than on expiry of their PPA only:

D Fuel ‘Take or Pay’ Consideration

In the draft IGCEP 2022- 31 ‘Take or Pay’ contractual obligations are considered only for Imported Coal and
Low Btu Gas projects on a minimum annual despatch of 50%. The projects considered for “Take or Pay' are as
follows:

« Existing imported coal-based power projects (Sahiwal, China HUBCO & Port Qasim),
. Low Btu gas-based projects (Uch-1I, Engro and Foundation)

We would request that existing '"Take or Pay’ frel commitinents on plants in KE ﬂeet (i.e. BQPS-III and SNPC)
should also be considered in the 1GCEP. :

Moreover, it is also recommmended that “Take or Pay’ fuel commitments need to be considered for ail future base
load projects (i.e. Local Coal, RLNG) that would have fuei procurement considerations considering the depleting
indigenous gas reserves and moratorium on coal globally due to carbon targets and climate change.

£) Fuel Price for local coal-based project

Section 5.2 of draft IGCEP 2622-31 mentions the following assumption with respect to candidate local coal-
based projects:

“For candidate local coal-bused projects, the fixed fuel cost component (FFCC) of 11.2 $/Ton (71.821 $/kW—

year) and fuel price of 9.97 $/Tor: (0.88 $/GJ) have been considered as per TCEB determination of 2020
pertaining to Thar Block-I] at 30. 8 MTPA"

However, it is requested to reconfinm the basis of these assumptions and also disclose sources for the same.

h} K¥ integration in IGCEP

In the draft IGCEP 2022-31, timelines for KE projects are inconsistent from KE submissions. Accordingly, it is
requested that the timelires as submitted by KE be considered.

Furthermore, we would also like to highlight that since the data compilation exercise for draft IGCEP 2022-31
was conducted in March 2022, certain information submitted by KE for IGCEP has been modified including but

not limited to extension in supply from Tapal and Gul Ahmed which have now requested two-year extension till
2024 and have filed tariff petition accordingly.

-
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POWER LIMITED - e

L

Office 29. 3rd Floor. Executive Complex, G-8 Marksz Telamabad Pakistan
Tel: +92 51 8435283

hitp:/fwww 1sg-hydro.com

Reference no: LSGHPP- NEPRAJIGCEP-OO1KL
ate: Octcber 13rd, 2022
*Mr. Tauseef H. Farooqi

Chairman 3—‘9W o

N - - -]

National Electric Power Regulatory Authority N E o

NEPRA Tower Attaturk Avenue, Sector G-5/1, :

Islamabad, Pakistan -~
Tele: +92 519210215, Email: info@nepra.ore.ok hd
=)

Subject Comments on Indicative Generation Capacity Expa_ngian_?[an 2022-2031 g
_ {IGCEP 2022} NS
Referance letter No: Nepra/DG (Lie}/LAT-01/18675-33 _ (

Dear Mr. Faroogi,

Korea Hydro & Nuclear Power Co., Ltd. (KHNP] is the [argest state- owned elect,.uw genefadon “com pany i
tha Republic of Korea, with total generation output of over 28 500MW, KHNP =uoplies more than 30% of the
country's total etectricity consumption and has beean. delivering various energy projects around the globe, itis

developing a 470MW Lower Spat Gah Hydro Power Project ("LSG”) and a 450MW Athmugam Hydro Power

Project { “AHP"} in Pakistan. P

The letter of Intent {LOY) for the LSO was issued by Pakhtunkhwa ;E‘h'érgy Develgpment Organization"l'the
“PEDQ") to KHNPon June 29, 2021, under KPX Hydropower Policy 2016, The LSG is being implemented through
a special purpose company named (5G Hydro Power Limited (the “Company”}, which is currently a wholly
owned subsidiary of KHNP. A feasibility study on the L3G was conducted by AFRY, a renowned globai
engineering company. In August 2022, a Panel of Experts {the "POE"} convened by the PEDO validated the
results of the feasihility study, The Company plans o pursue the LSG wmle complvmg w|lh Nathﬂa! Electric
Power Ragulatory Autharity {the "NEPRA") Licensing Procedure Reguianons, 2021.

NEPRA has sought comments on the draft tGCEP 2022 through a notice gublished in-___n-ati_énél newspapers on
September 27, 2022, KHNP has reviewed the initiat draft of the iIGCEP 2022 and would like to put forward the
foliowing submissions for consideration by the Authority. '

Curing the determination of IGCEP 2020- 30, the Authority emphasised the inclysion of LSG in the upcomfng
iteration of the IGCEP. The Company provided the raw data available at the time of the IGCEP 2022 profqrma
in December 2021, Since then, the functicnal specifications of the LSG have changed following the input from

POE and further optimisation by AFRY. The table helow demonstrates the comparatwe specifications of the
1SG, as provide d in IGCEP proforma and approved by the POE.
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PQOE Approved

g " Category
Annual Energy (GWHh)

s 1,925

Economic Life (Years) 30 . o 50 '
Project Cost (Mil USD) 1,131 1,085
Capacity (MW) 496. 470

The annual energy, cost and economic life have erhanced in the approved feasibility study of the LSG, proving
improved economic and financlal faasibility. We are convinced that if the verified results of the LSG are
reflected in the IGCEP ciassification, the proiect could be included in the Optimised Projects list. Therefore, we
kindly request NEPRA to direct the Naticnal Transmission & Despatch Company {the “NTDC”) to consider the
updated input of the LSG 1o test the viability of the project as an Opti;_zj_iséd Project. . '

in IGCED 2022, for evaluation of the annualised cost of hydropower pro}écts, the economic life was assumed
to range between 30 and 100. Previous versions of the IGCEP assumed that all hydrapower projects would
have an economic life of 50 years. The project’s economic life impacts the overall annualised cost and may
provide misieading results for the optimisation of the projects. A rerun of the IGCER 2022 should be conducted
to demonstrate a comparable analysis of all candidate projects. o

The Company intends to acquire a Letter of Support (LOS) by hine 2023. To that end, it plans to request NEFRA
to issue a generation license within the year while cempiying with relevant laws and regulations. Also, we wish
to complete the fariff petition for the feasibility study stage by the first half of 2023, '

We ask for NEPRA’S active support sc the Company can receive the LOS in a timely manner.

Thanks & Regards. -

5

Sangwoo Kim,

-

Chief Executive Officer,
L5G Hydro Power Limited.

Cc: 1. MD, National Transmission & Desgatch Company, Lohore,
2. Secretary, Energy & Power GoKPK, Peshawar. .-
3. CEQ, Pakhtunkhwa Energy Development Organization*Peshawar,
4, MD, Private Power and infrastructure Board, Islamabafd‘ \

* o
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The Chalrman

National Electric Power Requlatory Authority
MEFRA Tower, Ataturk Avenue {East)
(G-5/1, Istamabad

Dated: Oct 14, 2022

Subiect: Comments on the IGCER 2022-31 by Pakistan Renewable Energv Coalition

- Dear SirfMadan:

Attached herewith are comments from the Pakistan Renewable Energy Coalition, in
response to the JGCEP 2022 prepared by NTDC for review and appicval of NEPRA and the

MEPRA Public Hearing Motice, inviting comments in writing and paficipation from ali
stakeholders.

The RE Coalition is a group of allied organizations and individuals working to assist in
accelerating the growth of renewable energy in Pakistan's energy mix and foster implementation

of goals set within the Alternate and Renewable Energy Policy 2019, Pars Climate Agreement
and updated Nationally Determined Contributions {NDCs) of Pakistan,

We hope that these comments and suggesbons are faken up by NEPRA in the public hearing to
be held on 19.10.2022 and are incorporated in any further revisicns or iterations of the IGCEP
2030.

Best Regards,

Maliobi

On behaif of Pakistan Renewable Erergy Coalition,
Muhammad Mustafa Amjad
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The following organizations as a part of the RE coealition endarse the comments that follow this
letter.

1 Renewables First 1, n E
| ST AR TR T RAT
|
Policy Research instinite for Equitable i
Development |
2 |
i :=
Sustainable Development Policy Institute [
3 ' ‘
|
| - P = .
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Subimittad by ne Rarswalie

Datzd: Ogp 147

he IGCED shovs

to otz that sover l fthe commaents and concams o

f
yeer's 1GCEP such a5 following through on ARE 2013 targats and inciugicon of distributad &

Fii

aneralicn in planning document nave been addressad in fhis cument versicn, Howsaver, tha

£y

o

=0t version of IGCEP invelves various assumptions snd constraints which prevent it from

achizving the true and opiimal potential of renawable energy in natlenal elactncity genaration,

1. Transparency & Coen Access of IGCEP Mode! Input Data

Tina iGTEP starts with the acknowledgemant (nat the document "reiles extansively on the
incut date provioed by 3 wide range of entities”. Trus data, providad by various inst umo*’l
Fas a significant roizin defining thz aversli Zirection and cutputs of the planning process
Itis therefora pertinent that the data used inthis marner shouid b J"g»...af‘e ounliziy avaiiahie

the relevant websites along with rationze and methodoiogiss 1o ensure ransparency

-~
il

1

- \_,

and publc scrutiny, Without the pubiic availzbiiizy of such data, the content of IGTE
remains shiouded in mystary and present, a maor hurdle to independant atlempis ic
verify and Improve the pianning prodess oy research institutions ang think tanks. Ws
request, therefere, that the daia used in IGCEF zieng with its conection and caicuizuon
metheooiogies should be made publizh avallable on ths websites of concernsd
instizutions.

2. Missing Information on Parameters Assumed far Sefar and Wind

in secticn 5.13 table 5-6. parameters for candidate sclar and wind proiects have been
provided. However, no rationale or costing methodology has bezn givan, 1f s further
unclear how the annualized cost of energy comes ocut (o be the same for b three
tachpologies ie. selar utility. solar feedar and wing at 4 cents/kWh 1t is also unclear what
impact tha scale of tne oroiect may have on thess parameters. Tharstdrs we raguest tha!
the raticrals anc costing methodciogy {or thess paramelars Be incorporated nio (12
IGCER for further clarity of relevant stakeroid

3. Missing information on Calctlation Metnodalogy for Net Metering

-

insection 391 taze 5-4, 3 total of 4,220 MW of net metering 480 MY each year from

ey

Jubs 2522 onwards; nas been fist=4 3 commined 220

ity 1tis mariion2ad that the figures

for ihe sams have been provided by ins AZD3. Howsver, no rafionale or costing
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Kaansion Slar and Sxtension of KARPCO B-12

-z approval of

nsion of KAPCO |

v h23 it peen cons%defed in 1GCEP on trae‘.smissian

L
events due [0 ugl shortages between June 2027 and O 2022, the htgnesf. numsar cf
rt 0 note that the sverage price of enzrgy

3
purchased from KaPCC during fiszalyear 2027-22 was 4257 Rs/xWh exciusive of capaciy

n
KAPCD remains 2t the dispesal of tha iP2 whizr is 2 further [0ss to thg nationa! ex:heqares'.

smich extension to KAPCO hes been granted mzxs
no sanss wnen we conside ne fasl fnat NTDC s unwi:iing t0 extend the sams
! i ' manUrrad in large hvdrs projeis

\..n..

mient of KAPCO and largz hydre.




arguimencs, we rauest et sion of KRG -1 D muade wuiizon b 1552
assassmant and the complzticn of TSP be aupaditad for filiilment of the cpil -

ganeraticn o cin s e formoond sgi

Missing Raticnala for Scaaario Y Addition of 1220 &Y Luea! Coal in Vaais 2027 and
2030 a5 Commitia

Tre 1GCEP 2002-31 considars 1320 MW of locsl coa! in the yaar 2027 and 2038 eadn

fcumulative 2640 MYW) as commmitied capacity. However, it is not cizar why this scenario

! ra:) local coal at a
maximum of §30 &0V in the ysar 2027 Mioreover, 2s table £3 makes iz perfactly ciear. the
addition of local <08 incurs a cost of $33.05 billier, much higher than tha $52.93 hilion of
the base cas2. Tnersfors, w2 reguest that a justification fov indlusicn of this neediess

scenario In th2 current versi

o
2
)

I37E2 be providsd or akernatively, ths sceneric be

excluded from the report

Circumventing tne IGCEP: G2G Projects and the 10 GW initiative

Section 1.6 of the ocument lays Ut ma aurpos2 of the IGCEP in clear words as ailows
"The focus of this pian is to identily gensration adaizions, by capaaty and fual tyos along
with commissioning dates. for a certain pizn period, through optimal use of all avaiadiz

ganeratlon resources”. 1t is therefore pertingnt t2 ask how the initiative taken by Minisiry

f Energy, power division to replace 10,007 MW ol fossd fusl Dacad genaeration win soar
PV fiis with the planning of IGCEP. Given that such nuge fast track investmenis can have

major financial imolicztions for the powe: secior and the economy atlarge, it is .mpoant
for sucn investments to be a part of IGCEP scenarios in order 10 ascertain their true costin
the short and long tarm. Morsaver, the assumptions of the 1GCEP inciude provisions for
G2G proiects 1o bz added as committed inputs. As previous iterations of IGCIP navs
shown, projects added in the commitied category ar2 removed from the least cos:
consideraticns and discussion altogetnar, even if ihey run contrary 10 the purpes2 o
IGCEP. 1t is imporiant 1o ask, why does 1GCEP allow provisions for commilted projects
througn G2G channel to be added indefiniteiy into the futurs for projects which have not
evan pesn concapiualized vyet and when added, wiil be egbie 1o bypass e enurs

opitimization prosess? Whetner itis the case of 10 GW additizns proposed by the Ministry

i

of Snergy ¥ 2wer Division) or the future G2G projects, why does IGCEP, beirg the master

nauional glan of power sectar. accent rave data and inpurs from outside instead of

proposing such additons Msal based on its cwn vision and ootimizatior? fven if 15CE? s
forced 10 scnsnr sueh in;ut Why are sUSR prorscts reaiad as comotiiied instzac of being
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insceranio 1Y o the ISCEP 2022-31, an uneonsirained madsel of solar and wind has oo
carnizd our winckh nas resulted in &332 MW of zoditoral wind
hss been raducad. Rowever, the LnIonsira'ned modsa] begs tne gu astion wi y have The

‘sgiar and wirg cinstrainis o

Gasis. i not lzast cost, ar
requast that furiner danity an

Gase cas=s.

2022, capacity payrr anas ac
2G21-22 alone sven thouagh the utilization factor of

wdropower piants was Hmitzgd 1o

a
CPPA-G sysiam was only 40% and that of WARPDA

'T

39 . To maxe the mattsrs worss, paymenis wonth 73, 43,7 billion have been mads in ths
sama year a3 Part Load Adlustment Charges. Dus to persisting sho(.a ;2 of QING, iow
pressures of pipeline quality gas 2ad sky-rocksting prices of RFO/HSD, it is likaiy ther
-

partial wtilization of availakle capacity wilt continue. in thase draumstancas, bringing
Ay

urther 18Ps crlin2 such as 1263 MW Trimmu 52 MW lamshoro which operate on ALMNG.
SSD/RFT o impored coal seems countar-productive. Refusing to rzconsidsr thase

investrenis ‘s a dear case of path dzpendency whizh has baen af.-cr‘owlpco I by NZPRA

yat rermed ths onby “oragmatic” ootion available. We oniv ask that at the very least

S

: - i r cemee rhe . am e 2 s e
scenanior shouid b2 added in |ZIZF which 2ssess Mg trus nature o thai: gan

dzpendendizs ¢ ascariain whether aoing througs wilh 2ast investmeants .

Sniy course of action? Wnat er2 the adoinonal 2osis of staying on these o

the costs of raglacement anc re-r2gcnaton 7 cortiaats? K-‘*er“_ inz gnswesr 1O sy
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15 aiss evident frovm the fact that (2CC% readiy ootimized 990 MW of Inca! coal f

Hectric system but not for the NTOC -s-/sterﬂ. Tharefore, when the am

e WL

fixed, any oprmizston l2rried out ngncsiorrn

& power systam of the country a3

= ootimization of 8223 MW TuIna:
PCcalin 2027 oy the current (GTEP 1 is
iinz peowesn the two sysiems 1o b2

reatsd a3 variabi2 by PLEXQS ¢ ascznam whather the sak
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are truly jeast cos
with respect to thoe andrs sysiam?
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Hydro provect is iscated in the notth, ;"ar fn_.... Karachi 21d raguirgs whesling across the

2 imporart (o note that the Tumonas Yzgnor

gntire country. Proviaing additional electricity through the said tie lins may have bezn 2
setter aporeach with respect (o buth the generalion and transmission fosts. We raques:

that the relevant autnorities reconsider tne nature of the NTDC-KE de dine in order t& fruiv

cptimize thz generation of the entirz country,

Transition of Gwadar to Laca!l Coal

s GCER 2021-30, the Gwadar

zoa! project, Howsever, [5CET

Coa-Fires Power Project has neen considerad an imponsc

o L\
isd
<
d

22-37 has trzatec the sams &s iocai ceal based oninzuts
fromthelocaiexecu oy 1 FlE. thz chanasin

Moregvar, we rexusst ina va analysis snould aiso o2 proviged pefwesn tns
zost ol continuirg ihe saig slart on locai caziand securing eiec-:ricw_.f for the arza throog:

altzrngiive dist
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are likely toincrense goveer cuiages and load shedding in tha cot urtry, provepti
Dack to fossil-fu2l power 1o bri dce the shoriag e Morsover, Pakistan and tha governmaent’s
hydropower daveloprmant wing nave bzen downgradsd by ail ihrae grominent trzds

raing  agencies, Moocy's, fitcn and S&P, intreasing the hkeinoco of dziay @
impizmentzuon of hydrepowser. The hyvarspower pigeling is also bacoming veinerabis 13
extreme weathar patierns and ciimaiz charage, the effects of which have Deen s2an acress
the glebs ia Morway, France and Chins in the form of diving up of rivers and lowe-
reservolr dsvais 0 Fakisizp 100 ire early onsel

o8 summers saw raiord Dreakl

emoeraiures and low reservoir levais

Information relatec to hvdropowsr cosing has been provided in the current 1GCE? in
Anpexure £-3 and B-3 with capitai cost and its local and foreign components provid
Howevear intight of the lEEFA findings above, 1is pertinent to ask that IGCER provids mor

o

clanty and dztall on cost msmatches in light of Mstorical data and account for costi g ol
rencvationsrefurcishing, schedule overuns, uncertainty in indexation and contings:

{l’r

such as axperienced i the cass of Neslym-thelum and Monmand Cam. We request tha!
ali such cost considerations shouid be included and made pubiiciy availabie 0 provigz

further confidence to stakeholders in the nationat power planning processes.

