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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  

Februaryl/ , 2023 
Case No. LAT-Ol  

(A). Backqround  

(I). The Authority granted a Transmission Licence (No.TL/0112002, 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 above 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 & Processinq of IGCEP 

(i). In consideration of the above, NTDC prepared and submitted IGCEP 

for the period 2022-31 vide its letter No. GMT/NTDC/T-48/596-602, dated 

September 20, 2022 for consideration and approval of the Authority. 

(ii). The Authority considered the matter and decided to seek comments 

of the general public, 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 

informing about submission of the IGCEP and for submitting comments in the matter 

before or during the Public Hearing. 
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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. Ilyas 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), Siddiqsons Limited (SSL), Artistic Milliner (Pvt.) 

Limited (AMPL), Hub Power Company Limited (HUBCO), Neelum Green Energy 

(Private) Limited (NGEPL), Wärtsilä 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 (EDG0S) 

and Energy Department Govt. of Balochistan (EDG0B). 

(iv). The above stakeholders inter a/ia made various observations on the 

submitted IGCEP including (a). projects of size less 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 

development/implementation of such projects; (h). 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 system 

evacuation for optimized projects have not been considered and this may impact 

selection/optimization 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 tLlne 

of around 12000 MW which is intermittent ' has operational and 
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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 

(WtE) projects are of strategic nature and introduction to "new technology" that should 

be added to the Candidate list of IGCEP; (g). the project of Taunsa must be marked 

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 to phase out the use of Furnace Oil 

completely 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). thedata 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 darns 

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? (I). 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 plants of GENCO-1, II and Ill 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 PRA; (p). projects of 470 MW Lower 

Spat Gah, 102 MW Shigo Kas, 99 MWArkari Gol and other five (05) solar PV projects 

of Khyber Pakhtunkhwa should be included in the IGCEP; (q). the feasibility of the 

reSults from PLEXOS long-term expansion model be t- - d 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 he included in the model; (r). new-built 

technology candidate options, such as flexible 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 (t). five (05) wind projects, 

coal project of Oracle, Waste to Energy (WtE) 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 Hearinci  

(i). The Authority conducted the Public Hearing in the matter which was 

held on October 19, 2022 at its main office in Islarnabad and was attended by various 

stakeholder both in person arid via zoom link, inter alia, including NTDC/NPCC, 

CPPA-G, Pakistan Atomic Energy Commission (PAEC), Power Division, Ministry of 

Energy (PDM0E), Ministry of Planning, Development and Special Initiatives 

(MoPD&Sl), AEDB, Private Power & Infrastructure Board (PPIB), 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: - 
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Sr. No. Description IGCEP-2021 IGCEP-2022 

(1).  
Number of 
Scenarios 

01 (Base Case) 01 (Base Case) + 06 

(2).  
Main 

Scenario 
Normal: 5.134% GDP 

growth rate (MoF) 
Normal: 4.30% GDP 
Growth Rate (WB) 

(3).  

Existing 
Demand 

(Peak and 
Total) 

23,792 
MW 

(2020-21) 

130,652 
GWh 

(2020-21) 

26,945 
MW 

(202 1-22) 

153,886 
GWh 

(202 1-22) 

(4).  
Installed 
Capacity 
(Existing) 

I 

34,776 MW (NTDC) 
37,949 MV'] (NTDC) + 

3,319 MW (KE) = 41,268 
riw 

I 

(5).  
Committed 

Projects 
22,415 MW (73 Projects) 

14,159 MW (30+1 
Projects) 

(6).  
Net-Metering 
(Committed) - 

4,320 MW 

(7).  
Candidate 
Projects 

10,062 MW (NTDC) 
15,340 MW (NTDC) + 

2,472 MW (KE) =17,812 
MW 

(8).  
Projects <20 

MW 
considered? 

Yes No 

(9).  Retirements 6,447 MW (NTDC) 
7,339 MW (NTDC) + 682 

MW (KE) = 8,021 MW 

(10).  
Installed 
Capacity 

(Final Year) 
61,112MW 69,372MW 

—j 

(11) 

Demand 
(Normal) 

(Peak and 
Total) 

37,129 
MW 

(2029-30) 

207,418 
GWh 

(2029-30) 

41,338 
MW 

(2030-31) 

228,505 
GWh 

(2030-31) 
-J 

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

presents the results of the generation capacity expansion planning study which is 

composed of two key processes (a). Load forecast followed by (b) Generation 
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capacity expansion and despatch optimization and both processes involve complex 

statistical and computation 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 horizon of the IGCEP, as per terms of their respective Power Purchase 

Agreement (PPA), except KAPCO. In the study, 8,021 MW of 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). Low Demand Scenario; (b). High 

Demand Scenario; (c). Diamer Bhasha HPP in 2029; (d). Chashma Nuclear (C-5) for 

Energy Security; (e). 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 P\,'. 

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 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 to highlight that in the said 

installed capacity, the optimized share from VRE resources include 8,350 MWp of 

Solar PV (utility solar & feeder based/DG) and 4,928 MW of Wind. Apart from VRE(s), 

3,544 MW of hydro and 990 MW of local coal has been optimized. It is pertinent to 

mention that the optimized local coal can be installed in any of the three blocks of 
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ii 

Thar i.e., Block-I, II & Vi, based on the assumption that the price at all three blocks 

of Thar will be the same. It was added that 4,320 MW 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 

[NPP(s)] was signed for 0-5 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 to get Chinese loan at lowest possible interest rate. 

Consequently, 0-5 maintained a committed project status for development and the 

same status was considered by NTDC for IGGEP 2019, IGOEP 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, 0-5 committed status was changed to a candidate 

project. Now in the submitted IGCEP-2022, long operation life (i.e. generation 

benefits) of NPP of 0-5 are quashed by taking a discount rate of 10.0%. The 

proposed loan for 0-5 is a concession loan with a very low interest rate. Keeping in 

view the above listed benefits and incentive on loan for 0-5, it might be fair toapply 

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 generation option. The NPP(s) are globally 

recognizedas energy supply option to handle th -a.ouse gases (CHG) emission 
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problem. Typically, a 1000 MW NPP avoids around 6 million tons of 002 equivalent 

GHG emissions compared to a coal fired power plant of the same capacity. The 

cumulative avoidance of 002 by June 30, 2022 from the operation of NPP(s) of the 

country was about 72.00 million tons. The electricity from nuclear is less vulnerable 

to fuel price variation due to smaller share of fuel cost compared to fossil fuel plants. 

Furthermore, the price of nuclear fuel is more stable than fossil fuels. The increase 

in the share of nuclear power in the power system of the country will mean more 

stability in the overall electricity generation tariff of the system. 

(vii). The representatives of AMPL reiterated its earlier comments on the 

importance of the TSEP arid in the absence of the said, the final 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 strategic projects). Unfortunately, the above principle 

has not applied on the selection of our project of Artistic Hydro Ii. The said project 

has its annualized cost of energy determined under the IGCEP is lower than multiple 

hydro sites which have been optimized 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 conhing on the arne river cascade where cost 

allocation of a single transmission line for the entire corridor could make them highly 

feasible. The representatives of Shigo Kas expressedthatits project is cheaper when 

compared to other similar project like Arkãri Gol but the same has not been optimized. 

In this regard, it was highlighted that for the project of Arkari Gol, the maximum 

capability of the generation facility has been take as 97.50 MW at a constant level 

which is practically not possible. Further, there is no information on the dispersai and 

interconnection arrangement 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 PEDO, 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 committed 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 ICCEP 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 committed 

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 MWp. On the proposal of AEDB for considering block 

allocation of 100 MW annually, for other new technologies including but not limited to 

WtE 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. Accordin.. J4TDC through its letter No. 
NER 
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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). Find inqs 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-I is the Base Case/Normal 

growth, Scenario-Il is Low Demand Forecast and Scenario-Ill is the High Demand 

Forecast. According to the IGCEP, the GDP of the country is estimated to be 4.30% 

(Scenario-I/Base Case/Normal growth), 3.40% (Scenario-Il/Low growth) and 5.42% 

(Scenario-Ill/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. 

(iii). Under the Base Case/Normal Growth/Scenario-I, 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-metering and andidate 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 CCI as the 

committed projects in the Private Sector are having LOS and the committed projects 

in Public Sector have their PC-I 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 8,564 MW 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; (e). 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 complete TSEP; (h). impact of upcoming competitive market; (i). 

Demand Side Management (DSM) consideration; U). studies for system re!iabilities 

due to induction of more intermittent source of wind and solar; (k). sensitivity analysis 

due to delay in construction of HPP; (I). use of NOPI instead of CPI; (m). additional 

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 CCI to MoEPD. 

(iii). In consideration of the above, the Authority directs NTDC to strictly 

adhere to the provisions of the Grid Code especially P0-4 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 30th  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. s 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 CCI approved assumptions; (b). 

some projects with valid PPA(s) have not been considered whereas other(s) without 

PRA(s) are included in IGCEP that need to be aligned with CCI 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 sensitivity 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 WtE 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 informatio . ave a suitable quota for 
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WtE 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 PVwith 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. 

(viii). The Authority has noted that NTDC has not considered impact of 

upcoming competitive market on the demand which is going to be in operation 

maximum by April 30, 2023 as the required moratorium will automatically he 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 



carried out for the delay occurring due to construction of HPP especially in the public 

Sector. The Authority has observed the use of CPI which has now stand replaced 

with NCPI 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 in line with the relevant provisions of the applicable Grid Code and based on above 

observations. 

(ii). The approved IGCEP-2022-31 along with a!! the relevant annexure 

including the comments of the stakeholders is attached herewith with this 

determination of the Authority. 

Authority 

Engr. Maqsood Anwar Khan 
(Member) 

Engr. Rafique Ahmed Shaikh 
(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 economc 
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 IGCEP is 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. 

Copyrights © NTDC 2022. All rights reserved. 
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Foreword 

Foreword 

The Report on "Indicative Generation Capaèity 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 mannerwhile 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. 

I commend the Load Forecasting and Generation Planning for preparing the IGCEP 2022-31, 

in view of their enthusiastic willingness to learn and contribute in the best interests of NTDC 

and Pakistan, I 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 
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Executive Summary 

I
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 which is 

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 El shows a summary of the forecast results for the horizon 2022-2031. 

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

FY 

Low Normal High 

Energy Peak Demand Energy Peak Demand Energy Peak Demand 

GWh MW GWh MW GWh MW 

202122* 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 164394 29,054 165,840 29,310 

2024-25 169,733 30,168 172056 30,583 174,841 31,081 

2025-26 176681 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% 

*A ctual 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 

contractual 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 vi 

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 Thai i.e., Block-I, II & 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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Category Base 
Low 

Demand 
High 

Demand 

Diamer 
Bhasha 
HPP in 

2029 

Chashma 
Nuclear 
(C-5) for 
Energy 
Security 

Local 
Coal 

inclusion 
in 2027 & 

2030 

Un- 
constrained 

VRE 

Imported Coal 4,680 4680 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 

REQ 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 

* So/ar values are in MWp 

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 next iteration 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 Total Cost 
(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-i 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 project in 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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1. Setting the Perspective 

1.1. Generation Planning —A Subset of PowerSystem 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 

  

 

Procurement 

  

Indicative Generation 
Capacity Expansion Plan 

(IGCEP) 
(Grid Code PC 4) 

Reconciled Demand & 
Energy Forecast 

Transmission System 
Expansion Plan 

(Grid Code PC 4.1) 

Transmission 
Investment Plan 

(Grid Code PC 4.2) 

1. 