Hybrid Proiects and Batiery Storage

As ack *.owref*ced in section 7.2, hyonidization of variakle renewabie enérgy projects -
comoination of sciar PV and wing with battery storage - has beneficial impacts on the gric
and generation. Not oniy are sclar and wind complement each other, along with battery
solutions they fluctuate less and provice continuous supply of elecrricity to the grid. The
nead for enabling envireniment and techinical studies has also bzen mentioned in the same
section. It shoutd be noted, however, that a study on solar and wind hybnid projects in
Pakistan has ziready been launched 5y GIZ as of Septamber 2021, We requast thast givan

-gx of nol Deing matsrigizsd

rizi-nat-heing.riats B

zizad
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Demand Sids Managementof Faa'a

Section 4.4.7 of e 1GCEP addrassas ihe roniz of demand side managament end mentions
that a 2190 GWh quantum of ensrgy efiiciency targ: ovided Dy NETCTA has been

assumed to be met and subtracted irom all future yeer targ GCEP doss nat
addrass the issue of peak demand, man he nilghest cos:
sawingsin the nationaigrid as wel asr ight of tha hugs
irohications involved, we recusst that calcuiation i 1o potential cost savings

through practicas of peak shaving paak shifiing and peak managemant with aligrnative

Crotimization of Generation Projects post TSEP-related Costs

T
£

i

discigmmar to g [GTIP duly manticns that the olanis "exciusive of any costs resat

o

L

ower sysiem avateation and transmssion systern expansion for ootrnized gensrauon

project”, These costs “sha!l be atiocatad to the optimized generation projest foliewing e

anuoToval of the transmission system expansion cost allocation critena by CC17 Oniy after
sucn allocation has taker place, the final and "true” version of the ostimized ganeration

- mH

projzct will b2 availabia. The current seiection and ran«ing of projects, thereiore, does not
iect the tuly opumized and intsg ated mocel 1t has been mertzned that the purposs

IGCEP is ¢ “identify genaration additions..through optimat use of ali availabie
generation resourcas” and ensurs that the "demand in the system is adaguately met by

Lol

at
adding generation capacity on least cost basis.” The sald gosl, however, is not fulfillad

complatelv unti the fina! cpiimizsd gensralion project has beer mads avaiiable and itz
n

1G5 haue DEEN INCOrsarstad intT Ing master dlanning document. Wz reguest nat

V!

ati hould 0= made availabie regarding the exact procadurs by wnich e
finat optimized madat s devaleped and wnethar the 1GTEP will be (or ought 10 be;
af s

amended in li uch a rnodse!

lO

. Additional: Fost-Flood and Post-Ivir ConZitions and Fostering New Tecnngiogiss &
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IGCET o not rafiast tha rapidly changing economic conditiens
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Recommendations for the next IGCEP
Dr. Peter Meier (World Bank Economic AnaIySIs
Consultant)

1. The {GCEP is an excellen! report, that uses an advanced power system
planning modet (PLEXOS). Based on our review of the IGECP 2021 and 2022, we
have the following recommendations for the next iteration.

CASA-1000 ASSUMPTIONS:

2. These need to be more clearly defined and tied to the obligations stipulated in
the CASA Project Master agreements and the PPAs. There is some unavoidable
uncertainty here whether AFG will exercise its right to re-seil its CASA-1000
entiliements to Pakistan: what is imporiant is simply that there is clarity on the
assumpticn actually made.

3. The CASA-1000 CAPEX is sunk, and need not be considered further.
Similarly, the CASA-1000 OPEX may also be considered sunk, since the

corresponding charges will be recovered even if a party defaults because for the
liguidated damage provisions.

4. We suggest that the next iteration defines three CASA-1000 projects: the first
{CASA-I) takes into account the explicit obligations required - i.e., subject to the
fixed minimum and additional GWh stipulated in the PPAs,

Table 11.1: CASA-1000 obllgatlons

Al

2025 3,758 83
025 2 3,603 1,05
2027 3 5333 1,099
w4 3320 1,134
w028 3 5,391 12837
kI - 3.3 i25a
25 7 3,410 1,342
pERI 3,569 1,245
20633 9 3,305 1,245
ML i 3,370 - ea
W35 Ll 3340 1,312
w6 L2 3.328 1326
2037 13 3,323 1,326
033 4 3,28 1,363
2053 15 5,240 1,424
5. As per the signed PPAs, these guantities are to be supplied in the five months

{G "i\j : |_G"» \.'h]

May to September. This project can only be dispatched in May-September, and cannot
be dispatched Oct to April. The total annual energy shouid be forced in.

6. In the financial analysis, this energy should be priced at 6.4 USc/kWh (the
balance of the actual price is sunk, namely the charges to recover CAPEX and fixed
Q&M). In the economic analysis the price is 5.15 USc/kVh {the difference being the
transit charge payable to AFG of 1.25 USc/kWh)

7. The second is the summer headroom project {CASA-Il) that captures the
“excess energy” as defined in the CASA agreements, for which the price is simply the
(known) excess energy charge. It will answer the question of whether buying this
excess energy is economic or not. The pricing of this energy as the same as case (1},
but now the constraint is less than or equalto the monthly headroom as shown in Table
1.
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8. Note that the sum of excess and obligation energy is constrainéd by the 1300
MW capacity of the line.

S The third represent the off-season CASA-1000 purchases in April and
October ("CASA-III") — again priced as in CASA-l and CASA-II. In April the maxdmum
is 936 GWh, and Gctober 967 G\Wh.

THE NUMERAIRE

10. There needs to be better clarity about the price level. One assumes that ail
costs are at constant mid-2022 prices, but whatever it is should be expressly stated.

11. it is also unclear whether the analysis is based on economic or on financial
prices. For example, the price of domestic natural gas is set by the OGRA, and is an
administered financial price, However in an economic analysis, gas should be priced
at its opportunity cost: which in a situation of declining supply of domestic gas, will be
that of LNG.

12. If indeed the economic analysis is at 2022 constant prices, then nominal price
forecasts must be deflated accordingly. For example, the CASA1000 energy charge
of 5,15 USc/kWh - constant in nominal prices ~ must be deflated over time (so
gradually declines in constant terms).

FUEL PRICE ASSUMPTIONS

13. Fuel prices are indexed into the future years “as per the Energy Information
Authority Annual Energy Qutlook 2022 Y(except for domestic coal & biogases where
the That Coal and Energy Board tariff was applied to domestic coal and upfront tariff
of biogases in 2017 appiied to biogases”. Table {1.2 shows the indexation factors used.

Table 11.2: Fuel indexation factors

Furnace Qil Local Gas  Imported Uranium Thar Bagasse
Year i RLNG Coal Goal
Vafiable Price Index for Fuel Based Technologies
2021-22 1.000. 1 3Go 1.000 1000 ¥ 000 t.og
22223 3851 Q%35 aR=l=)e) 14063 1.001 LR
202324 1028 9.862 0801 1.2G4 0.994 .02
2024-25 1.044 0.820 0.567 1.007 1008 102
2025.28 1557 3.319 0.9351 1008 0.9?;? 104
2028-27 108S G.341 0.950 1.0%2 0,951 104
202728 1101 0879 {545 1013 0§49 1.06
2048.29 1,908 0893 .949 1.015 542 1.08
| H029.30 1116 0519 G847 1.013 0248 t.08
2030-31 1,137 G a3 G .8 1.020 0935 +.08

Source: IGECP, Table 3-1.

14, These escalation factors are a mystery

+ Why would Pakistan's domestic gas price escalate at the same rate as the
imported LNG price?

» We have examined the repor cited. The only gas price forecast is for Henry
Hub. Why this would be relevant to Pakistan is unclear.

o For coal price we see only a figure for the USA average mine-mouth price.
Again, this has no relevance to Asia-Pacific coal prices (Pakistan imports coal
mainly from Scuth Africa).

¢ The EIA forecasts are all at nominal prices.

t This was published in March/April 2022,
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15.

+ Whether the escalation factors are applied to nominal prices in this report, or
adjusted for inflation, the Henry Hub prices increase slightiv over time. not
decrease as shown. :

We strongly recommend that fuei price changes during the modeling period be

based on an appropriate forecast by a recognized international entity that issues
forecasts for globally trade fossil fueis.

16.

For example, we would suggest use of the World Bank forecasts in their

biannual publication Commaodity Market Outloock — as shown in Exhibit 1.

17.

In view of the huge disruptions fallowing the Russian invasion of Ukraine the

April 2022 forecast only covered the short term to 2024, but developments since then
have made even that forecast obsolete. A new forecast is about (o be issued by the
Bank this month, which should be used for any additional PLEXOS runs.

Exhibit 1: Recent World Bank forecasts

i
i
i
E
! Cosal, Australia S 73 oy T 10,9 90D 4 2.9 675 $5.0
H [PETHER- TR ERF [ A1 3 L Tall £8.9 5,4 344 47 o
! Hatural yes. Earape Bty [T 32 i 126 92 a9 a7 75 5.5
k PRl 0%, U5 Loz, 25 20 a1 RN h&:- 3.3 3.4 4.0 4.0
In[‘.'alion |ndexes_-2o1.0=lwu ‘ -
: AWV mudes LA ik RN Nl a0 1655 178 118.4 1184
P ass e s 2l T B LT 13 th 20 zn -
P03 BEP aslior 1160 1181 [T 1229 1254 1279 P i 1449
| PG L TR i3 12 A & ity 2 fii+ 23 29
i Update of April 2022

Lo & RT RN T

Price dala in nominal t1.S. dollars
i Enargy
! Coai Ausuatia Simt g0.E 1387 250G i7DG 154.7

Crude cil. Bram S 2.3 R 1600 92.0 B0.Q o

Naiurai gas. Evrope SimmbtL 32 15,4 34.0 25.9 223"
I Watural gas. U.S. Smmbty 20 3.4 5.2 4.5 4.7

Liaueiled natura! gas. Japao bty £33 Hi¥:] 19.0 14.0 13.3
+ The next CMOQ is expected some time in late October. To be updated then.

Page 3 of 3



PAKISTAN INITIATIVE ON ENERGY

Subject: COMMENTS ON IGCEP-2022-31

Dear Sir,

Pakistan Initiative on Energy (PiE) is a dedicated forum related to energy issues in Pakistan. After a formai
review following are comments from PIE Pakistan on IGCEP 2022-31.

* Thereis no mention of CTBCM in IGCEP 2022-31 Raport, what are the assumpticns abou CTBCM
& which authority has considered these assumptions DISCO’s or Market Operator of CTBCM
model? It is mentioned that Candidate as well as committed power projects under 20 MW and
connected below 132 kV (and hence, not in centrai dispatch) have not been considered. But there -
seems to be a contradiction that net metering is considered as a major contributor but CTBCM
impact hasn’t been considered.

» Every year 480 MW Net metered solar energy has been considered in the system, what are basis
of these assumptions. If it is based on natural growth mode, yearly incremental No should not
be a constant figure?

* Thereis anincrease of 95% capacity addition from Solar power as compared to last year’s IGCEP
report in base case scenario, What is basis of this consideration? o

* In base case wind instalied capacity by 2031 will be around 10% of total installed capacity.
However as per NTDC Grid Code Addendum No. 1 (Revision-1} section 13, wind installed
capacity should not be more than 5%, it seems that this factor has not been considered.

* Port Qasim have been given dispatch rate less than 50% in coming years. Don't they have a
guaranteed dispatch rate of not less than 50%.

o  GOP is going to privatize RLNG based power plants but energy dispatch rate considered is very
low. What are reasons behind that and wont it impact the valuation of these plants,

Regards

PIE Pakistan,



JAMSHORO POWER COMPANY LIMITED
{GOP OWNED CORPORATE ENTITY)

No. CEQ/JPCL/GENCO-I/ [0 2 TY | ctober 18, 2022
Shakil Ahmed. Fro sdoen@E g/ : pr
Additional Director Registrar Office, _ D Ll 2 aiswon
National Electric Power Regulatory Authority topy £ 3 e/0s)
NEPRA Tower, Ataturk Avenue (East) — B GCT) o~ Ll /T
G-5/1, Islamabad — AACMEED N

- Cors CC"BM/\)- Oy ,(_’;'fc P
supJEcT:  NOTICE FOR SEEKING COMMENTS AND PUBLIC HEARING IN THE

MATTER OF INDICATIVE GENERATION CAPACITY EXPANSION
PLAN (IGCEP-2022)

@

NEPRA REF; NEPRA/DG (LIC)/LAT-01/18675-33 September 27, 2022 g2
€&
Dear Sir; — 5: Eﬂ
This shall respond to the Authority’s afore-referred communication in respect of 0 l.a
IGCEP-2022 prepared and submitted by NTDC for approval, requiring that JPCL {3 Q
provide comments before or during the public hearing scheduled to be held on m X
19.10.2022. | N

JPCL t_iraws the attention of the Authority regarding retirement schedule of GENCOs
/ JPCL those plants who were decided to be shut down in Phase-II as per CCoE
decision as provided in the Table 5-2 of IGCEP-2022.

We see that following plants of GENCOs / JPCL were decided to be retire in IGCEF as
follows: ’

~a

Installed Retirement
Power Station {Capacity quei_ tiif;ie V:l?é:ty Year {FY)in ﬁf;gggf
F (MW) . P y |___IGCEP Sk
Jamshoro-U-1 | 250 | RrFO | Feb 13, -
2028 Sept
- ]
RFO/ Feb 13, apag | FY 2023 CC_oE _
Jamshoro- U-4 200 . | GAS/ 2029 decision
RLNG
Total . 450 -

Cognizant of the fact that JPCL is fully owned by the Government of Pakistan and the
fact that the Authority is seeking comments in respect of NTDC IGCEP-2022°
recommendations to shutdown GENCOs/JPCL plants in the light of CCoE decision;
JPCL / GENCO-I submits its comments with due deference and requests
reconsideration of the retirement schedule as recommended by NTDC in IGCEP-2022
for reasons appearing herein below: - :

I. Retirement of GENCOs Plants in the light of CCoE decision entails legal
consequences: _'
JPCL has been served proceedings in C.P. D-3346/2021 titled Noor Ahmed.& two
others vs. Federation of Pakistan challenging the decision to close dovm certain
units, including Units 1,2,3 & 4 of GENCOQO-I. It appears from the record of the
petition that the Authority has been arrayed as a respondent and listed at serial
number 8. Similarly, JPCL has been listed as respondent number 11.
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Chief Executive Officer

JAMSHORO POWER COMPANY LIMITED
(GOP OWNED CORPORATE ENTITY)

I1,

At present CCoE decision and all relevant orders are held in abeyance by the
Honorable Sindh High Court and the matter is sub-judice at present.

JPCL has every intention of defending itself in the afore-referred proceedings by -
opposing the case set up by the petitioners before the Sindh High Court. To that
extent, JPCL’s interests are aligned with its shareholder and all authorities that
oversee and/or regulate operations of JPCL or similarly placed GENCOs.

Keeping in view of this, it is requested that the recommendation of NTDC in IGCEP-
2022 for the retirement of GENCOs in the light of CCoE decision may please be
postponed until the matter is sub-judice.

Extension of Generation License and PPA of KAPCO-1 (400 MW RLNG Based)
and KAPCO-2 (900 MW RLNG Based) owing to system constraints:

It is apprised that KAPCO whose PPA / License has expired on June 2021 has
been recommended by NTDC up to TY 2026 owing to system constraints. Whereas .
1292 MW RFO based HUBCOQO, operation has been recommended by NTDC up to

- 2027.

Whereas GENCO-1 Plants in Phase-Il of CCoE decision were retained for system

constraints in southern region which may be utilize up to their license term (2029)
in place of HUBCO.

IIl. Consultancy Services for Conducting a Study to Decide Future of

Operaticnal and Non-Operational Power Plants of GENCOs:

As per directions of GOF, GHCL is in process of hiring consultancy services for
conducting a study to decide future of operational and non-operational power

plants of GENCOS. The tender has already been floated and opening date cof
tender is 08.11.2022. o

a

Keeping in view of this, it is requested that the recommendations of NTDC in

IGCEP-2022 for the retirement of GENCOs may please be postponed until the
consultant conducts study to decide future of operational and non-operational
power plants of GENCOS and submits report in this regard.

Therefore, the Authority is requested to reconsider the retirement schedule of GENCOs
as recommended in ICCEP-2022 unti! the matter in the constitutional jurisdiction of
the Sindh High Court in CP No. D-3346/2021 has been finally decided as well as a
proper study of consultant and the report has been finally submitted to decide future
of operational and non-operational strategic power plants of GENCOs keeping in view
of avoiding instability of national grid.