V Technologytype 
V Size 
V Timings 

r'  

PPIB/AEDB/PPDB/etc 

Jr 

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) 

1) 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 commitmentof large resources, forthe power sector and the economy asa 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. 
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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 a least cost optimal generation expansion plan fordevelopment 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 1,100 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 fulfillmentof 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 focusof 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., PLEXOS1  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://w.enerqexenIar.cornfpIexs  
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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 

• 9 DF(Bui1dCost9  * GenBui1d9 ) + ).DF [FOMCharge9  * 1000 * 

Pmax9 (Units9 +~y GenBui1d9 )1+ t DFtEy L [VOLL*  USE+ 9(sRMc9 * 

GenLoad9t) I 

Subject to constraints: 

Equation 1: Energy Balance 

GenLoad9  + USE = Demand Vt 
9 

Equation 2: Feasible Energy Dispatch 

GenLoad9t  ~ PM Q  Units9  + GenBui1d9  

Equation 3: Feasible Builds 

GenBui1d9, ~ MaxUnitsBui1t9  
i~y 

Element Description Unit 

GenBuild (g,y) Number of generating units build in yeary for Generator g integer 

GenLoad(g,t) Dispatch level of generating unit g in period t continuous 

USEt Unserved energy in dispatch period t continuous 

CapShort Capacity shortage in year y continuous 

D 

1  Discount We then derive DF is the rate. = which ' (1~D)Y 

discount factor applied to year, and OF t which is the discount 

factor applied to dispatch period t 

Lt Duration of dispatch period t Hours 

BuildCost9  Overnight build cost of generator g $ 

14 
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MaxUnitsBuiIt(9,) Maximum numberof units of generator g allowed to be built by 

the end of year y 

PMAX9  Maximum generating capacity of each unit of generator g MW 

Units Number of installed generating units of generator g 

VoLL Value of lost load (energy shortage price) $/MWh 

SRMCg Short-run marginal cost of generator g which is composed of 

Heat Rate x Fuel Price + VO&M Charge 
$/MWh 

FOMCharge9  Fixed operations and maintenance charge of generator g $ 

Loadt Average power demand in dispatch period t MW 

PeakLoad System peak power demand in year y MW 

ReserveMargin Margin required over maximum power demand in yeary MW 

CapShortPrice Capacity shortage price $/MW 
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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 GOP and sale of electricity have a direct 

relationship and growth in GDP causes increased sale of electricity. 
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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 GOP 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. 

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. 

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. 

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. 

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. 

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 

Chart 2-8: Percentage Mix of Number of Electricity Consumers 

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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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://diplanninq.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 I formulated as per requirement of the generation planning tool. 

3.3. The IGCEP 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 

e. Energy Department Sindh / Sindh Transmission and Dispatch Company (STDC) 

• Future hydro, thermal and renewables power projects under the jurisdiction of the 

Sindh province 

f. Finance Division (Economic Adviser's Wing) 

• Sector wise GDP projections 

g. GENCOs 

• Existing and future thermal power projects in the public sector 

h. K-Electric 

• Hourly energy and demand forecast 

• Existing and future projects data 

National Electric Power Regulatory Authority (NEPRA) 

• Different types 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 

J. National Power Control Centre (NPCC) 

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

k. Pakhtunkhwa Energy Development Organization (PEDO) 

• Existing and future hydro power projects under the jurisdiction of KPK 

I. Pakistan Atomic Energy Commission (PAEC) 

• Existing and future nuclear power projects 

m. Pakistan Bureau of Statistics 

• Input data for long-term forecast such as historic GDP and its components, 

Consumer Price Index (CPl), etc. 

n. Power Planning and Monitoring Company (PPMC) 

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

o. Private Power Infrastructure Board (PPlB) 

• Existing and future hydro and thermal power projects under IPP mode 

p. Punjab Power Development Board (PPDB) 

• Existing and future hydro, thermal and renewables power projects under the 

jurisdiction of the Punjab province 
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q. Thar Coal and Energy Board (TCEB) 

• Block wise Thai 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. The IGCEP 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. 
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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 exceptShahtaj) 

defined under Category-I & II, presently at different stages of development are envisaged to 

be added into the national grid during the next couple of years. 

Based on the avaiIabIe 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 mtering, wind and bagasse-based power projects, respectively. 

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 hydra, 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 lndexation 

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. fri 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 Thai 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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Table 3-1: Fuel Price Indexation Factors 

Year 

Local Gas Imported Thar 
Furnace Oil Uranium 

I RLNG Coal Coal 
Bagasse 

Variable Price Index for Fuel Based Technologies 

2021-22 1.000 1.000 1.000 1.000 1.000 1.00 

2022-23 0.961 0.936 0.992 1.003 1.001 1.00 

2023-24 1.029 0.862 0.991 1.004 0.994 1.02 

2024-25 1.044 0.820 0.967 1.007 1.009 1.02 

2025-26 1.057 0.819 0.951 1.009 0.937 1.04 

2026-27 1.089 0.841 0.950 1.012 0.951 1.04 

2027-28 1.101 0.878 0.945 1.013 0.949 1.06 

2028-29 1.109 0.899 0.949 1.016 0.942 1.06 

2029-30 1.116 0.919 0.947 1.019 0.948 1.08 

2030-31 1.137 0.931 0.946 1.020 0.935 1.08 
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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 most likely 

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. Historical GDP and Consumer Price Index (CPI) is obtained from Economic Survey of 

Pakistan 2020-21 published by Finance Division, Government of Pakistan. 

b. 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-i, A-2, and A-3, respectively. 

c. Energy Sales, Transmission & Distribution Losses and Energy Purchased data is 

obtained from DISCOs Performance Statistics by PPMC — June 2021 

d. Category-wise average tariff is obtained from DISCOs Performance Statistics by PPMC 

—June2021. 

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

DISCOs 

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

4.4.1 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 Forecastteam, 

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 

Year GWh (Provided by NEECA) GWh (Rationalized by 
NTDC) 

2021-22 3,765 1,575 

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-Electrk 

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. 

4.4.3. 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 
Factored-in 

Percentage (%) 

2021-22 0 0 

2022-23 0 0 

2023-24 639 5 

2024-25 1,277 10 

2025-26 2,555 20 

2026-27 3,832 30 

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 forecast is developed which includes 

NTDC system and K Electric System 

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

a. Domestic; 

b. Commercial; 

c. 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; 

b. Tariff - wise electricity prices, i.e., domestic, commercial, agriculture and industrial; 

c. Category — wise Number of consumers; 

d. Lag of dependent and independent variables; 

e. Consumer Price Index; and 

f. 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. 

YT = YT-1 * (1+GR of G)b *(1 +GR of R)C * (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 

YT Electricity Demand of current year (Sales GWh) 

YTl Electricity Demand of previous year (Sales GWh) 

GR Growth Rate 

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

b, c, d Elasticities of independent variables (GDP, Real Price and Lag 
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 

commercial and industrial sectors the impact of load shedding on their historical data has been 

considered for the study, provided the fact that 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-I 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 forecast is 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 factor is 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-Electrk 
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 

(GWh) 

Peak 

Demand 
(MW) 

Energy 

(GWh) 

Peak 

Demand 
(MW) 

Energy 

(GWh) 

Peak 

Demand 
(MW) 

2021-22 134064 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 
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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 24,117 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 

(GWh) 

Peak 

Demand 

(MW) 

Energy 

(GWh) 

Peak 

Demand 
(MW) 

Energy 

(GWh) 

Peak 

Demand 

(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 

(GWh) 

Peak 

Demand 

(MW) 

Energy 

(GWh) 

Peak 

Demand 

(MW) 

Energy 

(GWh) 

Peak 

Demand 

(MW) 

2021-22 134,064 23,544 19,802 3,670 153,866 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 5.71% 6.44% 3.06% 5.61% 5.40% 5.78% 
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The Chart 4-1 shows peak demand projections of Normal, Low and High growth scenarios: 

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 patternwhich is then adjusted to cater forthe upcoming net — metering connections 

in the country. The load duration curvefor the year 2026-27 and 2030-31 is given Chart 4-2. 

Chart 4-2: Load Duration Curve (2026-27 & 2030-31) 
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5. InsidetheIGCEP 

5.1. 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 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 specif 

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 (CPl) is obtained from Economic Survey 

of Pakistan 2020-21 published by Finance Division, Government of Pakistan. 
ii. GOP growth rate projections from FY 2022-23 to 2030-31 have been provided by 

the World Bank. However, the actual GOP 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-i, A-2, and A-3, respectively. 
iii. 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. 
5. Till the expiry of contractual term of corresponding PPA and GSA, existing RLNG and 

imported coal-based projects have been given a minimum dispatch as per contractual 
obligations. 

6. Fuel costs as per MerL order of June 2022, have been considered. 
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7. 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. 

8. 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). 

9. 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 December2020 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". 

ii. G2G project: Power Generation projects which are listed under Federal 

Government's international (bilateral or multilateral) commitments, if project / 

financing agreements signed. 
iii. RE Project (Wind, Solar, Bagasse) enlisted in Category I & II of CCoE's decision 

dated 4th April 2019. 

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

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

organization / entity. 

10. Cost data of committed projects has taken as per data/information provided by the 

concerned project executing agency and NEPRA determined tariff. 

11. 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. 

12. 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. 
13. 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. 

14. 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. 

15. 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. 
16. Hydro power Project: Capital cost and Fixed O&M cost have been considered as shared 

by the concerned project executing entities. 

17. 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. Only Shahtaj is taken as a committed project from Category-I and II 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. 

19. 370 MWof net metering is considered for NTDC System each year. 

20. Candidate hydro power projects under 20 MW and connected below 132 kV (and hence, 

not in central dispatch) have not been considered. 

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

22. Siddiqsons CFPP has been removed from the list of committed projects, due to LOS 

expiry and presently under litigation as per PPlB. 

23. Gwadar CFPP has been considered on Local Coal as conveyed by relevant project 

executing agency, i.e., PPIB 

24. The COD of CASA has been assumed as August 2024. 

25. Diamer Bhasha HPP has been delayed beyond the study horizon of the current version 

of IGCEP owing to the progress made so farby the project, as decided in a meeting held 

at MoE (PD), among representatives from NTDC, PPIB, MoE (PD), WAPDA and 
MoW&R. 

26. 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. 

27. Pursuant to approved NE Policy 2021, K-Electric system has also been included in the 

current version of IGCEP. 

28. 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. 
29. 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. 

30. Minimum Despatch of 500 MWfrom 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-Ill) 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. 

31. 140 MWHabibullaah Costal (HCPC)and 31 MWAltern 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. 

32. 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. 
33. Following lead time criterion for the candidate power projects has been assumed: 

49 



Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31 

a. 4 years for coal power projects; earliest year of availability, July 2026 

b. 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  I  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-i 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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Figure 5-1: The IGCEP Data Modelling Approach 
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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. 

b. Second Step: Determine the economically attractive I 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. 

•Review 
Existing 
System 

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 MWas 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 MWof 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 

Sr. 
# 

Name of the Power 
Station 

Installed 
Capacity 

(MW) 

Fuel 
Type 

Retirement Year (FY) 
Rationale 

23 26 27 29 30 31 

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

CCoE 
decision 

2 Jamshoro-I Ui 250 REQ V 

3 Jamshoro-II U4 200 RFO V 

4 Muzaffargarh-I Ui 210 REQ V 

5 Muzaffargarh-I U2 210 RFO V 

6 Muzaffargarh-I U3 210 RFO V 

7 Muzaffargarh-ll U4 320 RFO V 

8 KAPCQ 1 400 RLNG V PPA 
extended 
owing to 
network 

constraints* 
9 KAPCQ 2 900 RLNG V 

10 KAPCO 3 300 RLNG V 

PPA expiry 

11 Liberty 225 Gas V 

12 HUBCO 1292 REQ V 

13 Kohinoor 131 REQ V 

14 AES Lalpir 362 REQ V 

15 AES Pakgen 365 RFQ V 

16 EKPCL 172 RLNG V 

17 Saba 136 RFO V 

18 Uch 586 Gas V 

19 Rousch 450 RLNG V 

Total (MW) 7,339 

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

Sr. 
# 

Name of the Power 
Station 

Installed Capacity 
(MW) 

Fuel 
Type 

Retirement 
Year (FY) Rationale 

23 24 

1 GAEL 136 RFO 

PPA expiry 
2 TPL 126 RFO 

3 BQPSI-U1 210 RLNG 

4 BQPS1-U2 210 RLNG 

Total (MW) 682 

5.9. Committed Projects 

Power projects considered as committed projects based on the criteria shown in the 

Figure 5-2. 

CCoE 
Category  I 
&uAR 
Projects 

Committed 
Projects 

LOS! PC-i G 2 G 
Approved Projects 
& Funding (Federal 
Secured Govt.) 

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 

Name of 
Committed Project Fuel Type Agency 

Installed 
Capacity 

(MW) 
Status 

Expected 
Schedule of 

Commissioning 

1 Chianwali Hydro PPMU 5.38 Pc-i Approved Mar-22 

2 Jabori Hydro G0KPK i0.20 PC-i Approved Mar-22 

3 Deg Outfall Hydro PPMU 4.04 PC-i Approved Jun-22 

4 Thar TEL Local Coal PPIB 330 LOS (Issued) Jul-22 

5 Trimmu CCGTRLNG PPIB 1263 LOS (Issued) Jul-22 

6 Karora Hydro G0KPK ii.80 PC-i Approved Aug-22 

7 Mangla (U #5-6) Hydro WAPDA 70 
Refurbhrnent Sep-22 

8 Koto Hydro G0KPK 40.8 PC-i Approved Sep-22 

i2 Jamshoro coal (U #1) Imported coal GENCO 660 PC-i Approved Dec-22 

13 Thai Nova Local Coal PPIB 330 LOS (Issued) Dec-22 

14 Thar-1 (SSRL) Local Coal PPIB 1320 LOS (Issued) Dec-22 

9 Helios PV AEDB 50 
Category-lI 

Apr-23 

10 HNDS PV AEDB 50 
Category-lI 

Project 
Apr-23 

ii Meridian PV AEDB 50 Category-Il 
Project 

Apr-23 

i5 Jagran-Il (U #1) Hydro AJK-HEB 12 PC-i Approved Apr-23 

16 Mangla (U #3-4) Hydro WAPDA 70 
Ref urbhrnent May-23 

17 Jagran-Il (U #2) Hydro AJK-HEB i2 PC-i Approved May-23 

i8 Jagran-Il (U #3) Hydro AJK-HEB 12 PC-i Approved Jul-23 

19 Jagran-Il (U #4) Hydro AJK-HEB i2 PC-i Approved Jul-23 

20 Chamfall Hydro AJK-HEB 3.22 Pc-i Approved Aug-23 
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Name of 
Committed Project 

Fuel Type Agency 
Installed 
Capacity 

(MW) 
Status 

Expected 
Schedule of 

Commissioning 

21 Access Electric PV AEDB 10.00 category-I 
Project 

Sep-23 

22 Access_Solar PV AEDB 11.52 
Category-I 

Project Sep-23 

23 Manjhand PV GoS 50 Pc-i Approved Sep-23 

24 Siachen PV GoS 100 Category-Il 
Project 

Sep-23 

25 Kurram Tangi Hydro WAPDA 18.00 PC-i Approved Oct-23 

26 Riali-lI Hydro PPIB 7.08 LOS (Issued) Dec-23 

27 Zorlu PV PPDB 100 
CategoiII 

Project 
Dec-23 

28 Lawi Hydro G0KPK 69 PC-i Approved Apr-24 

29 Suki Kinari (U #1) Hydro PPIB 221 LOS (Issued) May-24 

30 Safe PV AEDB 10.00 
Category-I 

Project Jun-24 

31 Trans_Atlantic Wind AEDB 50 
Category-Il 

Project 
Jun-24 

32 Western Wind AEDB 50 Category-Il 
Project 

Jun-24 

33 Gorkin Matiltan Hydro G0KPK 84 PC-i Approved Jul-24 

34 Mangla (U #1-2) Hydro WAPDA 70 
Mangla 

Refurbishment 
Jul-24 

35 Tarbela Ext5(U #1) Hydro WAPDA 510 PC-i Approved Jul-24 

36 Suki Kinari (U #2) Hydro PPIB 221 LOS (Issued) Jul-24 

37 CASA 
Cross Border 

Interco nnection NTDC 1000 G2G Aug-24 

38 Tarbela Ext5 (U #2) Hydro WAPDA 510 PC-i Approved Aug-24 

39 Shahtaj Bagasse AEDB 32 Category-I 
Project 

Aug-24 

40 Tarbela Ext5 (U #3) Hydro WAPDA 510 PC-i Approved Sep-24 

41 Suki Kinari (U #3) Hydro PPIB 221 LOS (Issued) Sep-24 

42 Suki Kinari (U #4) Hydro PPIB 22i LOS (Issued) Nov-24 
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Name of 
Committed Project 

Fuel Type Agency 
Installed 
Capacity 

(MW) 
Status 

Expected 
Schedule of 

Commissioning 

43 Kathai-II 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 
Ref urbishment 

Sep-25 

46 Chapari Charkhel 1-lydro GoKPK 10.56 PC-i Approved Sep-25 

47 Dasu (U #1) Hydro WAPDA 360 PC-i Approved May-26 

48 Mohmand Dam (U #1) Hydro WAPDA 200 PC-i Approved May-26 

49 Dasu (U #2) Hydro WAPDA 360 PC-i Approved Jul-26 

50 Mohmand Dam (U #2) Hydro WAPDA 200 PC-i Approved Jul-26 

5i Dasu (U #3) Hydro WAPDA 360 PC-i Approved Aug-26 

52 Mohmand Dam (U #3) Hydro WAPDA 200 PC-i Approved Sep-26 

53 Dasu (U #4) Hydro WAPDA 360 PC-i Approved Nov-26 

54 Mangla (U #7-8) Hydro WAPDA 30 Ref urbhrnent Nov-26 

55 Mohmand Dam (U #4) Hydro WAPDA 200 PC-i Approved Nov-26 

56 Dasu (U #5) Hydro WAPDA 360 PC-i Approved Feb-27 

57 Keyal Khwar (U #1) Hydro WAPDA 64 PC-i Approved Feb-27 

58 Dasu (U #6) Hydro WAPDA 360 PC-i Approved May-27 

59 Keyal Khwar (U #2) Hydro WAPDA 64 PC-i Approved May-27 

60 Gabral Kalam Hydro G0KPK 88 PC-i Approved Nov-27 

61 Madyan Hydro G0KPK 157 PC-i Approved Nov-27 

62 Balakot Hydro GoKPK 300 PC-i Approved Dec-27 

63 Azad Pattan (U #1) E-lydro 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 
Committed Project 

Fuel Type Agency 
Installed 
Capacity 

(MW) 
Status 

Expected 
Schedule of 

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 1200 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 Thai Coal (660 MW); reference — Engro Thai 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; 

ii. Reference cost and 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 

ii. Feeder Based (DG): 500 MW in July 2023, 750 MWp each in July 2024 & 

July 2025 

iii. Net Metering: 370 MW yearly from July 2022 onwards 

iv. Reference cost and 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 

h. C-5 Nuclear Power Project (1,200 MW) - PAEC candidate 

i. Steam PP on Thar Coal (330 Mw); reference - Siddiqsons CFPP and TCEB 

For K-Electric system: 

a. Steam PP on Thar Coal (330 MW); reference - Siddiqsons 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 55 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 
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select the least cost supply options taking into account technical cheractertics, economic 

and financial parameters and operational requirements. Table 5-5 shows the performance 

characteristics of the thermal candidate projects. 

Table 5-5: Performance Characteristics of Generic Thermal Power Projects 
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1) 

0 

A Installed Capacity (MW) 660 060 330 330 400 1200 100 

B Nat Capacity (MV)) 627 607 304 301 398 1,111 100 

Toaigniaz,l Param tart 

C Haa Rata (CJ,MWn) 9.11 92..) 9.13 0.2d 9.4( 9.57 12.68 

D 
sc!iac;i o;t 
(d/year) 

36 6 36 30 35 - 

E Forced Outage (HourS %) 6.78 68 6.8 6.8 4.3 1.2 - 

F Economic Life (years) 30 30 30 30 30 30 30 

O&M 

G Fixed FCC ($/Ton) - 11.2 11.2 11.2 - - - 

H 
Fixed 

($/kW-year) 
5.06 

26.6 
+ 

71.81* 

26.6 
+ 

71.81* 

25.17 
+ 

71.81* 
13.29 73.89 19.23 

I Variable ($/MWh) 2.85 6.21 6.17 5.93 3.14 - 3.29 

J CAPEX ($/kW) 669 1,419 1,419 1419 476 4,319 809 

K Earliest availability (year) 2028 2027 2027 2027 2025 2030 2025 

*Fi d 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: 

59 



Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31 

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 I 

trend about the selection I viability of different candidate thermal power projects at various 

project factors. 

These curves are the plots of unit generation cost on the y-axis and 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 

# Technology 

Installed 
Capacity 

Earliest 
Availability 

FO&M  
Installed 

Cost 
Annual 
Energy 

Project 
Factor 

Annualized Cost of 
Energy 

(MW) (Year) 
/kN 

($IkW) (GWh) (%) (c/kWh) ($1kW-Yr) 

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% 4.0 147.17 

*Solarvalues  are in MWp 
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6. The IGCEP 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 - I: 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 - II: High Demand Scenario 

All other parameters are same as those of base case except forthe demand numbers i.e., 
the average GOP growth rate of 5.42% has been used to devise load demand forecast till 

2031. The results are attached as Annexure — D. 

c. Scenario - Ill: 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 1320 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. It is 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. 

70,000 

60,000 

50,000 

40,000 

30,000 

20,000 

10,000 

0 

Cross Border Nuclear Hydro Bag asse 
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Chart 6-1: Installed Capacity vs Peak Demand (MW) 2022-23 to 2030-2031 
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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°!0 by hydro, 1% by baggase and 10% each by wind and solar 

PV. The remaining 39% is provided by conventional thermal sources. 

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) 

Fiscal 
ear 

Coal Fired 
Steam 

Local Coal 

Coal Fired 
Steam 

Local Coal KE 
HPP 

HPP 
KE 

Solar 
Utility 
MW 

Solar 
Feeder/DG 

MW 

Solar 
KE 

MW 

Wind 
NTDC 

Wind 
KE Bagasse 

Per Year 
Capacity 
Addition 

Cumulative 
Capacity 
Addition 

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 - - 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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2029 2030 

526 450 

849 

2031 

849 14,270 

3,094 1,143 1,275 2,330 - 17,969 

370 370 370 370 3,330 

4,009 35,569 

Figure  6-1: IGCEP 2022-31  Generation Sequence 
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Sr.No. Year Block Name of Project 
Installed 
Capacity 

MW 
1 

2023 

Hydro-1 

Mangla (U #5-6) 70 

2 Karora 12 

3 Koto 41 

4 Jagran-Il (U #1-2) 24 

5 Mangla (U #3-4) 70 

Sub Total 217 

6 

Solar-I 
Hellos 50 

7 HNDS 50 
8 Meridian 50 

Sub Total 150 

Total (2023) 367 

1 

2024 

Hydro-Il 

Jagran-lI (U #3) 12 

2 Jagran-lI (U #4) 12 

3 Chamf all 3 

4 Kurram Tangi 18 

Riali-lI 7 
6 Lawi 69 

Sub Total 121 

7 

Solar-Il 
Access_Electric 10 

8 Access_Solar 12 

9 Safe 10 

Sub Total 32 

Total (2024) 153 
1 

2025 Hydro-lIl 

Mangla (U #1-2) 70 

2 Gorkin Matiltan 84 

3 Tarbela Ext5(U #1-3) 1,530 

4 Kathai-ll 8 

5 Suki Kinari (U #2-4) 663 

Total (2025) 2,355 

1 

2026 

Hydro-IV 
Mangla (U #9-10) 70 

2 Mohmand (U #1) 200 
3 Chapari Charkhel 11 

Sub Total 281 

4 
Solar-Ill 

Solar DC 750 

5 KE Solar 150 

6 Sub Total 900 
Total (2026) 281 

2029 Hydro-V 
obut 10 

Total (2029) 35 
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The IGCEP Study Output 

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 



Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31 

Sr.No. Year Block Name of Project 
Installed 
Capacity 

MW 
1 

2030 Hydro-VI 

Arkari Gol 99 

2 Asrit Kedam 215 

3 Dowarian 40 

4 Jagran-IV 22 

5 Janawai 12 

6 Kalam Asrit 238 

7 Nagdar 35 

8 Rajdhani 132 

9 Sharmal 15212 

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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The IGCEP Study Output 

Table 6-3: PLEXOS Annual Addition of Power Projects 2022-2031 

Name of Project Fuel Type Installed 
capaci 

Dependable 
Capacity 

Agency Status Schedule of 
Commissioning 

2021 -22 

1 Chiariwali Hydro 5 5 PPMU PC-i 
Approved 

Mar-22 

2 Jabori F-lydro 10 10 G0KPK Pc-i 
Approved 

Mar-22 

3 Deg Outfall Hydro 4 4 PPMU 
Pc-i 

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 PPlB LOS (Issued) Jul-22 

4 Karora Hydro 11.8 11.8 G0KPK PC-i 
Approved Aug-22 

5 Mangla (U #5-6) Hydro 70 70 WAPDA Mangla 
Refurbishment Sep-22 

6 Koto Hydro 40.8 40.8 GoKPK PC-i 
Approved Sep-22 

7 Jamshoro Coal (U #1) Imported Coal 660 627 GENCO Pc-i 
Approved 

Dec-22 

8 ThaI Nova Local Coal 330 300 PPlB LOS (Issued) Dec-22 

9 Thar-1 (SSRL) Local Coal 1,320 1,214 PPIB LOS (Issued) Dec-22 

10 Helios Solar 50 50 AEDB Categor'-II 
Project Apr-23 

11 HNDS Solar 50 50 AEDB Category-Il 
Project Apr-23 

12 Jagran-Il (U #1) Hydro 12 12 AJK-HEB 
Pc-i 

Approved Apr-23 

13 Meridian Solar 50 50 AEDB 
Category-Il 

Project 
Apr-23 

4 Mangla (U #3-4) Hydro 70 70 WAPDA 
Mangla 

Refurbishment May-23 

5 Jagran-ll (U #2) Hydro 12 12 AJK-HEB 
Pc-I 

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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Suki Kinan (U #1) 