Sincerely,

Chief Executive Officer
JPCL (GENCO-1}

Diétrihution:

L. MD / CEO (GHCL), OPF Building, Sector G-5/2, Islamabad.
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Central Power Generatien Co, Lt£ & CPGCL, GENCO-1L. Guddu,
GENCO L TPS GUDDU. i § (Tool) Phone 0722-670088
._.U /” Fax: 0722-578328
N /N 221 944 -
0. CPGCL/CEO/NEPRANY 994 F-G 7 Dated. 5 11012022

\/Realstrar NEPRA

NEPRA Tower. Ataturk Avenue (East),
G-5/1. Islamabad.
Phone: 031-9206300
Fax: No. 051-2600025. -

Attention Mr. Shakil Ahmed. Additiopal Director

Subject: - NOTICE FOR SEEKING COMMENTS & PUBLIC HEARING IN THE MATTER
OF INDICATIVE GENERATION CAPACITY EXPANSION PLAN 2022-2031

(IGCEP-2022)
Ref: Letter No. NEPRA/DG (LicyLAT-01/18675-33 Dated September 27, 2022,

Reference is made to the subject cited NEPRA Hearing in the matter of IGCEP 2022-31 Dated
19.10.2022 and the requirement of corments from ali the stack holders. '

Enclosed please find herewith the requisite comments from CPGCL on the Report alongwith the
enclosures as desired please. '

Thanking for anticipation please.

Chief Engineer/ Téchnical Directer
CPGCL, (GENCO-II)

Copy to:
i. Chief Executive Officer, CPGCL ~ TPS, Guddu.

2. Manager (MIS), CPGCL, TPS, Guddu.
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Para No.

CPGCL COMMENTS / OBSERVATIONS ONAGCEDP REPORT 2022-31

1GCEP REPORT 2022-31

CPGCL Comments

Page (51)
Section 5.8

Para l
Retirement Of Existing Power Projects.

The retirement schedule for the IGCEP 2022-31 is
provided in the table5-2. For the purpose of the IGCEP, a
power project stands retived either as-per its PPA/EPA
terms or retirement CCol? decision.

'Sr.# | Name of | Installed | Retirement | Rationale
power Capacity | year(FY)
station N
| Guddu-t] | 620MW [ 23 CColE
U {510 Decision

"pcrﬁmm\ncc)‘ K in the best interest of Nation,

The CCol: decision dated 10-09-2020; wherein, convnilice decided tor closer o |
certain power phants on different bases,

The CColZ devision wand approved plan for closure of power plamt was Turther |
discussed in ECC during the case No. ECC-348/32/2021 Dated 23 September, 2021
therein the Leonemic Coordination Commitlee (FCC) constituted a committee uader |
the chairmanship of the Sceretary (Power Division) and comprising of Mr, Anwar
Shaikh Senior joint secretary, Finance divisian and representative of the NEPRA with
tollowing Terms of Relerence (TOR)Y regarding Plants proposed for closer by CCl,

. Justification lor the closer and cost saving;

it.  Assessmeni of cost incurred on the closer;

iii.  Loss of revenue due o the closure’,

iv. Broad Based mpact on the baoks of the Government,

v.  VYiable vplions for disposal of assets pertaining 1o those plants,

Copy ol the ECC decision atached (Amaex-A}

Conseguence of the ECC decision cited abxove, GENCO Holding Company Linsiied
(GHCL) was directed 1o hire an independent consultancy firm with above TOR wwd
furnish the compeehensive report regardiog the viabidity of the closer of certun pinnts
in the light of the consultant recommendations Tor onwards submission in ECC, The
consubtant recommendations are yet (o be received henceforth, the CColt decision
hetd as under review by the higher lorum i, BCC.

Adso, tis worth mentioning that 60OMW CCPP TPS Guddu plant {GUDDU-11 U
5-10) is shaving A00MW approx. with the national prid with more than 60 %
utitization factor by the Network Operator (NPCCY. The plant stands at a Merit Qrder
No. 09 (Combined Cycle) ./ 14 {(Open Cycle) which indicates that the plant stll
Generating considerably cheap clectricity for (he nation with paramount reliability
and availability, 1t is not oul of place fo mention that the totat operating cost / L Wh
(EPPHCPP)Y of the said Plant is R.8.55 / KWh, which is less than the fevelized cost of |
VRE (i.e., € 04/kWh).

Therefore, i1 is requested that retirement schedule of the Power Projects based upen
the CCold decision may be revised keeping in view the revision of CCot: decision by
BECC as well as keeping in view ol the plant hmpoctance and present plam

Page 1 of 2




Page (! 14)
Section 5.8

Cost Data of Existing, Committed and Candidate
Thermal Projects.

Sr# Project Name Fixed O&M
12. | Guddu-1 U (11-13) 25.12
15 [ Guddu-1t U (5-10) 25.12

Fixed Q&M may be corrected as under,

Sr# Project Name llixed O&M
12 Guddu-1 U (11-13) i1.83
15 Guddu-11 U (5-10) 11.83

Page 2 of 2




Mﬂ&d&m Dated: 23« September, Z021
APPROVAL OF FINANGIAL SUPPORY TO GENGOs
RECISION
The Economic Coardination Commitiée (ECC) of the Cabingl considered the summary
daed 10 September, 2021 submilled by tha Power Qivision regarding “Approval of
Finsncal Support to GENCOs® and approved 3 Supplementary Grant of Rs.500.00
milkon for payment of Salaries, Pensions. overheads et in fespect of GENGO-IV,

Lakhra. However, Power Division shail consult Finance Diwvision lor megling requisile
¢odal fermalities in this regerd.

H, The ECC also constituted a Commilies under the Chainnanship of Secratary,
Power Division and comprising of M1 Aawar Shaikk, Senicr joint Secretary, Finance
Division and Represeniative of NEPRA with foliowing terms of reference

regarding those plants:
i Justification for the ¢losure and cost 3a+1g3.
ii. Assessment of coslincurred ¢n ihe clasure:
i,  Lossof Revenue cue lc the closure,
iv. Broad based impact on the books ai the govemmeni;
v Vighle ophons for 4ispesat of arsels pedaining 1o these glants

. The committe shatl submit its report 10 the ECC for g&?siderauqn within one month

Tha Power Division shall provide secratarial suppen fothe co

Scanned with CamScanner
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S o, : . o
-~ Northern Power Generation Company Limited

Thermal Power Complex, Mahmood Ik » Muzaffargarh

S
Chief Executive Officer 4 / WV hone: 066-9200165
No. CEQ/MZG/204-05 - epy - Y Dated: - 18-10-2022

- ADGET) -
e Registrar, ~Sn (488 Clairmor
National Electric Power Regulatory Authority, &n.C7eck? - "‘"‘C"_"JE e/ em
Islamabad. — Cms, CeTBEn) - m (s /7
A

Subject: NOTICE FORSEEKING COMMENTS & PUBLIC HEARING IN THE MATTER OF INDICATIVE
GENERATION CAPACITY EXPANSION PLAN 2022-2031 {IGCEP-2022)

Reference: NEPRA Notice issued on 27.09.2022 for comments.

Dear sir,

This is with reference to above referred notice for seeking comments in the matter of Indicative
Generation Capacity Expansion Plan 2022-2031 (IGCEP-2022), as submitted by NTDC to NEPRA for
review and approval.

in this regard, it is o submit that NTDC while preparing the draft IGCEP has assumed Units 5 & 6 of
Thermal Power Station Muzaffargarh as nen-operative, wherein other four units of Thermal Power
Station Muzaffargarh have been considered to be retired tifi 2023 based on Cabinet Committee on
Energy (“CCoE") decision of 10.09.2020, despite the fact that useful life of the units, as already
determined by NEPRA in latest License modification issued on 02.05.2018, is up to 2033 {Annex-A).
Maoreover units of GTPS Faisalabad have been considered deilicensed whereas LPM for extension
inlicense term has been filed with NEPRA and decision is still pending.’

A. CCoE Decision of 10.09.2020;

. Cabinet Committee on Energy {“CCof”) on 10.09.2020, under case No. CCE-47/14/2020,
Xy decided closure of following plants of Northern Power Generation Company Limited:
Immediate closure of Units 5 & 6 of Thermial Power Station (“TPS$”) Muzaffargarh.
Closure of remaining units 1-4 of Thermsi Power Station Muzaffargarh til
September 2022,
3. Closure of units 5-9 of Gas Turbine Power Station (“GTPS”) Faisalabad till
Commissiening of Trimmu Power House. a
;E Latest Status

a) Inlatest scenario, as informed by GHCL vide letter No. GHCL/CEO/591-94 dated 23.02.2022
{Annex-8), Power Division submitted 3 summary for financial support to GENCOs keeping
in view the financial crisis of GENCOs. This summary' was considered by the Economic
Coordination Committee of the Cabinet in its meeting held on 23.09.2021 under case No.
ECC-348/32/202.

b} ECCin this regard constituted a committee under the chairmanship of Secretary Ministry of
Energy (Power Division) and comprising of Mr. Anwar Sheikh, Senior Joint Secretary Finance
Division and representative of NEPRA {Annex-C) regarding GENCOs plants decided to be
closed by CCoE. The TOR of the committee is as below:

i Justification of the closure and ¢ost savings;



ii. Assessment of cost incurred on the closure:

iii. Loss of revenue due to the closure;

iv.  Broad based impact on the books of Government; s
V. Viable option for disposal of assets pertaining to those plants.

¢) Further to this and as informed by GHCL vide letter No. GHCL/CEQ/CTO/1012-15 dated

03.03.2022 {Annex-D), GHCL has been directed to hire a consuitancy service for a study to
decide future of operational and non-operational plants of GENCOs. Draft Scope of study
has also been shared by GHCL to hire consultancy services which are as below:

i. Assessment of useful life of these power plants.
i Assessment of need of these plants for the power system in Pakistan.
it Economic viability of these plants, based on location of each power plant,
- inciuding but not limited to, net delivered cost to the consumer, grid stability,
fuel & skilled human resource etc¢, ’ _

iv. Rehabilitation need of these power plants, if any, to make these plants
competitive in current power market. ;
V. - Assessment of fair determination of tariff by NEPRA for-these GENCOs vis-a-

vis principle of prudently incurred cost recovery.

Based on above assessment and analysis, the queries of the Economic Coordination
Committee of the Cabinet will be addressed on justification of closure of plants, if any. The
hiring of consuttant is under process & net yet matured and the report is yet to be compiled
by the consultant to decide future of NPGCL and other plants. It will be quite early to decide
to retire these units unless directions of ECC are implemented.

B. Comments of GM {System Operation) & GM (Power System Planning) NTDC:

it is to further add that GM {System Operation) NPCC and GM (Power System Planning) NTDC have
also endorsed coperation of plants of TPS Muzaffargarh and GTPS Faisalabad vide their letters as
mentioned below. Moreover GM (Power System Planning) has also suggested to conduct
independent study to decide future of the pilants being a very sensitive issue;

i

fil.

iv.

GM {SC) NTDC letter No. 158-168/GM{SO}/NPCC/DD(PC-H) dated 18.08.2020,
addressed to Special Assistant to Prime Minister, recommended operation of all units
of TPS Muzaffargarh till 2033 and that of GTPS Faisalabad till 2028 {Annex-E).

GM {SO) NTDC letter No. 9737-45/GM{SQ)/NPCC/DD{PC-1) dated 30.07.2020 {Annex-
F), in response to NEPRA’s query dated 06.07.2020 regarding units 4,%,6 of TPS -
Muzaffargarh and units 5-9 of GTPS Faisalabad, recommended operation of units 4, 5&6
of TPS Muzaffargarh till 2033 and that of GTPS Faisalabad till 2028

GM (SO) NTDC lette: No. 6438-40/GM(SO)/NPCC dated 04. 05 2021 addressed to GM

_{Power System Planning) NTDC, wherein it was proposed to retain units 1,2,3,4 of TPS

Muzaffargarh as units are required in high peak demand period to meet system load
demand as well as to support overioading of 500/220 kV transformer at Muzaffargarh
and New Multan Grid Station by ensuring system parameters in desired limits. These
units can be retired once sufficient generation capacity is available and mentioned
system/transformer constraints are removed,

GM (Power System Pianning) NTDC Letter No. GMPSP/1755-58 dated 05.05.2021
{Annex-G}, endorsed the comments of GM (SO) NPCC as mentioned above at point Noh_,_




{iii}. Furthermore, GM {Power System Planring! NTDC has pronosed for conducting
some independent study, if required.

C. Plant Utilization in recent years:

The utitization of the plants in recent years is as below, which also shows that plants are being used
by System Operator to ensure system stability & to meet electricity demand of the Country.

Name of plant Year | - Utilization of plants (%)
Time based utilization {%age of Generation based
time, unit remained in operation) ufiiization
Unit No. 3 of TPS 2020-22 14.0% 10.21%
Muzaffargarh (Most efficient) | 2021-22 12.5% 9.13%
GTPS Faisalabad ' 2021-22 14.7% : 8.51%

D. importance of TPS Muzaffargarh;

The importance of TPS Muzaffargarh can be envisioned in following broad sectors:

1. Strategic Location of the Power Complex for mid country infeed & to address the power
swing effect on power system as weli

2. importance endorsed by System Operator NPCC and System Planning NTDC

Proof of important contingency reserve events from recent past

Only base load Power Complex in the vicinity after retirement of neighbouring tPPs in near

future.

Versatility of fuel - Aid to Nationai Security

Avoid Mono fuel depenidency

importance of base load plants for entire energy sector

Utilize locally produced RFO

&

@ No W,

In the light of above narrated facts, it will be too early to decide clostire of the plants unless
recommendations of the high-powéi"committee constituted by Economic Coordination Committee
of the Cabinet are finalized. The third-party study is also propoéed by GM {Power System Planning).
itis to further add that the premature decammissioning / retirement of NPGCL Power Complex, on
one hand wiil have impact on unavailability of robust units for utilization by National Grid and on
the other hand huge financial investments made by GoP in recent past for construction of plants
of TPS Muzaffa rgarh will be abandoned despite reméining usefu! life of approximately 13 vears as
per NEPRA’s own determination.

It is therefore requested that NTDC must be directed to ensure presencé of units of NPGCL in IGCEP
2022, till the expiry of useful life/recommended operational life by GM {SO) NPLC. The decision of
high-power committee constituted by ECC will be implemented in true letter & spirit, oncefinatized.

Sincerely,
=Sy
< .
(Sabeeh Uz Zaman Faruqui)
- Chief Executive Officer
C.CTo:

1. MD/Chief Executive Officer (GHCL), 1% Floor, OPF Building, G-5/2, I1slamabad.
2. M-File. -




o National Electric Power Regulatory Authority
nonfa _ Istamic Republic of Pakjstar_n
w NEPRA Tower, Attaturk Avenue (East), G-5/1, islamabad
. Ph; +92-51-9106500, Fax: +9‘2-5‘l-2300028
Reglstrar Web. wwrw.nepra.org.pk, E-mail; uglstrar@mpra.org.pk
No. NEPRA/R/LAG-03/ 77 3y — % g . o © .. May2,2018

Chief Executive Qfficer,

Northern Power Generation Company Limited,
Mehmood Kot Road,

TPS, Muzatfargarh.

Subject: Modification in Generaticn Licence No: GL/03/2002
Licence Applicaiion No. LAG-03

Northern Power Generation Comgany lelted {NPGCLl

Reference:  NPGCL's Licensee Proposed Mod:f cation (LPM; vide its z'elfer dated September
" 29, 2016 {received on September 30 2016)

It is intimated that the Authority has approved the Modification in Generation Licence No.

GL/03/2002 in respect of Northern Power Generation Company Limited {NPGCL), pursuant to

Regulation 10(11)a) of the NEPRA Licensing (Application and Modification Procedurs)
Regulations 1999,

A Enclosed please find herewith determination of the Authority in thé matter of Licensee
Proposed Modification in the Generation Licence of NPGCL along with Modlf'uatson-lli in the
Generation Licence No. GL/03/2002, as approved by the Authority.

Enclosure: As above

L (Ifiikbar Ali Kian)

Copy Lo:

1. Secretary, Power Division, Ministry of Energy, A-Block, Pak Secretariat, Islamabad.
2. Managing Director, NTDC, 414-WAPDA House, Lahore.
3.. Chief Executive Officer, CPPA-G, ENERCON Building, Sector G-5/2, Islamabad.

- 4. Chief Executive Officer, Faisalabad Electric Supply Company (FESCO), Abpdutlahpur,
Canal Bank Road, Faisalabad.

5. Director General. Environment Protection Department, Government of Pilrijab, National
Hockey Stadium, Ferozepur Road, Lahore



Goneration Licence

Morthern Power (Generation Company Limited

NPGCLIGENCO-I
TPS, Muzaffargarh
Punjab
Details
of Generation Facility at
Plant-I/TPS, Muzaffargarh
(A). Plant Configuration
Plant Size/
. Installed
(0. Capacity 1350 MW
(Gross 1SQ)
" Type of . . -
(ii). Technology Conventionat Steam Turbine Thermal Power Plant
Number of Unit No.1 | Unit No.2 | Unit No.3 | Unit No.4 ;Unit No.5| Unit No.6
(if). | Units/Size 210 MW | 210Mw | 210 MW | 320 MW | 200 MW | 200 MW
(MW) Steam Steam Steam Steam Steam Steam
. Turbine Turbine Turbine Turbine | Turbine | Turbine
Unit Make Unit No.1 | Unit No.2 | Unit No.3 | Unit No.4 {Unit N6.5 Unit No.6
RN . TPE | TPE | TPE | CMEC | OMEC | CMEC
USSR USSR USSR China China China
.g:’:;‘t?;f]'a‘ Unit No.1 | Unit No.2 | Unit No.3 | Unit No.4 {Unit No.5| Unit No.6
(v)- . :
date (of each Sep. Dec. Dec. Dec.
Unit) 1993 | Mar. 1994 /Feb 1995 yoq7 | 1995 | 1995
ﬁ’;‘;ﬁj‘e&fe of | UnitNo.1 | Unit No.2 | UnitNo.3 | Unit No.4 |unit No.5| Unit No.6
the
Generation
(vi) Facility/Plant-t
féz?nmercia! 39 Years | 38 Years | 37 Years | 35 Years |37 Years| 37 Years
Operation
Date (of each
Unit)
Expected . . . ) . . . .
Useful Life of Unit No.1 | Unit No.2 | Unit No.3 | Unit No.4 {Unit No.5| Unit No.6
the '
Generation
Facility/Plant-|
i (vii). } (Each Unit) at
the. time of; 30 Years { 30 Years { 30 Years | 30 Years {30 Years: 30 Years
Grant of
Original
Generation
Licence ]
W‘\ Page 4 of 25 of
Revised/Modified Scheduls-|

T (Modification-11I}



.