Safe 

Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31 

Installed 
Capacity 

Agency Dependable 
Capacity 

Status Fuel Type Schedule of 
Commissioning 

Name of Project 

2023-24 

370 Committed Solar Jul-23 Net Meter 370 AEDB 

AJK-HEB 24 Hydro Jul-23 Jagran-Il (U #3-4) Pc-I 
Approved 

500 Optimized Solar Jul-23 New_Solar_DC Yet to be 
determined 500 

AJK-HEB 3.22 
PC-i 

Approved 
Hydro Chamf all Aug-23 3.22 

AED B 10 
Category-I 

Project 
Solar Sep-23 Access_Electric 5 10 

AEDB 11.52 Solar Sep-23 
Category-I 

Project 
6 Access_Solar 12 

GoS 50 Solar Manjhand Sep-23 
PC-i 

Approved 
50 

GoS 100 Solar Sep-23 Siacheri Category-Il 
Project 

WA P DA 
PC-i 

Approved Oct-23 Kurram Tangi 18 Hydro 

Riali-Il Hydro PPIB 7.08 LOS (issued) Dec-23 10 

Solar Zorlu 100 PPDB Dec-23 
Category-Il 

Project 
11 

GoKPK 69 Hydro Lawi PC-i 
Approved Apr-24 12 

221 LOS (Issued) Hydro May-24 13 PPIB 

AED B 10 Category-I 
Project 

Solar Jun-24 14 

Trans_Atlantic AED B 50 Category-Il 
Project 

Wind Jun-24 15 50 

Wind Western AEDB 50 Jun-24 Category-li 
Project 

16 50 

Generation Additions in 2023-24 (MW) 1,594 1,594 

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

2024-25 

Net Meter Solar AEDB 370 Committed Jul-24 370 

Hydro Daral Khwar-II 10 Optimized Jul-24 10 PEDO 

3 Gorkin Matiltan Hydro 84 84 GoKPK 
PC-I 

Jul-24 Approved 

Jul-24 
Yet to be 

determined 
4 KE_New Solar Solar 150 150 Optimized 

50 Wind KE_New_Wind Optimized Jul-24 
Yet to be 

determined 50 
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The IGCEP Study Output 

# Name of Project Fuel Type Installed 
Capacity 

Dependable 
Capacity 

Agency Status Schedule of 
Commissioning 

WAPDA Mangla 
Refurbishment Jul-24 6 Mangla (U #1-2) Hydro 70 70 

7 New_Solar_DG Solar 750 750 Yet to be 
determined 

Optimized Jul-24 

B New_Solar_Utility Solar 3,120 3,120 Yet to be 
determined 

Optimized Jul-24 

New_Wind Wind 500 500 Yet to be 
determined 

Optimized Jul-24 

0 Tarbela Ext5(U #1) Hydro 510 510 WAPDA 
PC-i 

Approved 
Jul-24 

1 Suki Kinari (U #2) Hydro 221 221 PPIB LOS (Issued) Jul-24 

2 CASA 
Cross Border 

Interconnection 1,000 1,000 NTDC G2G Aug-24 

3 Tarbela Ext5 (U #2) Hydro 510 510 WAPDA 
PC-i 

Approved 
Aug-24 

4 Shahtaj Bagasse 32 32 AEDB Category-I 
Project 

Aug-24 

5 Tarbela Ext5(U #3) Hydro 510 510 WAPDA 
Pc-i 

Approved Sep-24 

6 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-Il 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 
Yet to be 

determined 
Optimized Jul-25 

5 KE_New_Wind Wind 50 50 Yet to be 
determined Optimized Jul-25 

6 New_Solar_DG Solar 750 750 Yet to be 
determined 

Optimized Jul-25 

7 New_Solar_Utility Solar 1,300 1,300 Yet to be 
determined Optimized Jul-25 

8 New_Wind Wind 500 500 Yet to be 
determined 

Optimized Jul-25 

9 Gwadar Loal 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 Installed 
Capacity 

Dependable 
Capacity Agency Status Schedule of 

Commissioning 

0 Mangla (U #9-10) Hydro 70 70 WAPDA Mangla 
Refurbishment Sep-25 

ii Chapari Charkhel Hydro 10.56 10.56 GoKPK PC-I 
Approved 

Sep-25 

12 Dasu (U #1) Hydro 360 360 WAPDA PC-i 
Approved 

May-26 

13 Mohmand Dam (U #1) Hydro 200 200 WAPDA PC-i 
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) 1-lydro 360 360 WAPDA 
PC-i 

Approved 
Jul-26 

3 KE_New_Local Coal Local Coal 990 912 
Yet to be 

determined Optimized Jul-26 

4 KE_New_Solar Solar 150 150 Yet to be 
determined Optimized Jul-26 

5 KE_New_Wind Wind 50 50 
Yet to be 

determined Optimized Jul-26 

6 New_Solar_Utility Solar 1,094 1,094 Yet to be 
determined Optimized Jul-26 

7 Mohmand Dam (U #2) Hydro 200 200 WAPDA 
PC-i 

Approved Jul-26 

8 Dasu (U #3) Hydro 360 360 WAPDA PC-i 
Approved 

Aug-26 

9 Mohmand Dam (U #3) Hydro 200 
- 

200 WAPDA PC-i 
Approved Sep-26 

10 Dasu (U #4) Hydro 360 360 WAPDA PC-i 
Approved 

Nov-26 

11 Mangla (U #7-8) Hydro 30 30 WAPDA Mangla 
Refurbishment Nov-26 

12 Mohmand Dam (U #4) Hydro 200 200 WAPDA PC-i 
Approved 

Nov-26 

13 Dasu (U #5) Hydro 360 360 WAPDA PC-i 
Approved Feb-27 

14 Keyal Khwar (U #1) Hydro 64 64 WAPDA 
PC-i 

Approved 
Feb-27 

15 Dasu (U #6) Hydro 360 360 WAPDA PC-i 
Approved May-27 

16 Keyal Khwar (U #2) Hydro 64 64 WAPDA PC-i 
Approved May-27 

Generation Additions in 2026-27 (MW) 5212 5134 

Cumulative Addition up till 2027 (MW) 23,875 23,551 
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The IGCEP Study Output 

# Name of Project Fuel Type Installed 
Capacity 

Dependable 
Capacity 

Agency Status Schedule of 
Commissioning 

2027-28 

1 Net Meter Solar 370 370 AEDB Committed Jul-27 

2 KE_New_Solar Solar 150 150 Yet to be 
determined 

Optimized Jul-27 

3 KE_New_Wind Wind 50 50 Yet to be 
determined 

Optimized Jul-27 

4 New_Wind Wind 2,894 2,894 
Yet to be 

determined 
Optimized Jul-27 

5 Gabral Kalam Hydro 88 88 G0KPK 
PC-I 

Approved Nov-27 

6 Madyan Hydro 157 157 GoKPK 
PC-i 

Approved Nov-27 

7 Balakot Hydro 300 300 GoKPK 
PC-i 

Approved Dec-27 

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 G0KPK 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 Yet to be 
determined Optimized Jul-28 

6 KE New Wind Wind 50 50 Yet to be 
determined Optimized Jul-28 

7 New_Wind Wind 583 583 Yet to be 
determined Optimized Jul-28 

8 Nila DaKatha 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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Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31 

# Name of Project Fuel Type Installed 
Capacity 

Dependable 
Capacity 

Agency Status Schedule of 
commissioning 

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

2029-30 

1 Net Meter Solar 370 370 AEDB Committed Jul-29 

2 Arkan Gol Hydro 99 99 PEDO Optimized Jul-29 

3 AsntKedam 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 derrnined Optimized Jul-29 

9 KE_New_Wind Wind 50 50 demined 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 Llzghor 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 

Thakot-Ill Hydro 1,490 1,490 WAPDA Optimized Jul-30 

3 KE_New_Solar Solar 150 150 demined Optimized Jul-30 

4 KE_New_Wind Wind 50 50 demined Optimized Jul-30 
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te: Solar values are in MWp 
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The IGCEP Study Output 

# Name of Project Fuel Type Installed 
Capacity 

Dependable 
Capacity 

Agency Status 
Schedule of 

Commissioning 

5 Net Meter Solar 370 370 AEDB Committed Jul-3D 

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 (Issued) Mar-31 

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

Cumulative Addition up till 2031 (MW) 35,567 35,243 



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. 

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

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

% 

1 Almoiz Bagasse 4562 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 6.33 6.25 6.23 5.95 5.90 

5 Hamza Bagasse 45.62 45.77 45.62 45.62 45.62 45.77 45.62 45.62 45.62 

6 JDW-ll 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 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 23.51 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 23.33 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 QASolar 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 21.50 21.50 21.44 21.50 21.50 21.50 

27 Zorlu PV 0.00 20.86 20.17 20.17 20.17 20.11 20.17 20.17 20.17 

28 Gharo KEPV 25.25 25.18 25.25 25.25 25.25 25.18 25.25 25.25 25.25 

29 KE_New_Solar KEPV 0.00 0.00 22.08 22.08 22.08 22.02 22.08 22.08 22.08 

30 Oursun KEPV 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 

78 



The IGCEP Study Output 

# Plant Name 
23 24 25 26 27 

% 

28 29 30 31 
Fuel 

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 GuI Ahmed Wind 30.99 30.91 30.99 30.99 30.99 30.91 30.99 30.99 30.99 

41 GuI Electric WI nd 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 

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_i WI nd 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_I Wind 31.99 31.91 31.99 31.99 31.99 31.91 31.99 31.99 31.99 

58 Three_Gorges_Il Wind 34.86 34.82 34.86 34.86 34.86 34.82 34.86 34.86 34.86 

59 Three_Gorges_Ill 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 Trico n_A Wind 34.86 34.82 34.86 34.86 34.86 34.82 34.86 34.86 34.86 

63 Trico n_B Wind 34.86 34.82 34.86 34.86 34.86 34.82 34.86 34.86 34.86 

64 Trico n_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 41.80 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 5205 

75 Janawal HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 55.69 55.78 

76 Tao but 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 
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# Plant Name Fuel 
23 24 25 26 27 28 29 30 31 