Ganeralion Licence

Noriwn Fower Gensiaiion Company Winied

NPGCLIGENCC-ii
TS, Muzeffargarh
Punjab

(viii).

.Madification-!

Expected
Useful Life of

Unit No.1_

Unit No.2

Unit No.3

Unit No.4

Unit No.5

Unit No.6" |

Expected
Useful Life of
the
Generation
Facility/Plant-i
{Each Unit) at
the time of

dated
18, 2014

April

19 Years

19 Years

19 Years

19 Years

19 Years

19 Yeéfs

{ix}.

Expected
Usefu! Life of

Unit No.1

Unit No.2

Unit No.3

Unit No.4

Unit No.5

Unit No.6 .

the
Generation
Facility/Plant-|
{Each Unit) at
the time of
this
Modification-
in Generation |
Licence \
{dated
QOctober
2014)

31,

19 Years

18 Years

19 Years

19 Years

19 Years

19 Years

FI3

{ix).

Expected
Useful Life of

Linit No.1

Unit No.2

Unit No.3

Unit No.4

tnit No.5

Unit No.6

tha
Generation
Facility/Piant-!
{Each Unit) at
the time of
this
Modification-li
in Generation
Licence
{dated

, 2018}

April

15 Years

15 Years

15 Years

15 Years

15 Years

15 Years

(B). Fuel D_etails

(). h Primary Fuel

Unit No.1

Unit No.2

Unit No.3

Unit No.4

Unit No.5

Unit No.6

Fumace Oil

Page 5 of 25 of

RevisediModified Schedule-|

{Modification-Ilt)
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GENCO HOLDING CO. LTD. Jumhuriyut, (;-5/2, Islamabad.
Uhope . 1115))-921760)
Fix ©4h8Y) 9217602

No. GHCL/CE(/591-94 February.23, 2022

Chief Exceutive Officcrs: .
1. Jamshoro Power Company Lud. (GENCO-T}
2. Central Power Generation Company Lid. {GENCO-[1}
v Northern Power Generatior: Company Ltd. (GENCO-H{}
4, Lakhra Power Generation Compuny Lid, {GENCO-IV)

Subject: APPROVAL OF FINANCIAL SUPPORT TO GENCOS | ,'

I. Ministry of Encrgy (Power Division) letter No.GPI-G{Misc 2020 dated 29.09.2020.
2. Ministry of Encrgy (Power Division) fetter No GPI-GitMisc)/2021 dated 30.09.2021.
3. Ministry of Energy (Power Division} fetter No GRI-01{04y2022 daled 1502 2022,

The Ministry of Energy (Power Division} vide letter dated 29.09.2020 conveyed the decision
of Cabinet Committee on Energy (CCoF) duted 10.10.2020 regarding closure of GENCOs'
power plants in phases (Annex-I).

In view of the financial difficulties currently being faced by GENCOs, as well as in the
forthcoming years, owing to reduction in capacity charge, closure of power plants and shifiing of
tadiff base on Tekc & Pay; ithe Power Division submitled a susumary for financial support to
GENCOs. The said summary was ¢onsidered by the Leonomic Covrdination Comminee of the
Cabinet in its mecting held on 23.09.2021 under Case No.ECC-348/32/202| dated 23.09.2021,
The approval of ECC was conveyed by Power Division vide letter dated 30.09.2021 (Asmex-If).

I the said decision the ECC approved supplementary grant of Rs.506 niitlion for pavmcent of
salaries, pensions, overheads ete. in respect of Lokhru Power Generation Company Limited
{GENCG-1V). The ECC also constituted 2 Commitice under the Chalirmanship of Secretary
Pawer Divisivn and comprising of Mr. Auwar Sheikh, Senfor foint Secrewry, Finance Division
and Representative of NEPRA with the following tenms of reference (TORs) regarding GENCOs
plants decided for closure hy CCoE: _ '

i Justification for the closure and cost savings;

il. Assessment of cost incwrred on the closure;

iii. Loss of Revenue due to the closure;

iv. Broad based impact on the hooks of the povernment;
v.  Viable options for disposal of assets pertaining to those plants.

Oﬁ'\f‘ Page 1 6l2
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The Power Division vide letter dated 15.02.2022 has desired 1o submit working papess 10
proceed with the abuve TORS nssigned by BCC {Arnex-111).

I view ol ubove, it Is advised to plense provide your valuable input covering, besides athery,
peint-wise justification for cach ol the five TORS mentioned ubove,

Comprehensive reply of each GENCO, supporied by documentury evidences, must reuch (his
alfice within one week time,

=

MUHAMMAD IMRAN 23 /02- S
Managing Director & CEO

Page 2002
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SECRET
No.GPi-G{Migc)/2021 ’
Govornment of Pakistan
Ministry of Energy
L
/" Islamabad, the 30" September, 2021

The Chief Exacutive Officer,
GHCL,

islamabad.

SUBJECT; APPROVAL OF FINANCIAL BUPPORT TO GENCOsS.

Please find enclose of EGC decision bearing No. ECC-348/32/2021,
dated 23.08.2021, on the subject sbove, and forwarded for information.

Encl: As above

{Mdhammad Nagem})
Section Officar (GENCO's)

cC:
APS to Joint Secretary (T}, Power Division, islamabad.

GHCL
F Oy thx 159
Dute: Bl o ey
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Case No,ECC-348¢32/2021 Dated: 23 September, 2021

APPROVAL OF FINANCIAL SUPPORT YO GENCOs

DECISION

The Economic Coordination Committee (ECC) of the Cabinet cansidered the summary

dated 10! September, 2021 submitted by the Power Division egarding "Approval of
Financlal Suppont 10 GENCOs" and approved a Supplementasy Gran! of Rs.500.00

milion for payment of Salaries, Pensions. overheads ele.. in respect of GENCOMY,

Lakhea. However, Power Division shall consuit Finance Division for meeling requisite
codal formalities in this regard.

(. The ECC also constituted a Committes under the Chalmmanship of Sacretary,

Power Civision and comprising of Mr. Aawar Shaikh, Senicr joint Secrelary, Finance

Divisicn and Representative of NEPRA with (cllowing terms of reference
regarding those planis;
i.
i,
i,
v,
¥,

Justihcation for the ciosure and cosl savings,

Assessment of cost incurred on ihe closurs;

Loss of Revenue due io the closure,

Broad based impact on the books of the governinen;
Viable oplons for disposal of assats peraining lo those plaan,‘

.
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GHC 7

First Floor, OPF Building

GENCO HOLDING CO. LTD, Sector G-5/2, Islamabad.
Phone: 051-9217601
Fax .' © o 081-5217602
No. GHCL/ICEQ/CTO/ } DA X\ S 03.03.2022

Chief Executive Officers
1. Jamshoro Power Company Lud, (GENCO-1)

2. Central Power Company Ltd. (GENCO-II)
3. Northern Power Company Ltd. (GENCO-1I1)
4. Lakhra Power Company Lid. (GENCO-1V)

Subject: CONSULTANCY SERVICES FOR CONDUCTING A STUDY TO DECIDE

FUTURE OF OQOPERATIONAL AND NON- OPEBé:I:IONAL POWER
PLANTS OF GENCOS

Ref: GHCL [ctter ref: No. GHCIJCEO!D?I-% dated February 23, 2022

This is in continuation to the GHCL letter under reference vide which the terms of reference (TORs)
of the Committee already constituted by the ECC under the Chairmanship of Secretary Power
Division were conveyed for valuable input of all the Chiel Executives covering, besides others,
point-wise justification for each of the five TORs mentioned in-there,

Further in the context, and while the input on referred letier is siitl awaited, GHCL has been directed
{o hire the consultancy services {or a study to decide future of the operational and non-operational
1 power plants of GENCOs. Draft TORs (or the said consultancy services are attached herewith,
Vaituable comments on theses TORs as well as suggestions to srrengxhen the activity are rcquested
within two days positively.

D/A:  Asabove,

»

.
YN
N
Engr. Dr. Niaz A, Memon
Chief Technical Otficer




CONSULTANCY SERVICES FOR CONDUCTING A STUDY TO RECIDE FUTURE OF
OPERATIONAL AND NON-OPERATIONAL POWER PLANTS OF GENCOS

PRELIMINARY TERMS OF REFERENCE
A. PLANTS UNDER SCOPE OF THE STUDY

The Cabinet Committce an Energy (CCoE) vide decision in Case No.CCE-47/14/2020
dated 10.09.2020 decided to closc incfficient power plants of public sector generation
companies i.e. GENCOs in two phases, which are tabulated as under. Table-1 states the
power plants decided for immediate closure and Table-2 states the power plants currently
retained for system requirement, however, decided to be closed till September 2022.

I. Power Plants to be Closed in Firsl Phage:

;. Nameo{GENCO : || PowerStatign/ | .-Units | Capacity
JPCL (GENCO-I) TPS Jamshoro
GTPS Kotri Ji? 119
458
CPGCL (GFENCO-I)) Block 1 & 4 1to4 430
TPS Quetta 6 22
472
NPGCL (GENCQ-IIR) TPS MZG 5&6 355
SPS FSD &2 97
GTPS FSD 1t 4 75
NGPS MTN j 192.
GTPS Shahdara 85
204
LPGCL (GENCQ-IV) T.akhra 1 &2 70
1796

Table-1

1. Power Plants to be Closed in Second Phase:

. Name of GENCO;.. | ‘RowerStation'/Block |
JPCL (GENCO-I) | TPS Jemshoro
CPGCL (GENCO-11) | GE Block, Guddu
Siemens Black, Guddu 11w i3 415
T
NPGCL (GENCOWIT) | TPS Muzaftargarh 04 920
GTPS Faisalabad 5t09 . 140
1060
3475
Table-2
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B. SCOPE OF THE STUDY

pa—y

Assessmenl of useful )ife of these power plants.

Assessment of need of these plants for the power system in Pakistan.

Economic viability of these plants, based on location of each power plant, including
but not limited to, net delivered cost to the consumer, grid stability, fuel & skilled
human resource eic.

Rethabilitation need of these power planls i any, to make these plants competitive in
current power market.

. Assessment of fair determination of tarifl by NEPRA for these GENCOs viz~a~viz

principle of prudently incurred cost recovery.

Based on ubove assessment and analysis, address the following quenea of the Economic
Coordination Committee of the Cabinet:

ii.

il
v,

Justification for the closure and cosl savings.

Assessment of cost incurred on the closure.

Loss of revenue due to the closure.

Broad based impact on the books of the government.

Viable options for disposal of assets pertaining to these plants.

Paga 2 of 2
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Mr Shahpa Gaum,

SrRnal Asustant 16 Prune Menister OUnf neigy.

Mol {Power Diviveon) Pak ¢, Secrniariat,
Islamahad

subjrct - Pedermance of Publlc Sector GEHCO

A meeting was heid nn Sunday Augost 16, 2010 at CPPA.G office, vide 4ok |Porner Drsnanay Latter Ha #t.
r,

05106172012 dated August 13, 2020, 10 review implementatian of the decisions of CCof ard Tases % Tergrts The

meeting was chalred try the Special Assistant to Prime Minister on Fower Sectnr. Duimg the mestirg, the (het

advised WIDCIHPCC and GEMCOS to sit together and to assess the need 10 cantinue aperating levt #fiviart
plants due {¢ technical limitations of the system stability.

in Tight of the above disectives, 3 meeting hatween GHCL/GENCOs and rlaiior.ei Power Control Centre (HPLCY

was held a1 the office of NICE Islamabad on 17.08.2020 @ 1030 Hrs
Following offlcass participaled in the meeting:

Me. Muhammad Ayuh

Cnpr. Dr. Hiaz A, Memon
Syed Tanveer A, Jafri

Mr. Sabeeh-u-Zaman farugui
Mr. Rustam Ali Ghouri

. Mir, Abdul Karcem Memon

General Manager (Ops}, NPCC

Chief Technical Officer, GHEL

Chie! Executive Officer, GENCO-I

Chief Executive Offices, GEHCO-1li

Chief Engineer Technical Director, GEHCO-I
Directar MIS, GEHCOAI

LA T e

Following discussions was made during the meeling;

] GLE?
Unlts NPCC Comments GENCO's comments retng
Year
GENCO- « 300 MY/ of powed s required 3% the
i tnit Mot 01 is on top of mesit arder | jacation for cptimum operation of | 2030
[ TPS famshoro among TPS Jamshoro Generating URits | ypo yamchioro $00 1Y Grid.
Unit HO: 01 1-4. The Units of TPS Jamshoro 2re

. . v In absence of GTPS Kotry, {due to de-
required duting hot summer seaion, . \

(on & off) when wind generation is licensing) the aparatar was forced to
Inwt & In canal closer pericd, apersts  Jamshcso  steam  units
Thersfore, the Unit Ho 1 may be intermittentty during last month
veired  aflar  Commissioning  cf | (stanted six times during June-July

2°660MV/ coal fired Unitsof the seme | 2520) 1p proside  approcmately
II

i

Scanned with CamScanner



Halon

Foen g mach feasdie grg Coit cHeCine

| Coad/Gay/RIQ

100~ 150 RUW far syatem ylahdty

1o opetate 120 MOW GTPS xoir on
rombned Cytle mode on gt huel B9

leat Than Ry 10/ bWh
o {1 15 worth 10 mehton that the GTPS
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yuble on vnplementalon ol
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HIPRA

reitore the

While the traty 32 R) of GIPS
Laraiho40 Qe femas o DTN |
il espry of lxese ie 2018
Hoaeuet, it o Qe stendmalal 1o fun
theie wmlt an edgenout Lot Can
Al epetate a1 Contvpenty Rewstve
to kéep Ihe Heudulity of fuel ip,

el t

GENCO-H

TRS GUICOU
Units No: 06

57G-06 of PS5 Gudidy 5 [he ¢ombiud
eyele Unsg of GT.07 & GL30, wherpas
S$TG-05 is the combined cytle Unit al
GT-07 & G708 Thew & Umly
campiise Block-02 af Guddu Power
Plant aperated on Indgencus and
dedicated Maturai Gas bewng supphed
by QGOLL throwgh 2 vald Gas
J Jgreement,
As  pear merdt  order hbockel i
ecanamcal than miny other power
Plants runaing on RFONSFO & RALMG
and  3sa chedper than sams 1994

date.

© hisck more effient which would

hydel Umes. Therefcre renremen: of |
Unit No: 08 may consider ¢a its cue |

* The bigl o 3 cembmed cyche plant
baved on GE Frame € gas twbing
uruly whah 3 3 dependable %
reiabie  machine  and  piobally
accepted fos long e '

vt 1 undnimous consensus that the
biotk 1 economxa! 33 commented
by MPCC. o '

¢ GENCO- N 13 10 procesy of malung the

023

erhanes 113 poaton mthe (A0,

o TPS GUDDU » fusted by kansh Xot
{XX) za% Held whuh iy gedicated for
tha pasts $Latan 1l s depleton
for  over  neat 15 years
ppronmalely. Therelore, the gas
turbines hoerie thould -match the

/ d?g,\\fﬁ\-"

i1
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GENCO-1]
TPS GUDDU
Units No: 11,12
& 13

Unit No: 11,12 & 13 comprises Block-!
of TPS Guddu having <combined
Capacity of 40amwW in which 5TG Unit
Mg: 13 is in damaged condition since
2013, therefore the net capacity of
Block- 1 at present is 230MW in open
cycle bearing high cost than combine
cycte tariff, but stilt lower than many
RFO/LSFO& RLNG power plants
already in operation. Unit No: 11, 12
were refurbished in 2018 and their
capacities were restored near to the
instalied capagities (230MW).
Therefore, instead of
decommissioning of Units Nol) 12 &
13, CED Guddu may be advised to
rohabilitate STG-13  as  early  as
possivie as Mockl in combined cycle
made is more elficient than Block-i af
same station just below 747 Units and

will have positive impact on energy
tlix cost. '

depletion schedule of KX Gas Field.,

GM NPCC is agreed to the point of
view of GENCO-I! and fully supported
the retention of tha black-1 (Unit
$i0.5 to 10) in the system dye to
imperative importance for the power
system stability and for cheaper
enargy Mix cost.

« It is unanimous consensus that the
blocks) [11,125%13) is economical in
open as well as in combined ¢ycle
mode of ogeration as commented
by NPCC, :

¢ Furthermore the rehabilitation of
STG unit Mo 13 is afready under
process and the unit will be back on
bar lo make the block more
economical and viable in EMO.

GM NPCC is agreed to the point of

view of GENCO-I1 and (ully supported

the retention of 1he block-l {Unit Ne

11,12 &313) in the system due o

system stability and for cheaper
energy Mix cost,

» The up-gradation of TPS Quetta is
being pursued in compliance to
the recomimendation of special
commitice on CPEC as conveyed
Ly Ministry of Energy vide No.2
{1}/2020-4C-CPEC " dated
11.08.2020 for its implementation,

imperative importance for the power®

GENCO-I

TPS
MUZAFFARGAR
H

Units No: 04,05,
& Co

The Units of TPS Muzaffargarh are
costly in the meril order on RFQ but
presently serving as a uconlingency
reserve  on southern  Punjab  in
combinaticn with Kapce, Lalpir &
Pakgen during high demand rmonths of
May, june, July & Aug. However
provision of RLNG 1o TPS
Muzaffargarh would drastically lower
the generation cost by approximately
50%.

* it is unanimous consensus that the .
plants are required due 1o
" strategic location and potential for

" ‘future  hybrid technology base
enhancement as endorsed by
NPCC.

2033

S kA

qu’//./’_—’_— g
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[Therefore, i order {o utllze huge
invosument of GUF &id cejtivg i
view contingency status and i3
stroteglc locatlon, the operation of

shifted from RFO to ALNG, so that )t
may pe utllized efficlentty &

cconginically,

Tes Mutalfsrgarh Units should be

GTPS

FAISALABAD
1 Units Nou
0%,06,07,08 &

05

Power plants in Faisalabad city Yoad
center and its operation is very much

useful tao avold the Overloading of
Qeitl Autps {4*4350MVA) and It s
helpful to reduce the

constraints, The operation of GTPS
Falsalabad on Gas fRLNG. would be
beneficlal and help NTDC to maintain
the system stabifity, reliability and
security within Grid code permissible
fimits in the area and also to avoid

Load Management in Faisalabad.

GTPS Faisalabad is one of the two

. » Importance of operation of plant as
system |-

o It is unanimous consensus {hat the

plant is required due 1o its strategic
location for load management at
falsalabad as endorsed by NPCC,

condenser to
Voltage.

malntain  Systarn

2028

General Comments of Genco’s:

it 15 further suggested that an Independent committee may be constituted to assess the need to further

operste/utilize less atficlent and de-licenssd plants besed on sirategic & technicel viabllity for the wstem |

stability.

Submitied for your kind perusaf please,

NPCC

T S— ‘_H..__.-o-—-’
pir, Muhammad Ayub

Mr., Aldf Kareem Mem’En

L]

Engr. Rustam Ali Ghourl

|

Engr. Dr. Nigg A)

[y

=4

Mr. Sa beeh-u-Z}nmaﬁ‘F’aw(K;i _

Sypd Yadgvear A, Aafn

Hige Jof &
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socrolasy Liergy, Muk, {Power Divivon) Waniabad las infermatige Pause

sanaging Direclae NTOC, A14-Wapda housg Lahore.

Deputy Managing Dkectar {P&L), Wapda house Lahore.

Ganwral Manager {Technicall, Wapda houts Lakors,
Chiet Tawcutive Ofticer TRPA.G, BHlamabad.

Chied Drecutive Qfficer GENCO liolding Company Ld, tslamatzad.

.M {Power System Panning) PiA building, Lahore,
Chiel Executive Officer GENCO 4, Jamshoro

Chiel Exequtive Gfficer GENCO-H, Guddu,
Chief Cxacutiva Officar GENCO-1H, Muraffargarh,

Scanned with CamScannerl .

gy

Pogn et B




NATIONAL TRANSMISSION & BESPATEHC

[

OMPANY Lid

b " Office of the
l':honc: 05_1 8311557 AoV ) General Managez (SO)
Ifxfh:m_gci it 9;?3:15-73 [cro _Notiosh] Pawer Control Centre
Fax No: U519 y TMUW .81, sl abad

Iz e |
No. 973 2 & /G (SOMNPCCAID(CAy  [iriieehl L ated; Bo =24z 2620

Managing Director, NTDC

414, Wapda Hovs,
{.nhore.

fnre GREA)
LAD
510200 |

Subject: Performance of Public Sector GENCOs

Referoee: NEPRA lf:mil received Oll.dﬂféd.‘ 06.0?.2020 co aftached

It is apprised that NEPRA vide above referred emaif has sought comments on technical and strategi

importance of gencrating units/Machines of Public sector GENCOS (GENCO- L, IT &10).

The same is given as under:

Unids

. GENCO-I

TPS jamshoro
Unit NO: 0!

NPCC Comments

P

! Unit Ne: 01 is on top of merit order among

} TPS Jamshoro Generaling Units 1-4, The

' Units of TPS Jamshora are required during

| hat summer seasan, (on & off) when wind

: generation {s low & in canal closer period.
Therefore, the Unit No: 01 may be retired
after Commissioning of 2*660MW coal fired :

¢ Units of the same station.

2030

e e b

IGCEP retiring Year

b

| STG-G6 of TPS Guddy is the combined
eycle Unit of GT-09 & GT-10, whereas
STG-05 is the combined cycle Unit of GT-
07 & GT-08. These 6 Uits comprise Blogk-
] 02 of Guddu Power Plant operated on
Indigenous and dedicated Natural Gas bein. 202
+ supplied by OGDCL theough 4 valid Gag = | ’
["agreement, :
A3 permenit orderblock-Il.is.econgmical
than many other power Plants running on i
_T}f}fg{ESFO‘ & RLNG End alSo cheaper tham
some€ IPPs Tiyde! Units, Therelors refitaimen
of Uit No: 0  uay.considered.on its die

| date, '
e e

——— ]

page, |-3
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TPS Guddu having combined Capacity of -
404MW in which STG Unit No: 3 {s in
damaged condition since 2013, therefore lh;
P AUl net capneity of Block- T at preseat is 230MY
! g?BGéJOD?Hu & 13 o | Inopencycle bearing high cost han combine
e cycic inni T, but still lower than many
REOQ/LSFO& RLNG power plants already.in.
' ’ operation. Unit No: 11, 12 were refurbished
! i 2018 and their capaclt_ggr»w
i | Ticar to the stallsd Tapacities 230MW).~
o Tlictelre, instead of decommissioning of
{ Units No11,12 & 13, CEQ Guddu may be
' rdvised to rchabihta*c $TG-13 as early as
f posqlblc as Block-I in combined cycle mode.

15 more effi cicnf'thzm Block-11 of same

station JLlSt bclow 747 Units and will have

posmvclm act on grier Mlxcost
] E.J,_..q EY

'GERCOamm T T
: The Units of TPY Muzaffargarh are costly in

the merit order on RFO but presently serving
asa contmgency reserve on southern Punjab
_ in combination with apco, Lalplr & Pakgen
| during high demand months of May, June,

: Eﬁ?;g??ﬁg ;: EG(%RH July & Aug. However provision of RLNG to
: | TPS Muzaffargarh would drasticaily lower
the gencration cost by approximately 50%.
Therefore, in order fo utilize huge |
investment of GoP and keeping in view
contingency status and its strategic Jocation,
the operation of TPS Muzaffargarh Units
should be shifted from RFO to RL\IG 50
that it may be unlizedaefﬁcwnlly &:

economically,

l
]
|
'

i
l Unit Nos 11, 12 & 13 comprises Block-1of |

- !
!
t
|

r
|

2023

2033

GENCO- -HI

GTPS Faisalabzid is one of the two Power
plants in Faisalabad city load center; and its.
operation is very much useful to a.‘-’!)ld the
' GTPS FAISALABAD Overloadmg of Gatti Autos (4*450M‘!A)

| Gits No: 05, 06,07,08 & and it is helpful to reduce the system '
00 constraints. The operation of GTPS

: Faisalabad on Gas /RLNG would bcl

I' beneficial and help NTDC to maintain the
; system stability, reliability and sccu}it}'

: within Grid code permissible limits in the

I
f
I
[

f

2028

it e m |e——— 4 m e

-

area and aiso to avoid Load I\/{smage1 ent in
__{ Faiszlabad. _ r
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ubmissions on the subject matter it is requested that input Power

Kot o e e s gard and sent to NEPRA, so that suitable decision may be taken,

System Ploaning may be taken in (his re
please.

(Engr. Muhamfifad Ayyub)
GM (System Operation)
NPCC, NTDCL, Islamabad

. Deputy Managing Dircctor (P&E), Wapda house Lafiore, .
General Manager (Technical), Wapda house Lahore
Chief Exccutive Officer CPPA-G, Islamabad :
Chicf Exceutive Officer GENCOs Holding company, Islamabad
G M (Power System Planning) PIA building, Lahare
Chief Executive Officer GRNCO-], Jamshoro -
Chief Executive Officer GENCO-I, Guddu. :
Chief Executive Officer GENCO-IH, Muzaffargarh, *

¥

LU - Py

page. 3-3 .
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: @ NATIONAL TRANSMISSION & DESPATCH COMPANY
L NTESS Nationel Power Control Centre, Sector H-8/1, Islamabad

* ' Tek: 051-83 11857, Fs 051-33150851

" Genersl Manager . m&& "23 GM (SOVNPCC.
TLA T AW - 5

{System Operationy

Jolnt Secvetary (Trangmission),
NTDCL, Power Division MOE, .
Tsizmia bisd! ’

-65 . 2o}

Altention: Mr. Hamnsad Roin Section Officer NTDC

Subjects  Comments Regarding Retention or Retirement af GENCOs Pawer Plani Unily

Refercoie:

Mezling with Seoretary Power Division st Commitiee Room MOE Power Division cn 4* May 2021

ft is apprised thet NPCC comments atong with NTDG Power System Pla
in consolidated form regarding the subjest manes & aitached 83 Annexurs
further proczss please.

DiA: Annexi-A

agr. Gh

rning deportment tomments
-A Jof your information snd

{ General Maager (System Operation),
NFCC, NTDCL, {sjzmabad,

ce:

1. Munaglng Dlreempe NTDCL Lahone

1 Chief Executve QMo GENCQ Hoiding Compuny

3. Deputy Mrneging Dirmor (PEE), NTDCL Ladors.

1. Guoorsi Munzge Power Syntms Puoming NTDCL Labore,

1
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Natlonal Transmission & Despatch Company Ltd. (NTDC)

Genersl Managsr (Power System Planning}

NG. 75558
Q. GMPSP/ 1 Datad: 05-05-1011

Ganeral Manager {Syatum Opatation)
NPCC, R8N, Islamabad,

Subject: CUmmnnh Regarding Rotontlon of Retirernent of GEMCOs ¢ avwer Plant Linlts
Ret; GM {SO} lelier No. 6438-40 GM{EOYNPCC daled 04.05-2021.

“Whh reference 10 your letter No., the fospenss of this office is givon 88 under:

_.r-"- .-I s, e 3 LY AT RO . JJ “ >
RN A ISR RPSTT A . ﬁ ., Powar Systamy
quto.v-w-“"“‘ e 'J"‘i {75k  Shpheltyy ---u#;qcommduu Pt

. A I ti-_; Ve, :,.: o ,.,.h e :Canfmbuts.

Required dudng lerws Agree with
wind in summer seasan | HPCC
o meet DISCOs & KE caraments for |
|oad demand. K-Elecuric | ungl the
Increased its drawl completion of
from Jamshare thizugh | SO0 k¥ grid
220 k¥ Jamshare - XBA | staten at XX
cIrguits after lts when e
rehabliitation In view of | pawerflcw
expected agreement of | fram
1100 AW draw] JTEhero
between K-Electric, K-4leciic thall
NTOCL & (PPAG yet o | degreass.
besigned,
To be retained an merit
srder (Unlts are Agres witn
opersted caindigenous § NPCT
Gas}. The unlts occupy | Somments
higher rank tn merlt :
order, ] .
Atpresent STG 134 | Agree with
under fuitiSince24- | NPCC
i 03-3013) itk sormmanty
resored then the block {

Guddy e, Unlts (1133 1n
slemens it an als tombined cycle tyvary

Block 13 cheap (Indigenous gas)
33 pec Beonomic Merly
Order, Evon Unly
{31332) belng on open
tycle meda ace alio,
theaper than ALNG
Pioai, PLA Tower, Eginga Rowd, Latmrt, lﬂbﬂl-ﬂ 03405, Tz 991 42 XTI Migm pas@atis.com pk

\ st
\.-v‘ o B Ld l'._n + .‘

{ TPSSamshero | 1 &4 | AFQ/Gas 400

Guddu

| GE glock S1010 G 600

Scanned with CamScanm



ARSI LN T P
S ‘ Lot - Te iy * AP “]lf.sﬁt(lili'f
GEﬁCQ P Povl'ur NARH Un[t T ity i -t ;e I o":aﬂ jng .
e astation!alo}k ]‘ :N“l NN ')'.. o QP?CCﬁm{;};gnu”-" ﬂﬁ{ RS
AR R L R LT A A * ominents &,
Plonts and ba!n( Gas
Turblne commitied
quickly 35 and when

rgquired,

The units are required
In high peak demand Generaily
peflod to meet systern | agree whh
load demand as well a5 | NPCC

Yo support overioading | comments on
of SROFIA0RY avsliabillyy of
Transformers at 75
Mutaffargarh and New | Muzaflacgach
Multan Grid Statlons by | plant.

- : i t However, It
s tlod |RFO/Gas| 9zp | EOVAIREINLEM A

Muzatfargarh patameters In desired | needsto.be
limits, Theseunits csn | checked By
be retired once HBCC whether
‘ . sufficlent generation #l} four units
Hil capacity Is avalishle are raquired
' and the above- o
mentlongd . | fewrer Mo, of
sys_temltransformer units are
Constraints are required,
removed,
It needsto be
re-considered
Must be retalned til In view of the
GT9S _commigsfoning of fact that GTPS
Falsalabad S5t 9 Gas 130§ Trimmu Poweshouse Faisalabzd has
and SO0 kV Falsakebad | not beenused
West Grid Statlen. in recent past,
i asperovr
| information.

in addilfors to above, this office is of tha opinien that the subjrct matter 1s a very sensilive
issue and |y requlred o be considered not only for shod ternT parspacilive as has been
mentloned by NPCC but alsu for long term perspectiva. The assumptons of IGCER 2024
have been finalized and IGCEP is going 10 te prepared shorlly, R Is' supgested that the
decislon on the subject 1o be made after review of IGCEP 2021 snd on the basis of delalled
dellverations among ralevant stakehalders like SO, CPPA-G, NTOC, F°|B MOE(F‘D) ew. and
soma Indapendenl study may be coaducted, if neaded, I this regsrd.

{ njum Aziz)
1 M

Copy o Cenera anager (Powar Systam F__%_annlng}

1. Managing Director NTDC

. 2. Jolnt Secrelary, Minlstry of Energy {Power DNislon), Islamabad;

3. Dy. Mansglng Director (P&E), NTDC

«  Masler Fils
+* Flowt,

PLA Tower, Egeriogs Road, Lahore, | TEL:+9247 99307617, Fux 493 43 3630773 Mgra psp(@ntde.compi
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Government of Pakistan
Alternative Energy Development Board (AEDB) -

B/3/1/GWTech/17 e o ,,,_@Q(/’ Eé/Ober 20,2022

. T

Mr. Shakil Ahmed _D¢ Clo e b«‘- T
P . & CM!‘( Mo ' =
Additional Director eopy SR
Registrar QOffice _ADGET - (B E G ‘\3 Lo
National clectric Power Regulatory Authority —la(HEE) - (Ll T :“E“* g
islamabad. _. Cmg. (TeSH) RN
s, GETBET) 5 E

Subject: Comments on Indicative Generation Capac:tx E_panston Plan 2022-‘33" '
2031 (IGCEP 2022) ™.

This is with reference o NEPRA letter no. NEPRA/DG(LIC)Y/LAT-01/18675-33
dated September 27, 2022, on the subject matter. . ‘ _

2. ¢ This is to convey that AEDB has received several proposals from potential
developers and provincial governments based on New Technologies under the ARE
Policy 2019, which provides for the proactive procurement of electricity through New
Technoiogies cn the unsolicited mode. However, such proposals could not be processed
by AEDB without incorporation of the quantum in the IGCER, as Section 1.4.3 of the ARE
Policy 2019 states that IGCEP outputs will form the basis of all on-grid capacity
procurements.

2. In view of the provisions of the ARE Policy 2019 and considering the fact that
various proposals on New Technologies are pending approval of AEDB, NTDCL was
requested to allocate a quantum of approx. 1000 MW in the IGCEP 2022 through New
Technologies. However, through the draft of the IGCEP 2022 submitted by NTDCL to
NEPRA for approval, it has been noted that no quantum has been aliocated for
procurement of power through New Technoiogies. :

4. Foregoing in view, NEPRA is reguested to aflocate a suitable quantum in the
IGCEP 2022 for procurement of power through New Technologies. In this regard, it is
proposed that a capacity of 1000 MW be initially considered for New Technologies in the
IGCEP 2022,

{Sheeraz Ahwar Khan)
+ Director {(Wind/ST)

Copy to:
.. Chairman NEPRA, islamabad.
ii. SPS to Secretary, Ministry of Energy {Power Division), Islamabad.

2% Floor, OPF Building, Shahrah-e-Jumhuriat, Sector G-5/2, Islamabad.
Ph: 051-9202082/ Fax: 051-6222364
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Chairman B"ﬂk M
National Electric Power Regulatory Authority

Isiamabad.

Subject: Allocation of Quantum in the draft Indicative Generati
23 Expansion Plan 2022-2031 (IGCEP 2022) for Developr_nent of ARE New New

LN
% ) Technology Projects
O |

This is with reference to AEDB's comment given during NEPRA's hearing dated
19 October 2022 & AEDB's subsequent letter No. B/3/1/GWTech/17 dated 20 October
2022 on the subject matter.

2. It is apprised that ARE Policy 2018 and the National Electricity Policy 2021 requires
a quantum in IGCEP to procure power from ARE projects either through competitive
bidding (for matured technologies like wind solar & bagasse) or on Cost-pius tariff basis
from unsolicited new technology based ARE projects.