80 Chowkel Khwar HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 44.57 44.57 44.57 

81 CJ HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 50.50 50.50 50.50 

82 Dowariari HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 48.85 48.85 

83 Jagran-IV HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 49.09 49.09 

84 Kalam Asrit HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 44.41 44.41 

85 Mahl HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 46.53 

86 Nagdar HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 48.87 48.87 

87 Nila Da Katha HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 51.31 51.31 51.31 

88 Raid hani HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 58.46 58.46 

89 Sharmai HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 50.94 50.94 

90 Shounter HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 48.86 48.86 

91 Taunsa HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 55.02 55.02 55.02 

92 Thakot-lIl HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 56.30 

93 Turtonas Uzghor KE_HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 51.85 51.90 

94 Azad Pattan HPP Committed 0.00 0.00 0.00 0.00 0.00 0.00 52.77 54.06 52.77 

95 Balakot HPP Committed 0.00 0.00 0.00 0.00 0.00 41.21 41.21 41.21 41.21 

96 Dasu HPP Committed 0.00 0.00 0.00 64.47 64.47 64.29 64.47 64.47 64.47 

97 Gab ral Kalam HPP Committed 0.00 0.00 0.00 0.00 0.00 33.77 33.77 33.77 33.77 

98 Gorkin Matiltan HPP Committed 0.00 0.00 42.83 42.83 42.83 42.71 42.83 42.83 42.83 

99 Jagran-lI HPP Committed 50.53 50.39 50.53 50.53 50.53 50.39 50.53 50.53 50.53 

100 Karot HPP Existing 44.39 44.29 44.39 44.39 44.39 44.29 44.38 44.38 44.39 

101 Keyal Khwar HPP Committed 0.00 0.00 0.00 0.00 52.07 51.92 52.07 52.07 52.07 

102 Kohala HPP Committed 0.00 0.00 0.00 0.00 0.00 0.00 0.00 56.14 56.14 

103 Koto HPP Committed 57.12 57.08 57.24 57.19 57.19 56.96 57.12 57.12 57.19 

104 Lawi HPP Committed 0.00 47.99 48.10 48.05 48.05 47.90 47.99 47.99 48.02 

105 Madyan HPP Committed 0.00 0.00 0.00 0.00 0.00 47.43 47.43 47.43 47.43 

106 Mohmand Dam HPP Committed 0.00 0.00 0.00 42.71 46.36 42.60 42.71 42.71 42.71 

107 Suki Kinari HPP Committed 0.00 49.07 49.07 49.07 49.07 48.93 49.07 49.07 49.07 

108 Tarbela_Ext_5 HPP Committed 0.00 0.00 10.05 10.05 10.05 10.02 10.05 10.05 10.05 

109 Chamf all HPP Committed 0.00 49.12 49.12 49.12 49.12 48.99 49.12 49.12 49.12 

110 Chapari Charkhel HPP Committed 0.00 0.00 0.00 73.62 73.66 73.57 73.62 73.62 73.66 

111 Chiariwali HPP Committed 61.15 60.98 61.15 61.15 61.15 60.98 61.15 61.15 61.15 

112 Deg Outfall HPP Committed 76.26 76.09 76.29 76.29 76.29 76.09 76.29 76.29 76.29 

113 Jabori HPP Committed 77.21 77.23 77.21 77.21 77.21 77.23 77.21 77.21 77.21 

114 Karora HPP Committed 67.48 67.57 67.62 67.55 67.55 67.42 67.48 67.48 67.55 

115 Kathai-ll HPP Committed 0.00 0.00 60.37 60.37 60.37 60.21 60.37 60.37 60.37 

116 Kurram Tangi HPP Committed 0.00 17.05 17.05 17.05 17.05 17.01 17.05 17.05 17.05 

117 Riali-lI HPP Committed 0.00 53.15 53.17 53.16 53.16 53.01 53.15 53.15 53.16 

118 Allai Khwar HPP Existing 44.32 44.20 44.32 44.32 44.32 44.20 44.32 44.32 44.32 

119 Chashma HPP Existing 48.58 48.45 48.58 48.58 48.58 48.45 48.58 48.58 48.58 

120 Daral Khwar HPP Existing 38.58 38.48 38.58 38.58 38.58 38.48 38.58 38.58 38.58 

121 Dubair Khwar HPP Existing 53.09 52.95 53.09 53.09 53.09 52.95 53.09 53.09 53,09 
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23 24 25 26 27 28 29 30 31 
# Plant Name Fuel 

122 Ghazi Brotha HPP Existing 52.78 52.63 52.78 52.78 52.78 52.63 52.78 52.78 52.78 

123 Golen Gol HPP Existing 9.15 9.12 9.15 9.15 9.15 9.12 9.15 9.15 9.15 

124 Gulpur HPP Existing 28.92 28.84 28.92 28.92 28.92 28.84 28.92 28.92 28.92 

125 Jagran-1 HPP Existing 48.95 48.82 48.95 48.95 48.95 48.82 48.95 48.95 48.95 

126 Jinnah HPP Existing 25.74 25.67 25.74 25.74 25.74 25.67 25.74 25.74 25.74 

127 Khan Khwar HPP Existing 40.22 40.11 40.22 40.22 40.22 40.11 40.22 40.22 40.22 

128 Malakand-IlI HPP Existing 53.86 53.71 53.86 53.86 53.86 53.71 53.86 53.86 53.86 

129 Mangla HPP Existing 64.94 60.97 58.32 56.00 54.77 54.20 54.35 54.35 54.35 

130 Neelum Jehlum HPP Existing 51.68 51.54 51.69 51.69 51.69 51.54 51.69 51.69 51.69 

131 New Bong HPP Existing 55.49 55.34 55.49 55.49 55.49 55.34 55.49 55.49 55.49 

132 Patrind HPP Existing 43.76 43.64 43.76 43.76 43.76 43.64 43.76 43.76 43.76 

133 Small Hydel HPP Existing 45.20 45.08 45.20 45.20 45.20 45.08 45.20 45.20 45.20 

134 Tarbela 1-14 HPP Existing 37.99 37.89 37.99 37.99 37.99 37.89 37.99 37.99 37.99 

135 Tarbela_Ext_4 HPP Existing 30.12 30.04 30.12 30.12 30.12 30.04 30.12 30.12 30.12 

136 Warsak HPP Existing 50.64 50.50 50.64 50.64 50.64 50.50 50.64 50.64 50.64 

137 Engro 90MW CCGT_Gas 90.23 74.96 62.46 50.73 70.05 35.76 32.36 31.19 27.38 

138 Foundation CCGT_Gas 89.97 90.25 90.00 89.97 82.20 57.94 80.45 82.62 81.85 

139 Guddu-1 CCGT_Gas 36.90 74.63 74.43 74.42 69.00 61.74 71.52 68.65 68.12 

140 Guddu-lI CCGT_Gas 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

141 Guddu-V (747) CCGT_Gas 75.56 75.77 75.56 75.56 73.83 73.02 72.94 70.20 69.68 

142 Liberty CCGT_Gas 74.86 75.02 46.06 50.52 0.00 0.00 0.00 0.00 0.00 

143 Uch CCGT_Gas 86.08 86.32 86.08 85.47 77.52 43.54 45.27 53.03 0.00 

144 Uch-ll CCGT_Gas 87.77 88.05 87.81 87.35 79.29 51.33 51.33 77.18 51.32 

145 SNPC-1 KECCGTGas 91.98 92.25 91.96 91.81 83.75 35.08 79.67 85.56 55.81 

146 SNPC-ll KE_CCGT_Gas 91.98 92.25 91.96 91.98 84.04 36.91 79.88 85.56 84.71 

147 AES Lalpir ST_RFO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

148 AES Pakgen ST_REQ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

149 HUBCO ST_RFO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

150 Jamshoro-1 Ui ST_REQ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

151 Jamshoro-ll U4 ST_REQ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

152 Muzaffargarh-1 Ui ST_RFQ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

153 Muzaffargarh-1 U2 ST_REQ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

154 Muzaffargarh-1 U3 ST_REQ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

155 Muzaffargarh-ll U4 STRFO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

156 Saba ST_RFQ 14.38 21.69 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

157 AGL DG_REQ 36.12 36.12 21.72 0.00 0.00 0.00 0.00 0.00 0.00 

158 Atlas DG_REQ 14.40 21.72 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

159 Engro 127MW DG_RFQ 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 

160 HuB N DG_REO 36.12 36.12 21.72 0.00 0.00 0.00 0.00 0.00 0.00 

161 Kohinoor DG_RFQ 14.39 21.70 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

162 Liberty Tech DGRFQ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

163 Nishat C DGREO 36.12 21.72 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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23 24 25 26 27 28 29 30 31 
# Plant Name Fuel 

164 Nishat P DG_RFO 36.81 22.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

165 C-i Nuclear 80.43 80.65 80.43 80.43 80.43 80.65 80.43 80.43 80.43 

166 C-2 Nuclear 79.61 79.83 79.61 79.61 79.61 79.83 79.61 79.61 79.61 

167 0-3 Nuclear 81.01 81.23 81.01 81.01 81.01 81.23 81.01 81.01 81.01 

168 C-4 Nuclear 81.01 81.23 81.01 81.01 81.01 81.23 81.01 81.01 81.01 

169 K-2 Nuclear 85.06 85.30 85.07 85.06 85.06 85.29 85.05 85.05 85.05 

170 K-3 Nuclear 85.66 85.90 85.67 85.66 85.66 85.89 85.65 85.65 85.65 

171 Engro Thar Local Coal 82.51 82.74 82.51 82.50 82.07 80.80 80.65 81.58 78.14 

172 Gwadar Local Coal 0.00 0.00 0.00 69.18 82.41 80.69 80.74 80.91 78.54 

173 Lucky Local Coal 85.08 85.31 85.08 85.07 85.07 85.31 85.01 85.07 85.07 

174 ThaI Nova Local Coal 49.35 85.21 84.98 84.97 84.97 84.61 83.85 84.38 83.74 

175 Thai TEL Local Coal 84.98 85.21 84.98 84.97 84.96 84.44 84.08 84.24 83.11 

176 Thai-I (SSRL) Local Coal 42.14 85.21 84.98 84.98 84.98 84.61 84.33 84.41 84.47 

177 K.ENEWL.Coal KELocal Coal 0.00 0.00 0.00 0.00 83.33 83.20 82.90 83.19 83.33 

178 China HUBCO Imported Coal 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 

179 Jamshoro Coal Imported Coal 49.36 84.04 83.89 80.49 28.39 16.46 19.90 23.39 22.31 

180 Port Qasim Imported Coal 50.02 50.02 50.02 50.02 50.02 50.02 50.02 50.02 50.02 

181 Sahiwal Coal Imported Coal 50.10 50.10 50.10 50.10 50.10 50.10 50.10 50.10 50.10 

182 FPCL KE_Imported Coal 82.15 77.13 18.09 18.37 10.94 10.14 14.34 14.30 13.87 

183 Davis DGRLNG 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

184 Balloki CCGT_RLNG 4.19 2.02 0.96 1.80 2.01 0.64 1.28 1.23 1.14 

185 Bhikki CCGT_RLNG 1.20 0.78 0.00 0.52 0.57 0.29 0.43 0.57 0.54 

186 FKPCL CCGTRLNG 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

187 Halmore CCGTRLNG 37.73 37.73 37.73 22.68 0.30 0.00 0.30 0.30 0.30 

188 Haveli CCGTRLNG 10.92 5.77 3.29 5.01 4.09 1.59 1.87 1.91 2.26 

189 KAPCO 1 CCGT_RLNG 35.31 35.38 35.25 0.00 0.00 0.00 0.00 0.00 0.00 

190 KAPCO 2 CCGT_RLNG 11.86 11.83 11.89 0.00 0.00 0.00 0.00 0.00 0.00 

191 KAPCO 3 CCGT_RLNG 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

192 Nandipur CCGT_RLNG 36.38 36.38 36.38 21.87 0.00 0.00 0.00 0.23 0.26 

193 Orient CCGTRLNG 37.73 23.25 0.00 0.00 0.30 0.00 0.30 0.30 0.30 

194 Rousch CCGTRLNG 0.24 0.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

195 Saif CCGT_RLNG 37.73 37.73 37.73 22.68 0.00 0.00 0.00 0.30 0.30 

196 Saphire CCGTRLNG 37.73 37.73 37.73 22.68 0.13 0.00 0.28 0.30 0.30 

197 Tnmmu CCGTRLNG 26.05 20.80 12.24 11.65 8.20 3.37 5.45 6.81 6.96 

198 BQPS2 KECCGTRLNG 85.21 83.46 29.63 25.80 15.75 8.92 13.30 13.97 14.11 

199 BQPS3 KECCGTRLNG 89.81 89.80 79.57 82.91 28.60 19.19 21.26 24.10 22.99 

200 KCCPP KE_CCGTRLNG 85.10 82.46 22.09 18.23 11.20 7.83 9.78 12.79 11.87 

201 KTGTPS KE_CCGTRLNG 45.16 40.73 8.23 9.95 6.21 2.90 3.92 5.12 5.99 

202 SGTPS KE_CCGTRLNG 48.00 44.44 9.14 10.60 6.68 3.16 4.17 5.44 7.26 

203 BQPS1-U1 KE_ST_RLNG 10.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

204 BQPS1-U5 KE_ST_RLNG 29.34 30.27 1.66 1.71 0.46 0.75 1.00 1.05 1.39 

205 BQPS1-U6 KE_ST_RLNG 16.15 15.84 1.43 1.54 0.30 0.01 0.63 0.75 0.96 
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Plant Name Fuel 
25 28 29 30 31 23 24 26 T27  

206 BQPS1-U2 KE_GT_RLNG 22.74 0.00 0.00 0.00 0.00 0.00 0.00 0.00 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$) 

FO&M 
Cost 

Generation 
Cost 

Objective Function 
(Cumulative) 

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$) 

FY 
FO&M 
Cost 

Generation 
Cost Total Cost 

Objective Function 
(Cumulative) 

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 

2031 4,323 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 VREs (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) 

FY Local 
Coal 

Hydro RLNG Nuclear Imported RE 
Coal 

10 

Local Furnace Coss et Yearly 
Gas Oii 13oider Addition 

10,752 10,087 3,620 

2023 1,980 95 

2024 342 

2025 2,365 4,972  

3,491 5,169 - - 41,261 

-747 -1,536 - 1,937 43,198 

- - 1,174 44,372 

- - 1,000 8,337 52,708 

Jun-22 1,320 4,020 2,802 

-420 

965 660 

1,252 

520 

2026 300 653 -1,300 

2027 990 2,558 

2028 - 545 

- 3,120 - - - 2,773 55,482 

-1,292 - 3,695 59,177 

2030 1526 -172 

2031 - 2,979 -450 

Tota :2,701 :,fiO 3,620 

- 1,664 

- 3,464 - -131 

- 1,153 - -727 

570 - -136 

- 570 -586 

4,680 20,086 1,933 

3,878 63,055 

1,312 164366 

_..-. 
-- 2,513 68,667 

1,347 1,003 68,667 

6.8. Comparison of Scenarios 

In addiUon to the base case, six scenarios have been developed to facilitate the decision 

makers to reach an informed decision. Scenario-I and Scenario-Il comprise of Low Demand 

Forecai (Average GDP GR 3.40%) and High Demand [oroot (Av3I390 GDP CR 5.42%) 

respectively, as compared to base case demand (Average GDP GR 4.30%), whereas, 

Scenario-Ill, Scenario-IV, Scenario-V and Scenario-Vl 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-I (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-Ill (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 corn pared to the base case by the year2030-31. In Scenario-IV (Chashma 

Nuclear 0-5 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-Vl (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 

Category Base 
Low 

Demand 
High 

Demand 

Diamer 
Bhasha 
HPP in 
2029 

Chashma 
Nuclear 
(C-5) for 
Energy 
Security 

1,320 MW 
Local 
Coal 

inclusion  
in 2027 & 

2030 

Un- 
constrained 

VRE 

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 1933 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 

SolarPV 12,926 10,262 13,504 12,606 12,732 10,532 12,115 

HPP 22,701 22,403 23,041 26,871 22403 22,403 22,701 

Cross Border 1,000 1,000 1,000 1000 1,000 1,000 1000 

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

Chart 6-5: IGCEP Generation Mix 2027 (59,046 MW) 
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Chart 6-6: IGCEP Generation Mix 2031 (68,667 MW) 

Chart 6-7: IGCEP Generation Mix 2023 (156,210 GWh) 
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Chart 6-8: IGCEP Generation Mix 2027 (188,651 GWh) 

Chart 6-9: IGCEP Generation Mix 2031 (228,501 GWh) 
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6.9. Strategy for Feedback 

There is no room bigger than the room for improvement. The IGCEP has been prepared after 
taking inputs from all the relevant agencies; the PSP Team is more than willing to discuss and 

incorporate further suggestions from the stakeholders to shape it into a rne;ning1ul output. As 

per PC-4 of the prevailing Grid Code, NEPRA will review and approve the IGCEP. All kind of 

suggestions, comments and concerns are most welcome at 
comrnents.igcepntdc.com.pk; +92-42-99200695. For wider dissemination and seeking 

generous feedback, the IGCEP 2022-31 would he published on the NTDC wbsite. 
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The Way Forward 

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. 

7.1 Proposed Actions for the Future Generation Plans 

a. 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. 

b. 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. 

c. 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. 

d. 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. 

b. The combination of wind and solar PV has the advantage that the two sources will 
complementeach other sincethe peak operating times foreach system occurat 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 corn batting the existing 
challenges with respect to dispatch of renewable energy. 

7.2.2 Operational Challenges and Solutions forVRE 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 I BESS 
applications. The quanturn and/or tirnelines 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 II 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 Thai 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. 

AnnexureA. Load Forecast Data 

A-I. Projected GDP Growth Rate by Sector - Normal Scenario 

FY 
GOP 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 2.76 

2030 3.76 3.80 4.56 2.76 

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 3.75 

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 2.72 3.86 1.86 
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Total Commercial Industrial Agriculture 

(Rs. Million) 

1970 3477476 1,517,378 477,776 1,729,191 1.68 - 

1971 3520,384 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 4.11 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 2176,410 5.35 11.20% 
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A-3. Projected GDP Growth Rate by Sector - High Scenario 

FY 
GOP 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 
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FY 
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Total Commercial Industrial Agriculture 

(Rs. Million) 

1981 5,919785 2,952,677 941,818 2,256034 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 8,174492 4,286,484 1,365,891 2,759,042 8.44 3.50% 

1987 8,649,496 4,537778 1,483,977 2,848,812 8.92 5.60% 

1988 9,206,192 4,844,842 1,629,723 2926,623 9.57 7.40% 

1989 9,648,855 5,029418 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 9.10% 

1991 10,653,444 5,528,425 1,939,678 3,382,383 12.72 12.60% 

1992 11,475,327 5,902,079 2,089644 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 12,268880 6,435,085 2,304,984 3,691,351 16.99 11.90% 

1995 12,775,892 6,743,837 2,320,908 3,933,790 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 5,533,564 35.05 8.70% 
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FY 
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(G.R) 

Total Commercial Industrial Agriculture 

(Rs. Million) 

2006 21,174,660 11,329,945 4,132,022 5,882,009 3773 7.60% 

2007 22,347,017 11,962,655 4451,424 6,083380 40.37 7.00% 

2008 23,461,708 12,553,428 4,828,575 6,193,327 35.05 -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 4947,262 6,550,711 71.85 78.00% 

2012 25,989,532 14245,756 5073,292 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 Dorn Corn Ind Agr Year Dom Com Ind Agr 

1973 0.20 0.27 0.14 0.10 1998 1.85 6.55 4.11 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 1.71 1.11 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 0.55 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 11.25 

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 14.29 31.10 22.48 13.65 

1997 1.56 5.66 3.75 1.63 2022 18.52 36.99 28.23 16.84 
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Real Tariff (Excluding K Electric) (Rs/kWh) 

Year Dorn Corn Ind Agr Year Dorn Corn Ind Agr 

1973 858 11.56 6.23 4.33 1998 7.36 26.03 16.33 7.43 

1974 6.85 10.96 6.07 3.69 1999 9.00 27.53 17.19 8.95 

1975 5.88 10.16 5.97 3.37 2000 8.51 25.66 15.18 8.43 

1976 6.11 12.33 7.47 4.12 2001 9.21 25.03 14.79 9.17 

1977 6.09 13.01 8.17 3.83 2002 10.92 24.29 14.36 10.04 

1978 5.50 13.55 8.50 3.26 2003 11.24 23.65 14.87 11.20 

1979 5.93 14.90 9.61 4.37 2004 13.46 21.25 13.84 10.89 

1980 6.46 17.69 10.68 5.32 2005 9.70 18.83 12.13 9.96 

1981 6.43 16.26 10.26 5.23 2006 9.75 21.39 13.49 9.46 

1982 6.28 16.25 10.20 5.41 2007 9.31 20.34 12.81 9.02 

1983 6.10 16.62 10.65 5.41 2008 12.43 28.83 18.72 10.14 

1984 5.79 16.02 10.10 5.63 2009 14.32 30.58 19.83 13.32 

1985 5.38 15.03 9.62 4.70 2010 16.21 32.79 22.14 15.23 

1986 5.86 16.92 10.89 5.12 2011 10.18 20.74 13.36 11.11 

1987 5.33 15.66 10.00 4.13 2012 10.55 20.87 13.66 11.72 

1988 5.46 17.89 11.61 4.17 2013 10.31 20.87 14.22 13.29 

1989 6.01 20.62 12.85 4.42 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 4.44 2016 10.48 20.17 13.75 12.66 

1992 5.79 22.68 13.57 4.54 2017 10.16 19.29 13.47 10.16 

1993 5.54 21.81 13.10 4.36 2018 10.15 19.18 13.60 10.25 

1994 5.65 22.69 13.48 4.34 2019 10.97 22.29 15.56 9.63 

1995 5.79 22.43 14.08 4.91 2020 10.50 22.94 17.86 8.17 

1996 6.48 25.56 16.00 6.22 2021 10.17 22.13 15.99 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-6. Category-wise Real Tariff 



Annexure-A. 

A-7. Category-wise Electricity Consumption (Excluding K Electric)-GWh 

Year Dorn Corn md Agr 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 2663 75 1,069 38 12762 

1985 3,887 796 5,061 2783 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 4394 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 5,823 229 1,799 29 29,267 

1993 11,220 1,303 10,913 5,595 195 1,925 27 31,272 

1994 11,963 1,318 10,532 5,743 216 1,964 27 32,131 

1995 13,448 1,490 10,604 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 Dorn Corn md Agr Bulk Others Total 

1997 15594 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 27,009 3,768 16,596 7,873 279 3,031 13 62,405 

2007 28,944 4,289 17603 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 8695 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 4,853 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 52,407 7,387 28,115 5,382 10,922 347 3,306 107,866 
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Annexure-A. 

A-8. Category-wise Number of Consumers (Excluding K Electric) 

Year Dorn Corn md Agr Street 
Light 

Bulk& 
Others 

Total 

1971 930350 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 111484 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 2989,397 674,600 119,417 114,390 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 

1993 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 

1995 7,376,032 1,342,946 179,392 162,303 3,954 2,649 9,067276 

1996 7,783,832 1,344,975 181,092 165,114 3,990 2,728 9481,731 

1997 8,154,894 1,354,940 184,301 167,245 4,064 3,158 9,868,612 

1998 8,455,442 1,396,973 186,539 170,562 4,645 2,911 10217,072 

1999 8,911,587 1,517,199 190,084 173,078 4,708 2,979 10,799,635 

2000 9,553,828 1,653870 194,560 174,450 4892 3,045 11,584,657 
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Year Dom Corn md Agr Street 
Light 

Bulk & 
Others 

Total 

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 

112 



Annexure-B. Generation Planning Data 

Annexure B. Generation Planning Data 

B-1(i). NTDC Existing Installed Capacity (As of June 2022) 

No. 
Name of Power Project Fuel 

Installed 
Capacity 

Dependable 
Capacity 

(MW) 

Public Sector 
WAPDAHydro 

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 Gal 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 3,478 

12 TarbelaExt_04 Hydro 1,410 1,410 

13 Warsak Hydro 243 243 
Small Hydel 

14 GomaiZam 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 Hydra 13 13 

20 Kurram Garhi Hydro 4 4 

21 Renala Hydro 1 1 

22 Chitral Hydra 1 1 

23 Jabban Hydra 22 22 

24 Ranolia Hydra 18 18 
Total Small Hydel 146 146 

Sub Total: WAPDA Hydro 9,547 9,547 

GENCOs 
25 Jamshoro - I Ui RFO 250 200 

26 Jamshoro - II U4 REQ 200 170 

27 Jamshoro-ll U2 RFO - - 
28 Jamshoro-Il U3 RFO - - 

Sub Total: GENCOs — I 450 370 

29 Guddu-lU(11-13) Gas 415 391 

30 Guddu-llU(5-10) Gas 620 537 

31 Guddu 747 Gas 747 721 
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No. 
Name of Power Project Fuel 

Installed 
Capacity 

Dependable 
Capacity 

(MW) 
Sub Total: GENCOs—ll 1,782 1,649 

32 Muzaffargarh-1 Ui RFO 210 190 
33 Muzaffargarh-1 U2 RFO 210 183 
34 Muzaffargarh-1 U3 RFO 210 184 

35 Muzaffargarh-ll U4 RFO 320 272 
36 Muzaffargarh - Il U5 RFO - - 

37 Muzaffargarh-Il U6 RFO - - 

38 GTPS Block 4 U (5-9) RLNG 0 0 
39 Nandipur RLNG 525 491 

Sub Total: GENCOs—Ill 1,475 1,320 

Total GENCOs (Public Sector) 3,707 3,339 
Nuclear 

40 CHASHNUPP-1 Nuclear 325 300 

41 CHASHNUPP-ll Nuclear 325 300 
42 CHASHNUPP-lll Nuclear 340 315 

43 CHASHNUPP-lV 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 lPPs 

46 Jagran - I Hydro 30 30 

47 Malakand - Ill Hydro 81 81 

48 New Bong Hydro 84 84 

49 Daral Khwar Hydro 37 37 

50 GuI Pur Hydro 103 103 

51 Patrind Hydro 150 150 

52 Karot Hydro 720 720 

Sub Total: lPPs Hydro 1,205 1,205 
Thermal lPPs 

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 Thai Local Coal 660 545 

63 FKPCL RLNG 172 147 
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No. 
Name of Power Project Fuel 

Installed 
Capacity 

Dependable 
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 HuB N RFO 225 208 
69 HUBCO RFO 1,292 1,108 
70 KAPCO 1 RLNG 400 344 
71 KAPCO2 RLNG 900 743 
72 KAPCO 3 RLNG 300 258 
73 Kohinoor REQ 131 117 
74 Lalpir REQ 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-Il Gas 393 370 
88 Lucky Coal Local Coal 660 606 
89 Purijab Thermal RLNG 0 0 

Sub Total (lPPs 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 (EEL) Bagasse 120 120 
94 Hamza Bagasse 15 15 
95 J OW - II Bagasse 26 26 
96 JOW-lIl 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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Sr. 
No. 