3. AEDB is in receipt of several unsolicited project proposals on new technologies
from the potential investors as well as from provincial governments (Annex-i). The
received unsolicited project proposais are on Waste-to- Energy, Concentrated Solar
Power (CSP) hybrid with PV, Power to X (P2X) electricity generation through green
Hydrogen and solar PV with battery storage. It is important to highlight here that all the
proposed ARE fechnologies wili provide reliable and dependable power in the form ofm
coniinuous supply, with no intermittency and no foreign cost on lmport of fuel for power~
generatlon |
]:\‘3
4. The Section 1.4.3 of the ARE Policy 2019 states that IGCEP outputs will form thet\\
basis of all on-grid capacity procurements. Due to unavailability of quantum for new
technologies in the IGCEP, AEDB is unable to process the received proposals. Moreover(&'ﬁ :
AEDB does not have the cost and tariff data for the proposed projects at this moment as~,
the firm project cost and expected tariff data would be available once these projects wilP

condu/ctthemtailed feasibility study after the issuance of Letier of Inient (LOl) by AEDB

[n/yv
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Government of Pakistan
Alternative Energy Development Board (AEDB)

based on IGCEP quantum. Nevertheless, NEPRA will be approving the tanff of new
technology projects as per GoP/NEPRA rules/regulations/poiicies.

5 AEDB vide letter dated 10 -February 2022 had requested NTDC to allocate a
suitable guantum in IGCEP 2022 for capacity addition through new ARE technologies

and subsequently requested the same to NEPRA vide AEDB reference letter dated 20
October 2022,

6. In view of the aforesaid position, NEPRA is requested to consider allocation of

100MW quantum each year for development of unsolicited ARE projects on .new
technologies beyond 2024 up to 2031.

Best regards

{Shan“Jahan Mirza)
Chief Executive Officer

- Copy to:

i. Secretary (Power Division), Ministry of Energy (Power Division), islamabad.
. Registrar, NEPRA, Islamabad. :

2" Floor, OPF Building, Shahrah-e-Jumburiat, Sector G-3/2, Islamabad.
Ph: (51-9222365/ Fax: 451-9222364




LIST OF PROJECT PROPOSALS ON NEW TECHNOLOGIES

Company Name Project Location Capacity Execution
(TYPE) mode
Chishtian Power Concentrated Loralai, 50 MW CSP | Request for
(Pvt.) Ltd. Solar Power Balochistan issuance of
with Solar PV 50 MW Solar -} hybrid LOI
' PV under ARE
Policy 2019
2. Grange Solar (Pvt.) | Concentrated Rahim Yar S50 MW CSP | Request for
' Ltd, Selar Power Khan, Punjab issuance of
{GSPL file) with Solar PV 50 MW Solar | hybrid LOI
' PV under ARE
Policy 2019
Grace Solar Power | Solar PV with | DG Khan 500 MW with | Request for
Company (Pvt.) Lithium Battery 400 MW issuance of
d. Energy Storage Battery hybrid LOIL
Backup ‘under ARE
| ‘| Policy 2019
| Ziarat Energy (Pvt.) ; Concentrated Loralai, 75 MW CSP | Request for
Ltd. Solar Power Balochistan and 75 MW | issuance of
with Solar PV : Solar PV hybrid LOT
- ' under ARE
Policy 2019
?2X Energy Hybrid of Karachi & 220 MW Regquest for
| Solar, Wind Gwadar Solar issuance of
and Hydrogen 399 MW hybnd LOIL
Project ; Wind under ARE
1060 MW Policy 2019
Hydrogen . Co
Sowitech Hybrid of Lasbela, 51.2MW Request for
Operations Gmbt | Solar, Wind Balochistan Solar issuance of
and Battery 197.4MW hybrid LOT
| Storage Project Wind ¥ under ARE
! | 3tIMW Policy 2019
| Battery .
Storage
7. Khan Renewable Waste to Rawalpindi / 40 MW Request for
Energy {Pvt.) Ltd. Energy [slamabad Waste to issuance of LOI
Energy for new
Preoject technology




Goverpiment of Pakistan
Alernative Energy Developmeni Board (AEDB)

BfI1IGWTechi17? October 20, 2022
Mr, Shakit Ahmed

Additional Director

Registrar Office

National Electric Power Regulatory Authority

islamabad.

Subject: Comments on !ndicative Generation Capacity Expansion Plan 2022-
2031 (IGCEP 2022)

This is with reference to NEPRA letter no. NEPRA/DG({LICVLAT-01/18675-33
dated September 27, 2022, on the subject matter.

2. This is fo convey that AEDB has received several proposals from potential
developers and provincial governments based on Mew Technologies under the ARE
Policy 2019, which provides for the proactive procurement of electricity through New
Technologies on the unsolicited mode. However, such proposals could not be processed
by AEDB without incorporation of the guantum in the IGCEP, as Section 1.4.3 of the ARE

Policy 2019 states that IGCEP outputs will form the basis of all on-grid capacity
procuremenis,

3. In view of the prOViS‘OnS ot the ARE Policy 2019 and conszdermg the fact tha;

various proposals on New Technologies are pending approval of AEDB, NTDCL was
requested to allocate a quantum of approx. 1500 MW in the IGCEP 2022 through New
Technologies. However, through the draft of the IGCEP 2022 submitied by NTDCL to
NEPRA for approval, it has been noted that no quantum has been aliocated for
procurement of power through New Technologies.

"4, Forégoing in view, NEPRA is requested to allocate 2 suitable quantum in the
IGCEP 2022 for procurement of power through New Technologies. In this regard, it is
prepcsed that 2 capacity of 1000 MW be initially considered for New Technologies in the

IGCEP 2022, /f /1f
y

{Steeraz Ahwar Khan)
Director (Wind/ST)

Copy fo:
i. Chairman NEPRA, Iclamabgo
i. SPSto Secretary, Ministry of Energy {(Power Division), islamabad.

2* Floor, OPF Building, Shalwah-e-Jumhuriat, Secior G-5/2, lslama.bad
Ph: 051-6202082/ Fax; 051-9222364 .
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1§ ‘E}‘ Seieral Mahager {(Fawer System Pianning}
RES: ‘é‘ National Transmission and Despatch Company Limiled (NTRCL)
C o ({m 4" Floor, PIA Tower. Egerlon Road
5 el Lahore.
L . '.:;'!i Subjzct Datz Regquirements: Formulation of Indicative Generation Capacity
| =iy Expansion Plan |\GCEY 2022
ey ' AIAGE.
. l: f* . THis is wilh reference lo NTDCL letter no. OMPSP/CELF&GP/MLF&GP/404/486-
G VR12 dated Jenvery 28, 2022, on the subject matist,
o } ; |
S Bs requested vide ehove rafeired izier, AEDB has submitied the project specific

. "Category-1 & Il of the CCoE decisions) on the provided fink {onling). The print-outs of the
data sheets (Wind — 33, Solar — 43 & Bagasce - 23) are alsc aitached herewith for
information & further necessary action at your end, piease.

o r“h';idata of alf the existing, under-consiruction & firm future ARE projects (falling under

s ~ :

{‘\\ i 2. In addition to aforesaid prejects, please be informed that aif the future ARE projects
“Y AL falling under Category-lil of the CCGE decisions and ARE Pelicy 2019 are required {o be
TN

-~ I procured through compelitive bidding process as per ihe decisicn of the Council of
' = 7% Common Interest (CCY) in its meeting held on August 06, 2620. The ARE Policy 2019

by 2630 envisaging development of ARE projects in all parts of the country utilizing the
available ARE resources. Accardingly, NTDCL is requesied {o aiso consider the ARE
.' projacts falling under Category-lil and ltargets given under the ARE Policy 2018 while

setis a target of achieving 20% capacily from ARE lechnologies by 2025 and 30% capacity .

4

4 itis also worth mentioning here that the ARE Policy 2015 also aflows for proactive

Secticn 1.4.3 of the ARE Pelicy 2019 states that IGCEP outputs will formithe basis of a
- on-grid capacity procurements {except net-melering). In light of the above provisions of

: srocurement of power throtgh Néw Techndiagies on the unsiicited mode. in this regard, i;
>

m polential developers and provincial zovernments, However, such proposals couid

ough vind & solar energy only. Accordingly, in view of the provisions of the ARE Policy

2% Floor, OPF Bailding. Shahrah-c-Jumhuriat, Sector G-5/2, Islamabad. ’
Ph: 051-9222365/ Fax: 051-9222364 !
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he ARE Policy 2018, AEDB has received several proposals based on New Technologies > @
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Sovernmant of Makistan

Aliernative Energy Development Board (AEDB)

2019 and considering the fact that various proposais on MNew Technologies are pending
approval of AEDB, NTOCL is requested to shocats & suilable quantum in IGCEP 2022
fov capacity addivon wrough New Technologies. [n this regard, il is proposed that

agaomw of new technology be initially considered for New Technologies in the IGCEP
2022. ‘

1

& AEDB remains available for any further assistance in the matter. /7
- 2 ' i/

! / .
/I\ |/.{.--"‘ "';,,{'0 .

] Fi
(Shah Ja¢\an Mirza)
Chief Executive Officer

Copy to:
E/Secretary (Power Division), Ministry of Energy (Power Division), Islamabad.

ii. Managing Director, NTOCL, WAPDA House, Lahore.
#. Chairman NEPRA, islamabad,

2% Floor, OPF Building, Shahrah-e-Jumhuriat, Secior G-s SR
- Ph: 051-9222365/ Fax: 0519222364 2, Islamabad.

Scanned with CamScanner



To,

No: DAE/Gen/212/2021

GOVERNMENT OF SINDH _
DIRECTORATE OF ALTERNATIVE ENERGY

.. ENERGY DEPARTMENT
A f) ¢, O gﬁa_w ren Karachi dated: 28 Octobe{, 2022
£ _ —_ CU& {‘_/(_%)
.- Sa(VeE) o llee 8D ‘_
— s (T SAY NO TO CORRUPTION .
. /I( Shakeel Ahmed, ‘[c
Additional Director, -
Registrar Office, | S
- NEPRA Tower, Attaturk Avenue (East), G-5/1, nd
- Islamabad N
PH: +92-51-9206500 —

Subject: NOTICE _FOR SEEKING COMMENTS & PUBLIC HEARING IN_ THE

MATTER OF INDICATIVE GENERATION CAPACITY EXPANSION PLAN
2022-2031 (IGCEP-2022)

| am directed to refer to the letter No. NEPRA/DG/(Lic)/LAT-01/18675-33

dated 27" September, 2022 on the subject noted above and the views / comments are
submitted as under:

0

The Wind and Solar PV power proiects of Sindh province has not been
included in the committed projects list. in the last comments on IGCEP 2021-
30, the Government of Sindh has already requested to include the five (5)
numbers of Wind iIPPs namely Moro (25 MW), Sinowel (50 MWs), Iran-Pak (50
MW), Norinco (100 MW) and Sheafi Energy (50) with a cumulative capacity of
275 MW having the average leveled tariff of around US cents 3.4 per KWh and
it is once again requested to include these least cost wmd power projec‘tsf n:
committed list of projects in the current IGCEP 2022-31.

Similarly, the Sindh Government also requested to include the ieast cost 1320
MWs coal based power plants by M/s Oracle power during preparétion of
IGCEP 2021-30. If's once again requested to include this project in the IGCEP
2022-31 to provide cheap electricity to people of Pakistan.

Page 1 _of 2
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(iv)

)

(vi)

(vii)

(viil)

.ﬁ

[ TS ol N Ve Lo L] i

‘Solar PV powér’ projects has beeén considered as Category-_ll and F’C1

approved projects but according to the Variable Renewable Energy Locational
Study conducted by the World Bank group, 700 MWs of Solar PV and 480
MWs of Wind can be evacuated in the HESCO and SEPCO grid stations and
are technically feasible for grid integration in Sindh province for the short term
scenario of 2023,

The fuel price indexation has based on June 2022 and the whole fiscal year is
volatile so the NTDC must consider 2020-21 for the fuel price indexation.
Local coal from Thar can be utilized for the coal power.plants and can.be
operated as base load in the Power network, |
The existing Coal Power plants on impoi‘ted fuel need to be shifted tc the

- indigenous coal.

The Government of Sindh has issued two (02) LOIs of 50 MW each for the
development of Waste to Energy power plants in Karachi, Sindh which must
also be included in the IGCEP 2022- 31 '

In reference to section 7.2 of the IGCEP 2022 31, the prownc.al grid company
i.e. Sindh Transmission and Dispatch Company iid (%TD(,) may join hands to
work with NTDC for upgradation and enhancement of Grids / Transmission
network in Sindh province to evacuats p'ow-wer from the least cost Renewable
Energy and Thar Coal based projecis.

2. The above said comments are submitied for taking furt e?\r necessary action

please.

Copy to:

(ASIF JEHANZEB)
ASSISTANT DIRECTOR- -

1. DS(Staff)!PS to Minister for Energy, Government of Sindh, Karachi

2. PS to Secretary, Energy Department, Government of Sindh, Karachi

3. PA to Director Alternative Energy, Energy Department, Government of Sindh
4, Office file

Page 2 of 2



To

Subject:

J

.4' ,‘
No. ED/SO{P) !u:)/ Gr9i =i =

GOVERNMENT OF BALOCHISTAN
ENERGY DEPARTMENT

{Power Section)

B Our Faith Corrupnon Free Pakistan

Dated Quetta the 3 f= December, 2022

-

The Chairman
National Electric Power Regulatory Authority
[slamic Republic of Pakistan, {sigmabad

NOTICE FOR SEEKING COMMENTS & PUBLIC HEARING IN THE
MATTER OF INDICATIVE GENERATION CAPACITY EXPANSION
PLANZ2022-2031 (IGCEP-2022})

The undersigned is directed to refer to your letter No.

NEPRA/DG(lic)/LAT-01/23343 dated 07-12-2022 regarding subject matter and to

enciose herewith the comments of the Government of Balochistan for perusal/

censideration please.

Copy to:

Q {JM}/LLW

Ba ,\. Sy ¥l

Section Officer '
(r (Power)

1. The Additional Secretary (Staff) to Chief Secretary Balochistan

2. P.Sto the Secretary to Government of Balochistan, Energy Department, Quetta
3. Master File.
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GOVERNMENT OF BALOCHISTAN
ENERGY DEPARTMENT - - -

ISTAN IN THE MATTER,

1EN HE GOVERNMENT O
INDICATIVE GEN PACITY EXPANSION P 2022-31 -2022
i S.No. Clause of the Draft IGCEP ] Comments of GoB
01 ecutive sum Pape- | Principaily the conrtribution of

The base case shows a major
contribution from renewable, i.2. 41%
af hvdropower and 20% of variable

: renswadle energy mix py the vear 2030
L . - -+ . .igaturated,

variable renewable energy mix
needs to be enhanced to 25% in the
instant planning. After 2030 the
generation  capacity  will  get
and it -may not be
possible to enhance the share of
variable renewable energy.

i {n erder to determine the optimum

quantum of Solar PV and wind sources
that can be integrated in Naticnal
Grid. The same will be considered in
the next ireration of IGCEP.

Throw forward of the same for
succeeding iteration every time may
not be appropriate as the countryis
already overburdened w.r.t energy
expenditure. We may calculate the
time wvalue of the technology
adoption as well.

02 xecutjve su ary {Page-4}: The vision of local manufacturing is
Indigenization of RE technologies | appreciated. However, the
through local manufacturing is also | mechanism for the engagement of
suggested to lower the basket price, for | manufacturing industry has net
provision of relief to the end consumer ! been suggested. [t would be
as well as saving precious forelgn | appropriate to suggest the Power
exchange while maximizing the | Division to take the lead in
nature’s endowment bestowed upon | collaporation  with  all  the
Pakistan. stakeholders.

03 | 1.4 Objectives of the IGCEP Ameng four broader objectives of
IGCEP, the identification and
optimum  utility of available
resource may also be made part of
the IGCEP objectives.

The planning horizon of the ICCEP is | Variation in the planning horizon of

from the year 2021-22t0 2030-31 the IGCEP with every Iteration
creates unnecessary uncertainty.
The instant iteration may please be
treated an update in the existing
planning horizon i.e, the previous
iteration of iGCEP.

04 | 1.8 Generatign Capacity Expangion | Generation optimization model

tware based on the generation planning
. tool fe. PLEXOS may please be
. updated by insertion of the resource

consideration.

05 | 2.1_Economics of Pakistan Power | Since IGCEP is used as one of the
Sector main  inputs to the TSEP |

IGDP Is positively related with the sales | Balochistan may be given a
. | of electricity prioritized status keeping in view

(1)




| the Socio-econamic sicuation of the |
! province.

2.2 Power Generation

As of June-2022 the total installed
capacity of NTDC system reached to
37,949 MW, Qut of which 34% is RE
share which comprises of hydro, solar
PV, wind and  bagosse-based
technologies and 65% share is from
thermal projects comprising of local
gas, lacal cool. RFO, RLNG and nuclear
based technologies,

The chart shows 1% of Solar
contribution and 5% of Wind based
technologies with a cumulative
generation capacity of 2300 MW,
Whereas the Solar-wind hybrid
potential ¢f Balochistan s more
than 8600 MW ([World Bank VRE
Locational Studies 2019). To getrid
of expensive fossil fuels, it would be
appropriate to un-tap the Solar-
Wind potential of Balochistan.

07.

3.3 The IGCEP Data Sources and
Associated Data Tvpes

The data source does not include
the data from Balochistan Power
Development Board (BPEBE) or.
. Energy Department, Government of
Balochistan,

Acquisition of data from all the
| federating units and the relevant
: agencies may please be made
mandatory as in the instant case
porential of Balochistan has not
been considered at ali.

08

3.6+ Renewable
Generatign
Subsequent Cabinet Conumittee on
Energy (CCoE)} decision of Aprif 4, 2019
and fune 18, 2020, RE Projects, ie.
wind, sofar PV, and bagasse {currently
under litigation except Shahtay)
defined under Categorv-l and i
presently at different stages of
development are envisaged to be added
into the nadional grid during the next
couple of vears.

Energy {RE)

All the candidate projects of Solar
PY frem Balochistan were placed in
Category -11I as per CCoFE decision
(Annex-A} and the instant draft
does not undertake any plan for |
power uptake from the projects in
Categorv-Iil. These are the cheapest
orojects for which the GeB had
already issued LOls which must
have been included in the IGCEP on
jeast costfcompetition basis. It is,
therefore, evident that the resource
of Balochistan province has not
been considered even for next 10
years.

It is pertinent to mention here that
the Balochistan has the best solar
irradiation and one of the best wind
corridors in the region (resource
map enclosed Annex-B). By
excluding the resources of the
province in planning phase we may
not be able to develop a sustainable
and efficient energy mix for the
country. Therefore, the instant
clause may please be reconsidered
by setting a clear direction towards
candidate projects in Category —11l.

09

4, Lo Term Eneres Power
Demand Forecast
421 Long  Term Demand

Forecasting Methodology

Balochistan forms 43% of the land
mass of the country and houses just
&% of the population. Due to long
distances almost 60% of the area
and 40% of the population has no
access to electricity at all. It is not
| clear in the long term demand




forecasting methodology whether

-iths un-served area/population has

been made part of the input
variables or otherwise.

If otherwise then the plan may lack
in reflecting true forecast and may
fail to serve the purpose of ensuring
access to electricity for every one
across the country.

The un-served area/ population
may also be made part of ipputs as
an effective variable in long term
demand forecasting methodology.

The socio -economic situation of

10. | 4.4.3 Load Management . o
i AT&C (Aggregate Technical and ; Balechistan, eleciricity prices and |
i C i Npi- yad T liféline " consumers of  electricity :
; ; Management | make the recoveries slow in the
AT&C lcad management is being | province. Whereas sever issues of
! carried out deliberately on the feeders | governance with the relevant disco
: | where recovery is very low due to | Le. GESCO add up in the liabilities.
‘ electricity theft and other governance | Therefore, AT&C load management
i issues. Non AT&C is being carried out ! factors for the province may not be |
; due to system constraints, fuel [ generalized. The marginalized
! shortage and voltage profile etc. province with meager network
1 coverage may get more deprived if
general assumptions are applied for
load management.
It is, therefore, requested that
! Balochistan may please be treated
separately with specific sets of
assumptions in case of load
managemaent. '
11 | 4.6 Energy and Power Demand | Comments at S.No. 9/n above wurt
Forecast Numbers 4. Lo er n wer
D d Forecast
v4.2.1  long Term Demand
Forecasting M ecleg are
reiterated.
Keeping in view the above it is
feared that the Energy and Power
| Demand Forecast may not be
: r accurataly reflected.
[ 12 .2 Assumptions of IGCE Excluding 140 MW Habibullah

31. 140 MW Habibullah Coastal
(HCPC) and 31 MW Aitern Energy
Limited (AEL} have not been
considered in the existing installed
capacity owing to termination of Gas
Supply Agreement (GSA) and de-
licensing by NEPRA, respectively.

Coastal (HCPC) will reduce the
energy security for provincial
capital i.e. Quetta City. HCPC used to
serve as an aiternate source of
energy in case of power failure due
to any reason. It is pertinent to
mentien here that the provincial
capital had ne electricity for almost
15 days in the recent fioods.

in addition to that the HCPC also
serves as a system stabilizer
because it is the only Power Plantin
the central Balochistan. As Guddo-Il
U(5-10} 620 MW Gas Powered
power station is due for retirement




in 2023, the restoration of gas

supply to 140 MW HCPC healthy

power plant is quite possible. The

Company and GoB both are

extensively pursuing the matter of
the restoration of gas supply to

power plant.

We understand that selection of any
generation project in IGCEP does

notensure any guaran:ee Lo execute

that project which has to urdergo

approvals from relevant
| governmeant authorities.

[t is, therefore, requested that the
HCPC may please be made part of |
instabed  capacity  subject o
rastoration of gas supoiy. !
13 i 59.1 Listof Committed Projects  The list contains 72 cominitred |
i - projects but from Balochistan no .
project could make place in the list, [
Thoush  the  Covernment Ofi
Balochistan has repeatedly
requested to list at least three!
projects of Solar PV in the province | .
i.e. 50 MW Enertech Quetta, S0 MW |
Erertech Bostan and 50 MW P&G |
Gwadar as committed. '
it is pertinent tc mention here that
i the nrojects of Enertech are to bhe !
developed by the Enertech Holding
Company (a state-owned company
of Kuwait). These could have heen
taken as GZG projects. Whereas 50
MW Solar PV Project of P&G at
Gwadar may be listed as committed
one as a strategic project owing to
the strategic importance of Gwadar.
The project briefs are enclosed
(Annex-C}. :

it is, therefore, requested that these
projects of Balochistan may please
be listed as committed projects in
. the instane iteration of IGCEP,

* in addition to above, the {:-]_.UXSU MW] Letters of intent {Lol) issued by
Balochistan Power Development Board (BPDPB} to M/S Engro Energy for
establishment of Wind based Power Projects in Nokundi wind corridor have not been
considered at any stage. As per VRE Locational Studies carried out by World Bank,
Nokundi is one of the best wind corridors of the region with 20% higher wind speed
at averageif compared with [hampir (Sindh). Establishment of 10 wind-based power
projects will be tip of the iceberg in given length of the corridor inside Pakistani
boundaries. Un-tapping the wind potential of Nokundi/ Chagai Wind Corrider shall
change the cost of entire energy basker of the country by reducing the cost

exponentially. Since, investors are ready to finance the project and NTDC has already

{14y



_ _been aporoached for construction of transmission line, it would be appropriate 0

inciude the same in planning in the instant iteration of IGCEP.

It is reiterated that the since the current plan dees nict contain anything to tap
the cheapest resource of Balochistan province for the next ten years and it is restricted
towards committed projects only thearefore the GoB Jdoes not support the proposed

{CECEP.

3 J/; a )’]—;
Section Office

*
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. Most Immediate!
Hiy (HTEIHEE Fadoy 20l
Govorniicn of Pakislan
sty of Hakanlan
(Howor Division)

ped

Islamahad, June 16, 2020

SUBECT: + DECISION OF THE MEETING OF CABINET COMMITTEE ON ENERGY (CCOE),

I am directed to refer 1o the subject captioned ahove and lo convey herewilh the decision of he

v+ B pertataing to your office, which is reproduced as under:

Case No CCE-24/0612020 AMENDMENT IN DECISIONS OF THE CABINET COMMITTEEON
dated & May, 2020, ENERGY HELD ON 17'” DECEMBER 2017 AND FEBRUARY
2043,

The Cabinet Committee on Energy (CCoE) considered the summary dated 2274 Aprit

Sl 2020 submitted by the Power Division regarding Amendment in decisions of the cabinet
- T committee on energy held on 17" December 2017 and February 2018 and approved the
— proposais contained in para 3 of the Summary.
f_:f\; 1 1, With regard to finalization/ implementation of the Renewable Energy Policy, t}?e CCOE
2 WS i directed Power Division to resolve the outstanding matters with the Govesnment of Sindh and \
M loo ; have the palicy notified by the IPC Divisioa at the earliest. In the event of a future’to rasolve the
SET ! oust sanding matters, the Power Division shall move a summary to the Councit of comment |
E o ~ Interest {CCI), by 150 June 2020 Power Division shall submit its proposals for an interim ¢

= arrangemient to the CCOE, in the event that none of the forging actions can be accomplished
[ © by 15%June, 2020

7 The para 3 of the Sumimary. as per decision {i). above of the CCoE Is reproducing as under:-

“3- Nhile approval of the decision, a3 category wise list of projecis was also approved. Subsequent to the decision of
Cavinet Commitlee on Energy (CCoE), several project companies approached Power Division and Alternative

Energy Development Board (AEDB) for inclusion in Category Il from Category !il. The Alternalive Energy

uTd ' De selopment Board constituted a Committee for review of applications received for change of category. The AEDS
s~ - Beard, inits 49" Board Meeling held on 15+ January, 2020 endorsed the foliowing recommendation of Board's

cewmitlee lor enlisiment of prejects in calegory-It ard calegory-H, as under (Annex-1):-

The following projects have been recommended by the AEDB Board from Category-itt to
e usion in Category-il

Sr Name of - Capacity Lol

Recommendation o
No Project - issued
: Zorlu Sotar 100 solar ~ GoPb . Projectfulfils the eligibiity criteria for Cat.
Pakistan Ltd 5. } It and is therefore recommended for
j f inclusion in Cat-ll, and deletion from Cat-
;o ZhenlaPakistan 1 100 sol L GoPb o

Project filfts the eligibility rteria for Cat

/ - ,;-\é; & N/ A .

. f ,Y‘QJ




- NewEneigy T -

. The fU_I_IOWiﬂg projects have been recommended by the AEDB Boar
-i5s.ed by GoB prior to the expiry of RE Pelicy 2008, i.2. 80-March, 2018 and thereicre

i Category-ill The detail of these prejectsis a

3 ynder-
St e ot W ol
No Project i issued
- | by
*. . 1B Voght B
GmbH . Solar 1 ;'
2 i 1B Voght 50 . GeB i
GmbH _ . Solar - ':
3 LB Voght 50 1 (GeB
!_ GmtH - Solar o
4 . Engro Energy - 30 o GeB
) 1 ! Solar |
5 | Engrc Energy 50 *[ GoB i
' . Soler
g . Engro Energy 50 508
} © Solar f.
7 ! EngroEnergy | 50 P GoB
; 5 Solar
8 Engre Energy 50 . : GcB ‘l
Solar _| 1
§ | EngroEnergy 50 I GoB |
L Boar i
10 Engro Energy 50 GeB '
! ~ Solar

d to whom LOls have been
fulfil the criteria for inclusion

' Recommendaticn

Contpany i {1 and is therefore recommended for
PVtLd ] inclusion in Cat-}l and deletion from Cat- .
3 T = - - M Moreaver, LOY issuing agency o be -
3 TR T F el | amendedasGopb. T T Tln e
. Xingzho{;g r 4l0 Solid GoPb Project fuifils the eligibility criteria for Cat-
Renswable waste Il and is therefare ‘recommended I?r .
Energy !ncl_usxo:_'t in Cat-ll ms_,tt_ead of[CEa{:;:r after
... Sompany Lid. verification by trfe Ministry 0 gy
4 SiaEﬁe?E B e ' N ; jPO‘:‘JEI’ Division). S
eTsy 100 Soar GoS | Project fulfiis the eligibility critena for Cat-
- " and is therefore recommended for
[ inclusion in Cat-it Instead of Catlll

LOls for these projects have been issued by
(o8 prior to the expiry of RE Policy 2006,
ie. 8 march, 2018 and therefore fulfii the
criteria for inclusion in Cat-itl.

The following projects have been recommended by AEDB Board to be remained in Category-Ull, as

they do not fulfill the eligibility criteria;-

Sr - Name of Project MW LOf Recommendation

No . Issued

1 :..__?ac_r-_:_ ST S Ly
Siddigsons Pyt Ltd ; 50 GoKPK t The project does not fulfil the eligibility criteria for
f— 1 _Catll and is rightly placed in Cat-iil.

2 Siddigsons Pvt Ltd_ 50 GoKPK The project does not fulfil the eligibility crileria for
.! - ~ - Cal-ll and is rightly placed in Cat-iif

3 i FASEnen i '
| gy Lid 50 GoKPK The project does not fulfil the eligibility crileria for
——————— e .

Cal-ll and is righlly placed in Cat-ii




R h ol

Pangld ti]lf:fgy Pv'l

ap " GuKPK Ther pregect dans ot uild the sligbibly critatis for
ld _ Cat-dl and 13 rightly praced i Catll. —
5! Assal Solar Power 50 ' 6o KPK  The project does not fulfil the eligibility crit(ia for
¢ ce ; 5 - Cat-ll and is richily placed in Catl. R
© Burj Wind Energy - 14 . AEDB | The proyect does not fulfil the eligibility Gritefia fo
. Pviid . ~ Cat-l and is rightly placed in Ca.t-_!h':‘ Toria for
7 ran Pak Wind Power T H TG “The praject does nof fulfil the eligibitty criteria
Pyt Ltd ;  Cal-ll and is righy placed in Catil e
R ) ; . i irfhlit fia
8 - - —-_____..._._E I o . J- ot does not il the eﬂgrbh'-ff cne
Norinco International 80 JRES : g;ffﬂﬁ:‘!fs oes ranJced nGl
g H_-E__ Y e S, e 7o -;‘;I'f;;?‘;fﬂ;s ot fifif the eligibility criteria 1o
0ro Power 75 oS f;-f' o ;V.-»d:r.!fy piaced in Cal-il.
company Pyt Lig Catdll and 15 gt
S _ e T s ity criena fof
\ s I._.___. e e - . Tha . isct d’fi‘d rlof H_,Jﬁ g .,Jfghm
i Shaffi Energy Put.Ltd 50 - GoS ‘rﬁef;‘:‘i i ahiy piaced in Cal-lil

- T tion
Sr Company Name MW . Lol Recommenda
No i : Issued
_ — gys " The project does not fulfl the eligibility i
1 "= ,ét.?taﬁfdpower 0o criteria for cat-il and is dghtly placed in
" ; Catl! TS é
; ' T ie t fulfil the eligibiiit :
g Bt Lt ) - GoS The project does not_fu‘ _ ,:
g ! Sinavielf Pt Lid : f ~ criteria for cal-!l and is rightly placed in
: : Cat-lll : ;
The following project has nol been recommended by AEDB Board for inclusion in category-ll
S¢ | Company MW Lol " Recommendation -‘
No | Name [ssued E
- 2 by |
1 " Engro CS0x10 T GoB The projects do not fulfil the criteria for
. Energy _._inclusion in Cat-Hi|
3 The above decision is communicated for implementing and further necessary action in the fter
9 y
urvler intimation to this division. :

5

(Syed Matekn Ahmed)
Section Cfficer (Tariff)
DISTRIBUTIONS: |
1. Chief Executive Officer -CPPA'G, Islamabad.
2/ Chief Executive Officer ~AEDB, Islamabad,
C.C

P35 to Minister for Energy, Power Division,
PSO to Secrefary, Power Divi
SPS to Additional Secretary.)
FS fo Joint Secrelary (PF)

sion, Ministry of Erergy.
|, Power Division, Ministry of Energy.
. Power Divisian, Ministry of Energy.



- F-No.Tariit /RE POLICY-2015 . .
Government of Pakistan
Ministry of Energy

: ~ower Divisicn

xRy

Istamabad, the April 04, 2019

*

Managing Director, Chief Executive Officer,
NTDC Wapda House, ASLE, Islamabad.
Lahore.

Chief Executive Officer, Managing Dirzscior,

CPPAG isiamabad. =

iZ, istamabad.

Chairman NEPRA,

Islamzabad.

Sukject: -

AMENDMENT (N DECISIONS OF THE CASINET COMMITTEE ON ENERGY HELD ONM 17TH

DECEMBER 2017 AND FEBRUARY 2013

| am directed 1o refer 1o this Division letter No. Tariff :RE POLICY-2018 dated the 01% April, 2019 on

the above subject and to state that the lefter is hereby withdrawn ab initio.

2.
undzar-
'g} >
J‘Qﬁ 1,
{ii.
—:j_ﬂ v,
o
S
=1
i,_}mil
E
!gl :I
25
Vi,

The CCoE cecision on case No. CCE-12:04/2019 {V) conveysd by above referred lefier be read 25

All tuture RE investments will have {o be dealt with under RE Policy 2013 which
will elzarly enunciate a framework in consistent with current international market
norms and greater consumer benelits;

Any resource risk that is linked with RE projects being considered as pipeline
projects under the RE Policy 2006 which conform to NEPRA's decisions taken in
varjous tariff determinations of such projects{resource risk for wind, solar and
hydel), would be henceforth borne by the seller;

All processing of the above projects would be linked with the date of grid
interconnectivity as provided and confirmed by NTDCL;

All those projects which have been granted LOS by AEDB will be permitted to
proceed towards the achievement of their requisite milestones as per RE Policy
2006. However, if more than one year has elapsed since determination of tariff by
NEPRA, the said tariffs will be reviewed by NEPRA to bring them in line with the
prevailing market conditions and rationalization of cost keeping in view
consumer inferest as well as subsequent determinations on the same
technologies given by NEPRA. Such review shall include appropriate time
extension to reach financial closing. |

All projects that have been issued LOIs and have been granted determination of
tariff by NEPRA and issued a generation license would be allowed to preceed
ahead towards the achievement of their requisite milestones as per the RE Policy
2006, However, if the tariff determination has been done since more than one
year or if the tariff validity period has elapsed, NEPRA would be requested for
review of the same fo make it consistent with the current markat
environment/conditions and consumer interest Such review shall include
appropriate time extension to reach financial closing;

In all these projects, grid connectivity date will have to be approved by NTDC and
the COD will be subject to the same.
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i1 ¢ase of wind prujects that faif in the above categories and are situated in the
wind corridor of Jhimpir, Sindh, the NTDC and the Sindh Government will werk
on the proposal of the Sindh Government for construction of evacuation facilities
from the said corridor by the Sindh Government and will be reflected in a firm
agreement between the two. '
Based on NTDC’s confirmation of evacuation and the fimeline decided for
completion of the projects, the CPPA-G will consider granting of consant,
Projects that have been issued LO! prior to the expiry of RE Policy, 2006 on
March 08, 2018 but have not received a tariff from NEPRA, may be allowed to
proceed ahead subject to becoming successful in the competitive bidding
process to be undertaken by AEDS specifically designed for each technology
under this category based on the quantum ascertained for each technology by
Indicative Generation Capacity Expansion Plan (IGCER) by NTDCL. Once IGCEP
by NTDCL determines how much additional power it needs to induct in the
system by June 2023 as approved by the regulator and NTOCL confirms its
interconnection including the completion of pre-requisites for issuance of Power
Acquisition Request, AEDB will conduct compelitive bidding, one for each
technology, for the capacity to be procured undsr each technology, with resource
risk being borne by the Project, The determination of size of each block will be
done by NTDCL within 60 days of the approval of IGCEP and accordingly the
capacity of wind, solar and bagasse power to be inducted through compelitive
bidding shall be intimated to AEDB. Thereafter, AEDB will develcp the bidding
documents based on the parameters determined by NEPRA. For projects which
are regarded successful in the bidding process, an LOS shall be issued
subsequently alfowing the projects to achieve Financial Closing as per the time
period allowed in the LOS. Alf other LOIs which are not successful in the bidding
process shall stand lapsed and bank guarantees provided against the LOI will be
returned in full. ,

The sponsors willing to proceed with the development of their respective
projects under this mechanism will be required to provide an undertaxing to
withdraw all lawsuits against Federal/Provincial Governments,

Projects that are going back for review of tariif, will be asked to submit their
applications on the basis of [atest technology and technology related factors.