Name of Power Project Fuel 
Installed 
Capacity 

Dependable 
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-I Wind 50 50 
106 FWEL-ll Wind 50 50 

107 GulAhmed Wind 50 50 
108 GulAhmed-ll 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-lI Wind 60 60 
118 NASDAGreenWind 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_I Wind 50 50 
124 Three_Gorges_Il Wind 50 50 
125 Three_Gorges_Ill 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-Il Wind 50 50 

Sub Total (Wind) 1,845 1,845 

Solar Power Projects 

135 Appolo Solar Solar PV 100 100 

136 Best SolarPV 100 100 

137 Crest SolarPV 100 100 

138 QASolar SolarPV 100 100 
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Name of Power Project Fuel 
Installed 
Capacity 

Dependable 
Capacity 

(MW) 

139 Zherifa SoIarPV 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-I (ii). K-Electric Existing Installed Capacity (As of June 2022) 

•. er 
Power 

Fuel 
Installed 
Capacity 

Dependable 
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 
11 SNPC-lI 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 SoIarPV 50 50 

Total Installed Capacity (MW) 3,319 2,941 

B-2. Cost Data of Existing Committed and Candidate Thermal Projects 

# Project Name Fuel 
Fixed O&M 

Variable 
Fuel cost Heat Rate Unit Cost 

($/kWlYear) ($/MWh) ($IGJ) (GJ/MWh) ($/MWh) Rs/kWh 

Existing Power Projects 

1 K-3 Uranium 52.20 0.00 0.47 10.00 4.70 0.84 

2 K-2 Uranium 52.28 0.00 0.47 10.00 4.77 0.85 

3 C-3 Uranium 99.91 0.00 0.49 10.91 5.35 0.95 

4 c-i Uranium 135.48 0.00 0.50 10.91 5.47 0.97 
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# Project Name Fuel 
Fixed O&M 

Variable  
Fuel Cost Heat Rate Unit Cost 

($/kW/Year) ($/MWh) ($IGJ) (GJ/MWh) ($/MWh) Rs/kWh 

5 C-2 Uranium 12460 0.00 0.58 10.91 6.33 1.13 

6 C-4 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 Uch(BoW Gas 13.10 2.50 1.22 7.65 11.80 2.10 

Liberty(Below 
Gas 60.23 3.09 1.74 7.07 15.38 2.74 

10 Engro mar Local Coal 26.6+312.36 6.21 1.47 9.66 20.37 3.62 

11 Guddu 747CC Gas 18.44 3.72 4.56 7.32 37.12 6.61 

12 Guddu-1 U (11-13) Gas 25.12 0.39 4.56 9.00 41.48 7.38 

13 Foundation Gas 23.01 4.03 5.06 7.68 42.84 7.62 

14 Uch-lI Gas 26.00 2.33 5.33 8.19 46.02 8.19 

15 Guddu-lI U (5-10) Gas 25.12 0.39 4.56 10.00 46.04 8.19 

16 Gas 13.10 2.50 5.86 7.65 47.34 8.42 

17 Engro 90MW Gas 16.67 3.56 5.06 9.73 52.82 9.40 

18 
Liberty(Above 

Gas 60.23 3.09 8.70 7.07 64.56 11.49 

19 PortQasim 
Imported 

Coal 
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 
Imported 

Coal 
24.87 1.22 17.50 8.51 150.09 26.71 

24 China HUBCO Imported 
Coal 

26.64 3.02 17.39 8.95 158.73 28.25 

25 Orient RLNG 26.59 2.49 23.11 7.25 170.10 30.27 

26 Halmore RLNG 19.84 4.25 23.11 7.25 171.69 30.55 

27 Saphire RLNG 19.57 4.19 23.11 7.25 171.80 30.57 

28 Saif RLNG 20.32 4.23 23.11 7.25 171.86 30.58 

29 Nandipur RLNG 18.51 4.20 23.11 7.35 173.99 30.96 

30 KAPCO 1 RLNG 19.22 2.48 20.87 8.38 177.38 31.56 

31 AGL RFO 26.96 9.84 20.38 8.66 186.38 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 8.50 191.62 34.10 
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# Project Name Fuel 
Fixed O&M 

Variable  
Fuel Cost Heat Rate Unit Cost 

($/kW/Year) ($/MWh) ($IGJ) (GJ/MWh) ($/MWh) Rs/kWh 

34 KAPCO 2 RLNG 19.22 2.89 20.87 9.19 194.74 34.65 

35 Kohinoor REQ 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 127MW 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-I Ui RFO 17.55 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 15.43 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 REQ 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-ll U4 RFO 27.54 0.91 21.02 11.72 247.19 43.99 

52 Muzaffargarh-1 U3 RFQ 27.54 0.91 21.02 11.74 247.56 44.05 

53 Muzaffargarh-1 Ui REQ 27.54 0.91 21.02 11.99 252.98 45.02 

54 Muzaffargarh-1 U2 REQ 27.54 0.91 21.02 12.16 256.40 45.63 

Committed Power Projects 

55 Thar-1 (SSRL) Local Coal 25.4+71.81 6.20 1.47 9.23 19.72 3.51 

56 ThaI Nova Local Coal 27.16+71.81 6.20 1.47 9.73 20.45 3.64 

57 mar TEL Local Coal 27.16+71.81 6.20 1.47 9.73 20.45 3.64 

58 Gwadar Local Coal 33.77 1.15 2.80 9.66 28.21 5.02 

59 Jamshoro Coal Ui 
Imported 

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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# Project Name Fuel 
Fixed O&M 

Variable  
Fuel Cost Heat Rate Unit Cost 

($/kW/Year) ($/MWh) ($IGJ) (GJ/MWh) ($/MWh) Rs/kWh 

62 C-5 Uranium 73.89 0.00 0.47 9.57 4.50 0.80 

63 NEW L.Coal II Local Coal 25.17+71.81 5.93 0.88 9.23 14.07 2.50 

64 NEW_L.Coal 660 Local Coal 26.6+71.81 6.21 0.88 9.23 14.35 2.55 

65 NEW L.Coal 330 Local Coal 26.6 +71.81 6.21 0.88 9.73 14.79 2.63 

66 Jamshoro Coal U2 Imported 
Coal 

5.06 2.85 6.17 9.11 59.05 10.51 

67 New_CCGT RLNG 13.29 3.14 20.87 5.89 125.96 22.42 

68 NEW lmp.Coal 
- 

Imported 
Coal 

26.64 3.02 17.39 9.23 163.57 29.11 

69 NEW OCGT RLNG 13.29 3.14 20.87 9.46 200.62 35.70 
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B-3. Indexed Capital Cost Calculations of Candidate Hydro Power Projects 

# Name of Project 
Capacity 

'MW 

Capital Cost with IDC (Minion US$) Rev. Mar. 22 CapUi Cost with DC (Million USS) Build Cost 

Local Foreign Totat Local Foreign Total $IkW 

1 Taobut 10 11.2 3 14.2 10.29 3.24 13.53 1353 

2 Thakot-lIl 1490 1279.6 962.9 2242.5 1019.80 1074.88 2094.69 1406 

3 Dowarian 40 42 18 60 38.58 19.45 58.03 1451 

4 Nagdar 35 36.75 15.75 52.5 33.76 17.02 50.78 1,451 

5 Batdara 5 5.25 2.25 7.5 4.82 2.43 7.25 1,451 

6 Janawai 12 13.44 5 18.44 12.34 5.40 17.75 1,479 

7 Shounter 48 53.76 23.04 76.8 49.38 24.90 74.28 1,547 

8 AsritKedam 215 260.132 111.44 371.572 207.07 146.70 353.77 1,645 

9 Kalam Asrit 238 269.93 129.8 399.73 271.52 131.88 403.40 1695 

10 Jagran-IV 22 27.41 11.75 39.16 I 25.18 12.70 37.87 1,722 

11 CJ 25 28,5 19 47.5 21.37 21.68 43.05 1,722 

12 Mahl 640 767.5 502.5 1270 570.91 554.'i8 1125,07 1,758 

13 Taunsa 135 143 104 247 128.80 111.08 230.58 1,775 

14 Bata Kundi 99 108.42 79.787 183.207 8.1.21 93.24 177.'iS 1,792 

15 Ashkot 300 204.67 329.8 534.47 204.73 335.03 539.81 1,799 

16 Turtonas Uzghor 82.25 10.692 122.958 133.65 18.38 ' 131.21 149.58 1,819 

17 Patan 2400 2235 2335 4570 1765.07 2765.01 4530.08 1,888 

18 Chowkel Khwar 60 70 50 120 61.76 51.63 113.38 1,890 
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# Name of Project 
Capacity 

MW 

Capithl Cost with IDC (Million US$) Rev. Mar. 22 Capital Cost with DC (Million US$) Build Cost 

Local Foreign Total Local Foreign Total $IkW 

19 Balkani 7.75 12 3 15 12.14 3.05 15.19 1960 

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-Il 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 KariMashkur 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 55.09 240.44 2,357 

29 Sharrnaj 152.12 232.279 137.298 369.577 215.38 146.65 362.02 2,380 

30 Daral Khwar-II 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 ChiniotHPP 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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# Name of Project 
Capacity 

(MW) 

Capital Cost with IDC (Million US$) Rev. Mar. 22 Capital Cost with DC (Million US$) Build Cost 

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-tIJ 21.1 27.72 33.62 61.34 22.59 37.14 59.73 2,831 

42 Jhing-II 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-II 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 Athmuqam 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-I 62.606 187.47 49.37 236.84 172.19 53.35 225.54 3,603 

51 Istaro-Booni 72 150 110 260 129.43 130.73 260.16 3,613 

52 Nandihar 12.3 31.54 15.547 47.087 26.71 18.54 45.25 3,679 

53 Jagran-IlI 35 64.64 60.98 125.62 55.49 74.82 130.31 3,723 

54 Gahret 377 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 ($/kWIYr) 
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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 

# Power Project 
Proect 

Executing 
Agency 

Installed 
Capacity 

Earliest 
Availability FO&M 

Installed 
Cost 

Annual 
Energy 

Economic 
Life 

Project 
Factor 

Annualized Cost of 
Energy 

(MW) (Year) ($IkWIYr) (($IkW)) (GWh) (Years) (%) c/kWh $IkWIYr 

1 Thakot-Ill 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 G0KPK 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 5 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 REDO 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 

11 CJ PPDB 25 2028 14.05 1,722 111 50 51% 4.24 187.73 

12 Jagran-IV AJK 22 2029 10.10 1,722 96 30 50% 4.42 192.72 

13 
Harigehl- 
Majeedg ala 

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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# Power Project 
Proect 

Executing 
Agency 

Installed 
Capacity 

Earliest 
Availability FO&M 

Installed 
Cost 

Annual 
Energy 

Economic 
Life 

Project 
Factor 

Annualized Cost of 
Energy 

(MW) (Year) ($IkWIYr) (($IkW)) (GWh) (Years) (%) c/kWh $IkWIYr 

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-II AJK-PPC 6.05 2028 0.48 2,855 34 50 64% 5.16 288.44 

24 Chowkel Khwar REDO 60 2028 10.83 1,890 241 30 46% 5.26 211.29 

25 Ghorband G0KPK 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 Karl Mashkur G0KPK 495 2029 15.95 2,338 2204 50 51% 5.65 251.72 