The list of projects {145) as approved by the Catinet is enclosed for necessary action pl.

This issues with the approvai of Secretary of Energy, Power Division. /

o)
{Syed Matee
Section Office

Ahmed)
{Tariffy

P50, to Minister for Energy, Power Division, Isiamabad.
SPS, to Secretary, Power Division, Islamabad.

SPs, 10 Agdl. Secretary, Power Civision, islamapad,

PS to Joint Secretary (PF), Power Divisicn, lslamabad.
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Projecls at LOS Stage

- —Annex-D

There.are 19 projects in this calegary iolaiing 531.02 MW, with 15 projects of a folal of 489.5 MW of

bagasse and 4 projects of a tolal of 41

is given belgw:

52 MW of sclar power projects. List of project under this categery

’ Tarif
LG . Date of . .
. a1 GApacity - i3eneration

Sré ! Nams of Project IST;Ed fype (p%t) ;\ir;gj {UScents | License
. _ i P k')

1 Access Sclar Pyl | AEDS | Semr ;3152 | D-Getd | 56374 | 224ug, 2013

1 PR :. D :
| g jforess Feclic P apog | sdar | 1e | icetd | S5O ¢ 28 20M

3 ) Bukhsh Solar (PMiLid. ' AEDB | Sciar 10 29-Feh-15 | 144696 | o6 jun, 2014

4 [ n ] = Clmvar ' i B 0 .,
- ﬁ;‘e Sder Fowet PR agos | soar | o | 25Febds (124056 | 125ep 200
Shahlaj Sugar Mills Ltd , Lo 02 i .
5 ja, Mandi Bahauddin, ! AZDE | Bagasse | 32 oy | 108202 | 30 Nov. 2016
! Punjab l R
b, ) HurzaPower (PALd, | - N Feb 22, ” . 0
i 2 | District Jhang, Punjabd: ASDB | Bagasse | 134 17 10.6202 Eiv.iar,zﬂ
itefaq Power (Pvt.) Lid, ! My 5.

7 |Distict ~Bahawalpur, | AEDB { Bagesse | 31X “gr7 | 108202 | €4 May, 2077
Puniab B L ot
Kashmir Power Privaie L Al 25 .

3 1lid, DOistrict Jhang, i AEDB | Bagasse 0 '.;,017" 106202 | <0 May, 2017

| Puniat e
Indus Energy Limiled, ! .

g | fHstigt Rajarpur,  AEDB | Bagasse ¢ 3 | ”’,'_‘.di;' 106202 | 13 June, 2017
Punjab L I| -

Bahawdpur  Crergy i Al 26

t0 | Lid, Distict Jhang, i AEDB | Bagasse | 31 I""I'O?’! 108202 | U2 May, 2017
Punjab “ _

Alliance Sugar Mitis Lid, o in 1] e

11 | ibauro, District Ghotki, | AEDE | Bagasse | 30 TP 106202 | 020 200
Singh i
RYK Energy Limileg, Sap 11

12 {Rahim Yac Khan, | AEDE | Bagasse 25 T | 108202 | 10May, 2017
Punjab S :
| ustii Sep 11, .

13 | [ Starindusties P4 | agpg | Bagasse | 493 W1 105202 | 25 Sep, 2017
TAY Powergen Sap 11

14 | Company, Tando | AEDB | Bagasse 30 ",;g,”' 10.6202 20 Mar, 2015
Allahyar, Sindh ’ i
Faran Power Lld,

District - Tando - . e Sap 11, . ,

15 Muhartmad Khan, AEDB | Bagasse 6.5 W17 10.6202 | 13 June, 2017
Singh i
damza Sugar Mil ' e ="

16 | Limited (Unit-llj, Rahim | AEDB | Bagasse | 2¢ | 1M 1 tgs202 | 100wt 2017
Yar Khan, Punjab 2017 ‘
Sheikhoo Power Lid, et

17 gsst;icé Muzalargath, | AEDB | Bagasse |  iC 331? 166202 | 20 3ep, 017
un;a .




figtiran Enﬁfg-y h LTEI-l o

! - — [ - -

| et l I| i Qunq

i fis ande Alshyar, | AEDB | Zegasse my o, Sroh i0.62 55

. 18 ;‘J;Pg;::ﬂ ndo Alshyar, | ACDR | Segassa s " 10.6202 | 29 Zep, 2017
Habib Sugar Mills LI, '* - S 11

10 | Shahaed Banazir AEDB . | Bagasse | 285 | 'L\ yo5202 | t60a 2017
2bad, Sindh = o7
| [iarer | — ]
i,

Projects with LOI and Tariff Determination but no LOS

Thers are 22 projects in this calegory lotaling 1199.3 M, wilh 2 projacts of a total of 30 MW of bagasse,
5 projects of a fotal of 350 MW of sclar and 15 projecls of o tolai ¢f 7593 MW of wind power projects.

List of project under this catagory is given below:

J_ ll | ! : Tariff | i
L Lol .} pataof ‘
; Mame of Project {lssued, Tyee | UYL T s | Generation |
S toBy W s . cants | eenss
] '; ! L kW) ‘
asg] . | i _ — T, - T
1| hesice by YL s | wina | om0 OV IS LI R 1L
i L ! | 3 :

-; ristic Wind Bovie . 3-Nov- | -
'1 2 {;’ﬁ.sttd. Rd Povier I GaS 1 Wing 20 19?394 l, 17212 ! 28 Mar 2017 l
3 | Lbery ndPorert b oo L oweg | s 1R e | ovrezw
4 cuswidgnergyd | Gos | owia | s | T 1[ 479§ 12 3un 2017

T ; PP - e —
| Wlastar Gree =i [ . i i 7'".:";;- : . L . ,
§ | MESrSENERESY | Gos | wid | 0 TRT T a2  2rhe 20T
6 | ACT2 Wind Pvt, Lid GoS | Wind 5 | “”fg""‘ | 47212 \ 04 Apr 2017
! i | : N D,
t 1 Ukerly Wind Power 2 | n R R r R N
7 St Lid i GeS Mind ok 13 4.:8(:1_1: 01 #_,J 2017
8 | helro Wind Power Lid. | GoS | Wind 60 | O as0 | o2aw o
_ | 2
Nasda Green Energy , _ 19-Nov- L 3 -
9 Put. Lid GoS Wingd 50 8 4.7190 03 Aug 2017
10 | DIN Energy Lid GeS | Wind 50 19'%0‘" 47624 | 01Feb2017
11 | Gu Ahmed BlecicLd | GoS | Wind s | PNV arn | otasaon
- Tricem ‘Mind Power | A I39-vew- ! . T_ i |
2 1 ot Lig i Gos | wing &) g 47824 | uef-ig 2017
Western Energy P, !
Lid " y ] 20-Aug- - sree
13 AZDB Wind 30 i 13 4.3437 Q% Jan 2017
(CPEC PROJECT) |
hahegn Renewatle . i 2f-Aug- 1= -
14 Eneray Py, !_td AECH Wind 51 13 44134 07 Jan 2047
15 ;ﬁ_“ii’;f“'a“c Bregy 1 aepg | wind 403 20',';18”“" 22454 116 Apr 2017
) [nd P g j. !_—' ———
6 f;ﬁ”ltff":"k'“ Tl G | Solar 100 | 25uan18 | 53086 | 18Aug 20t
ios P , | : —
(7 | pieios Forer{Put) Gos | SO 50 | wdan19 | 52622 | 46 Aug 2017
. i -
5 Energy (P, =
| 18 DS Energy (Pv1) SHA | gp | 25an18| 52622 | 16Aug 2017




A { 2= ! H 1 .
1o | MEMENEREGY PA) | gog | SOEC Y g | ssvents |- s2se| isgRew |
Zhenfa Pakistan New Salar 1340
20 | Energy Company (Put) | GoS 10 TN Y a7es | 10062017
L. | N
M/s Sadiqabad Power Sep 11 i : )
| 21| PutLd, Rahim Yar AEDB |Bagasse | 45 Shi7 1 1052027 | 97 Jul 2018
Khan, Punjab —
4 M/s Cotki Power Pt R ve Sep 11, . = Mo
22 Lid, Ghotl, Sindh AEDE  |Bayasse 44 2047 10,8202 | 27 Moy 2017
Po1iens | E

i, Projects At LO! Stage

There are 104 proiects in this categery (olalirg 5,547 S i 31 oo, scis of 3 otal of 2139 M of wind,
85 projects of a lolal of 4143.5 MW of sclar, C7 prcjects of a total of 2¢4.5 MW cf bagasse and U1 project

of 40 MW of Wasle-to-Energy (Municipal Coild Wasie). Lst ol projects under this calegery is ghen balow

' Y L0} isauance |
; - i Capacity vy | LOfissusd Date
Scit Mama of Project L ) Typa 3y ,
: TR AT AT
1 | Buj Wind Energy P, Limilad : e b Wi o -AEDR M o 2012
2 | 1A Cily Karachi (BCK) ] 56 , Wi GOS | 20 Dar 2014
5 | Cacho Wind Energy (Pdi; Lid (CPEC S s | os ¢ BNevo0w
Project) ’ e e
4 | viarey Energy (PulLid AL wWid 1 Gos | 4BNova0W
5 | Finergy {Pi) fimited 000 wid | cos | MIFb01S
6 | New Generaticn Power P4t Lid TR j_Gos 17 Apr 2015
7 | tlorince International Cerporaticn Lid PR v GOS 20 Apr 2015
8 | Nornco Inlernational Carparatien Lid | 30 Wi GOS 20 Apr 2015
g | Power China Changdu Engineer; ~.g .0 wind | GOS 320135
Corporation Lid . : T 13 . _
10 | Harbin Electic Intarnational —1! 250 wind | GOS | 19Aug 2013
1 .Jams?;eed wind Energy (Pvl} Lid | U Wil GOS 13e1 2015
12 | Unicol Evesgy Limiteg P wnd | cog 116Gz
13 { Power China Heudang Engg Corporation : 50 ind ], G0S - 4 Feb 2016
“ \(J‘?'Ifc; Aerospace New energy Invesiment 100 Wind G0s 29Fen 2018
' i u . 2 11 yEe b : '_-n NiA
5 4:.fuwe| Aerospace New energy Investment 00 Wind 60S 29 Feh 2010
o lid
16 | Gul Ahmed Textile Mills Lid 50 Wind G0S 1 ar 2016
17 | Gul Ahmed Textlle Mits Ltd b0 wing cos | !Mar2016
18 | Yunus Wind power Lid (Y8, Hoidings) 50 "Hind GOS 13ar 2015 |
19 | Lucky Wind power Ltd (7 8. Holdings) b Wing cos | VMar20is
20 | Moro Power Campany Pty Lid 25 Vifing ) GOS 1 Mar 2013
21 | Western Energy (Pvt) LId{Sino well pvl 1d) 561w Gos | !Mara018
22 | Shali Engrgy (P Li o 1 g GOS 2 Mar 2015




23§ Giierd Enigy Systems (PijLid ‘ '5;9% | Wi LGOS \ 7 Mar 2018 |
24 | Loctah Enargy Lid - b Wing \ GOS 1 7 Mar 2016
25 | Leotah Energy Lid D wine ‘; Gos | 7Mar2016
26 | Iran-Pak Wind Power (Pvt.) Lid. S0 wie | GOS 8 Mar 2016
27 | Novalexlimitad 96 Wine | GOS 8 Mar 2016
28 | Mustagim Dyeing & Prining Induslries 8T e PO Y (YT
29 | Sindh Renewable Energy Company P4, Lid S0 e GOS 11 5ep 2017
30 | Singh Renewable Energy Company Pyt Lid | E tind cos ¢ 110 wir
31 li :J%stas Asia Pacific Wind Technology (Pl | £ ' "-f-,-"-r.(i“ ) _ﬂ_‘;P_'g_ﬁr S iar 2015
L — TR
LM ',
2 | IPS SoiarPark - IPS 22 (Pt Lic, s | s | asos | 3w fﬁ#{
33 | IPS Solar Park - JA 23 (Pvr LId. m];—-u-.'. i PSP R B N TR TR
34 | 1PS SciarPark - 36 24 Pu) Lic, Loag | Soe i SECD ThiZo13 —_ll
35 | RE. Seiari Put. Utd. L ; Solar i AEDB l 21 Apr 24 }
36 | R.E. Sclaril Pyt Ud. W) Sdar l AEDB 21 Apr 2014 11
3 {E&p;{ Ii:hmerg',f Limited  SPY: Jan Snlar 2 Solar | ACOB i 27 may 2014
38 | Janpur Energy Limited | iz ! soa | AED a7 May 2014 |
35 | Siddiqsons Energy Karachi CoEe | Sciar | AEDB 5ilec 2034
40 1 BT SdlariPw. Lid. 50 Sotar AEDB 22 Apr 2018
41 1 ET Solar (Pvt) Lid. 2% Selar AEDB 22 Apr 2075
42 | ACT Solar(Pv.) LId. 0 | Sdlar | AZDE 5 Jui 2015
43 | Asia Petrokum Limiz %1 Solar reps | 34ug 2015
44 | New Generation 20 Seler COS 17 Ao 2015
45 | Meridian Energy Pl Lid 5 s | Gos | 30AN2015
46 | HNDS Energy Pt Lid 50 Sdler cos | % Ber 2615
47 | Hellous Power Pu Lid. 50 Solar GOS 1”562\";»? 215
48 | Welro sctar power Lid i g | Seir | GO L {thay 2015 _‘
49 | Technomen Kinelics/ZTE |0 s | Gos | 22¥ay 2015
50 | Mi Solar B sewr | cos | BMaydiE
51 | Sukkur sclar park Pyt Lid i Sowr GOS 2 Jun 2015
52 | Thatta Solar Park PvtIld 20 sor | GOS 2 un 2015
53 | Al Tariq & Laguardia 2§ Solr GOS 36 Jun 2018
54 | Gul Ahmed Energy Lid l 5) i ol GOS “T?E-?J:rbﬁ_'
55 | National power & water company Pa Lid | 0 Sor | GOS ‘ 3 dug 2“1?4‘;
56 | MCC New Energy Company{PK) Pyl Lk l 100 Rotar G0S [*ZT] Aug 2015
57§ Tricom solar power Pyt Lid 1_,_ 50 Selar | GOS E 28 7%Dg 2015
58 | Slachen energy hid\ | 150 Salr { GOS } 28 Aug 2015

\

AN
s \\




l Siachengnergy lid -~ - - - i

car — - ~gos = 28fug 2015
China National Power Lid ' 120 Solar 5OS 28 Cct 2015
Zhongxing Telecom pakistan Pvt L(ZTE) 100 Sclar GOS 28 Oct 215
Technomen Kinelics pvt Lid 0 Solar GOS 25 Maov 2015
Act2 Solar P Lid | KR cos | BFabZ0i5
Greenewable sciar Pyt Lid, bW} solar | GOS 8 Mar 2016
IDC Pt Lid 50 Selar GOS 1 Mar 2016
Siddiq Sons Limifed R0 sl - cos | 1Mer2016
sstistic Miliners P L1 T T G | cos ) QAT
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30X01 MW SOLAR POWER PROJECT OF P&G , IB-VOGT IN GWADAR

a, Balochistan Power Development Board (BPDB) GQueltta on 230 February, 2019
issued a Letier of [atent (Lol te M:S 1B-Vogt GMBH 30 MW Solar Power
Plant in Gawadar.

b. The project secured tariff from NEPRA, Evacuation consent trom Queita
Electric Supply Company (QESCO) Limited and NOC from EPA Balechistan

¢ Projects is included in the Category-lII as per decision of Cabinet Committee

on Energy (CCoE).

20X2 MW SOLAR POWER PROJECTS OF ENERTECH

a). M/S Enertech is a Kuwaiti Company and it formed two companies namely Ensrtech
Bostan Solar (PVL). limited and Enertech, Quetia Solar (Pvt.) limited is a company
formed to develop solar PV power project having capacity of 50 MW each in

Bostan, district Pishin.

b). In the year 2018 the company expressed its interest in establishing 02 Solar Power
Projects of 30 MW Each in Balochistan. In 2018 the Balochistan Power
Development Board (BPDB) issued the Letters of Intent (Lol) to the Company for

establishment of 2x30 MW Solar Power Plants in Bostan.

c). Land has been ailotted to the project company by Government of Balochistan and
the project got NOC from the Environment Protection Agency Balochistan, and the

Tariff determination from NEPRA .

d) Both the projects are included in the Category-III as per decision of Cabinet

Committee on Energy (CCoE).
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