28 Daral Khwar-II PEDO 9.5 2024 18.03 2,417 44 50 53% 5.68 261.79 

29 Mujigram G0KPK 64.26 2031 12.99 2,539 304 50 54% 5.69 269.10 

30 Artistic-Il PEDO 55.032 2028 13.01 2,072 212 60 44% 5.74 220.91 

31 Trappi REDO 32 2028 1.30 2,799 165 30 59% 5.78 298.17 

32 Arkari Gol REDO 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 G0KPK 188 2029 5.71 2,269 704 50 43% 6.26 234.58 

36 Kaigah-III PEDO 21.1 2029 0.16 2,831 101 30 55% 6.26 300.47 

37 Gurnat 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 G0KPK 47 2029 8.68 2,481 186 50 45% 6.55 258.86 

40 Kaigah-Il REDO 39.6 2029 0.47 3,044 190 30 55% 6.73 323.41 
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# Power Project 
Proect 

Executing 
Agency 

Installed 
Capacity 

Earliest 
Availability FO&M 

Installed 
Cost 

Annual 
Energy 

Economic 
Life 

Project 
Factor 

Annualized Cost of 
Energy 

(MW) (Year) ($IkWIYr) (($/kW)) (GWh) (Years) (%) c/kWh $/kW/Yr 

41 Gabral Utror PEDO 79 2028 20.58 2,429 311 40 45% 6.84 269.00 

42 Tangar REDO 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% 7.44 333.92 

46 Luat AJK 49 2029 1.48 3,277 213 50 50% 7.65 331.98 

47 Artistic-I PEDO 62.606 2028 27.97 3,603 307 60 56% 7.95 389.41 

48 Patrak Sheringhal G0KPK 22 2029 8.78 2,976 85 50 44% 7.95 308.93 

49 Athmuqam PPIB 450 2029 28.10 3221 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-Ill 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 G0KPK 377 2031 15.71 4,269 1768 50 54% 9.52 446.31 

54 Istaro-Booni G0KPK 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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Annexure-B. Generation Planning Data 

B-6. Candidate Hydro projects COD optimized by PLEXOS for different scenarios 

Candidate Plants 
Name 

Cate o g ' Ca acif' 
' 

COD given 
to PLEXOS 

Base 
Case 

Scenarios 

Low 
Demand 

High 
Demand 

Bhasha in 
2029 

C-5 in 
2029 

Local 
Coal in 
2027 & 

2030 

Unconstrained 
VRE 

Year Year Year Year Year Year Year 

1 Daral Khwar-ll 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 1-lydro 6.05 Jul-27 Not Picked Not Picked Not Picked Not Picked Not Picked Not Picked Not Picked 

7 Artistic-I Hydro 62.606 Jun-28 Not Picked Not Picked Not Picked Not Picked Not Picked Not Picked Not Picked 

8 Artistic-lI 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 CJ Hydro 25 Jun-28 2029 2029 2029 2029 2029 2029 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 

129 



Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31 

Candidate Plants 
Name 

Cate o g t' Ca acih COD given 
to PLEXOS 

Base 
Case 

Scenarios 

Low 
Demand 

High 
Demand 

Bhasha in 
2029 

C-5 in 
2029 

Local 
Coal in 
2027 & 

2030 

Unconstrained 
VRE 

Year Year Year Year Year Year Year 

16 
Hangehl- 
Majeedgala 

Hydro 40.32 Jun-28 Not Picked Not Picked 2029 Not Picked Not Picked Not Picked 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 DaKatha 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 Athmuqam 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 Jag ran-Ill Hydro 35 Jun-29 Not Picked Not Picked Not Picked Not Picked Not Picked Not Picked Not Picked 
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Candidate Plants 
Name 

Cate o g t' Ca acih COD given 
to PLEXOS 

Base 
Case 

Scenarios 

Low 
Demand 

High 
Demand 

Bhasha in 
2029 

C-5 in 
2029 

Local 
Coal in 
2027 & 

2030 

Unconstrained 
VRE 

Year Year Year Year Year Year Year 

32 Jagran-IV Hydro 22 Jun-29 2030 2030 2030 2030 2030 2030 2030 

33 Kaigah-lI Hydro 39.6 Jun-29 Not Picked Not Picked Not Picked Not Picked Not Picked Not Picked Not Picked 

34 Kaigah-III 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 Sharniai 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-IlI 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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Candidate Plants 
Name 

Cate 0 Ca acia p 
COD given 
to PLEXOS 

Base 
Case 

Scenarios 

Low 
Demand 

High 
Demand 

Bhasha in 
2029 

C-5 in 
2029 

Local 
Coal in 
2027 & 

2030 

Unconstrained 
VRE 

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 

t 
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Annexure C. Low Demand Scenario 

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

Fiscal 
ear 

Coal Fired 
Steam 

Local Coal 

Coal Fired 
Steam 
Local 

Coal KE 

HPP 
Solar 
Utility 
MW 

Solar 
Feeder 
MW 

Solar 
KE 

MW 

Wind 
NTDC 

Wind 
KE Bagasse 

Per Year 
Capacity 
Addition 

Cumulative 
Capacity 
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 - 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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Annexure-C. Low Demand Scenario 

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

• Name of Project Fuel Type Installed 
capacity 

Dependable 
capacity 

Agency Status 
Schedule of 

Commissioning 

2021-22 

Chianwali Hydro 5 5 PPMU PC-i Approved Mar-22 

2 Jabon Hydro 10 10 GoKPK PC-i Approved Mar-22 

3 Deg Outfall Hydro 4 4 PPMU PC-i Approved Jun-22 

Generation Additions in 2021-22 (MW) 20 20 

Cumulative Addition up till 2021-22 (MW) 20 20 

2022-23 

I 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 

Karora Hydro 11.8 11.8 G0KPK PC-I Approved Aug-22 

I Mangla (U #5-6) Hydro 70 70 WAPDA 
Mangla 

Refurbishment Sep-22 

6 Koto Hydro 40.8 40.8 GoKPK PC-i Approved Sep-22 

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

8 ThaI Nova Local Coal 330 300 PPIB LOS (Issued) Dec-22 

9 Thar-I (SSRL) Local Coal 1,320 1,214 PPIB LOS (Issued) Dec-22 

10 Hellos Solar 50 50 AEDB Category-Il 
Project 

Apr-23 

11 HNDS Solar 50 50 AEDB category-Il 
Project 

Apr-23 

12 Jagran-Il (U #1) Hydro 12 12 AJK-HEB PC-I Approved Apr-23 

13 Mendian Solar 50 50 AEDB Category-Il 
Project 

Apr-23 

14 Mangla (U #3-4) Hydro 70 70 WAPDA Mangla 
Refurbishment May-23 

12 12 AJK-HEB PC-i Approved May-23 15 Jagrari-Il (U #2) Hydro 

Generation Additions 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 Installed 
Capacity 

Dependable 
Capacity 

Agency Status Schedule of 
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-i Approved Jul-23 

3 New_Solar_DG Solar 500 500 Yet to be 
determined 

Optimized Jul-23 

4 Chamfall Hydro 3.22 3.22 AJK-HEB PC-i Approved Aug-23 

5 Access_Electnc Solar 10 10 AEDB 
Category-I 

Project 
Sep-23 

6 Access_Solar Solar 12 11.52 AEDB 
Category-I 

Project 
Sep-23 

7 Manjhand Solar 50 50 GoS PC-I Approved Sep-23 

8 Siachen Solar 100 100 GoS 
category-Il 

Project Sep-23 

9 Kurram Tangi Hydra 18 18 WAPDA PC-i Approved Oct-23 

10 Riali-lI Hydra 7.08 7.08 PPIB LOS (Issued) Dec-23 

11 Zorlu Solar 100 100 PPDB Category-Il 
Project Dec-23 

12 Lawi Hydro 69 69 GoKPK PC-i Approved Apr-24 

13 Suki Kinari (U #1) Hydro 221 221 PPIB LOS (Issued) May-24 

14 Safe Solar 10 10 AEDB Category-I 
Project 

Jun-24 

15 Trans_Atlantic Wind 50 50 AEDB Category-Il 
Project Jun-24 

16 Western Wind 50 50 AEDB Category-Il 
Project 

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-lI Hydro 10 10 PEDO Optimized Jul-24 

3 Gorkin Matiltan Hydro 84 84 GoKPK PC-I Approved Jul-24 

4 KE_New_Solar Solar 150 150 Yet to be 
determined Optimized Jul-24 

5 KE_New_Wind Wind 50 50 
Yet to be 

determined Optimized Jul-24 
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# Name of Project Fuel Type Installed 
Capacity 

Dependable 
Capacity 

Agency Status Schedule of 
Commissioning 

Hydro 70 70 WAPDA Mangla 
Refurbishment 

Jul-24 6 Mangla (U #1-2) 

Solar 750 750 Yet to be 
determined 

Optimized Jul-24 7 New_Solar_DG 

8 New_Solar_Utility Solar 3,120 3,120 Yet to be 
determined  

Optimized Jul-24 

9 New_Wind Wind 500 500 Yet to be 
determined 

Optimized Jul-24 

10 Tarbela Ext5(U #1) Hydro 510 510 WAPDA PC-i Approved Jul-24 

11 Suki Kinan (U #2) Hydro 221 221 PPlB LOS (Issued) Jul-24 

12 CASA 
Cross Border 

Interconnection 
1,000 1,000 NTDC G2G Aug-24 

13 Tarbela Ext5 (U #2) Hydro 510 510 WAPDA PC-I Approved Aug-24 

14 Shahtaj Bagasse 32 32 AEDB 
Category-I 

Project 
Aug-24 

15 Tarbela Ext5(U #3) Hydro 510 510 WAPDA PC-i 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 Yet to be 
determined Optimized Jul-25 

5 KE_New_Wind Wind 50 50 
Yet to be 

determined 
Optimized Jul-25 

6 New_Solar_Utility Solar 480 480 
Yet to be 

determined 
Optimized Jul-25 

7 New_Wind Wind 500 500 
Yet to be 

determined Optimized Jul-25 

8 Gwadar Local Coal 300 273 PPIB LOS (Issued) Aug-25 

9 Mangla (U #9-10) Hydro 70 70 WAPDA Mangla 
Refurbishment Sep-25 
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Name of Project Fuel Type Installed 
Capacity 

Dependable 
Capacity 

Agency Status Schedule of 
Commissioning 

10 Chapan Charkhel Hydro 10.56 10.56 GoKPK PC-i Approved Sep-25 

V Dasu (U #1) Hydro 360 360 WAPDA PC-i Approved May-26 

12 Mohmand Dam (U #1) Hydro 200 200 WAPDA PC-i 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-i Approved Jul-26 

3 KE_New_Local Coal Local Coal 990 912 
Yet to be 

determined 
Optimized Jul-26 

4 KE_New_Solar Solar 150 150 
Yet to be 

determined Optimized Jul-26 

5 KE_New_Wind Wind 50 50 
Yet to be 

determined Optimized Jul-26 

6 Mohmand Dam (U #2) Hydro 200 200 WAPDA PC-i Approved Jul-26 

7 Dasu (U #3) Hydro 360 360 WAPDA PC-i Approved Aug-26 

8 Mohmand Dam (U #3) Hydro 200 200 WAPDA PC-i Approved Sep-26 

9 Dasu (U #4) Hydro 360 360 WAPDA PC-i Approved Nov-26 

10 Mangla (U #7-8) Hydro 30 30 WAPDA Mangla 
Refurbishment 

Nov-26 

ii Mohmand Dam (U #4) Hydro 200 200 WAPDA PC-i Approved Nov-26 

12 Dasu (U #5) Hydro 360 360 WAPDA PC-i Approved Feb-27 

13 Keyal Khwar (U #i) Hydro 64 64 WAPDA PC-i Approved Feb-27 

14 Dasu (U #6) Hydro 360 360 WAPDA PC-i Approved May-27 

15 Keyal Khwar (U #2) Hydro 64 64 WAPDA PC-i Approved May-27 

Generation Additions in 2026-27 (MW) 4118 4040 

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

2027-28 

I Net Meter Solar 370 370 AEDB Committed Jul-27 
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# Name of Project Fuel Type Installed 
Capacity 

Dependable 
Capacity 

Agency Status Schedule of 
Commissioning 

2 KE_New_Solar Solar 150 150 Yet to be 
determined 

Optimized Jul-27 

3 KE_New_Wind Wind 50 50 Yet to be 
determined 

Optimized Jul-27 

4 New_Wind Wind 2,403 2,403 Yet to be 
determined 

Optimized Jul-27 

5 Gabral Kalam Flydro 88 88 G0KPK PC-i Approved Nov-27 

Madyan Hydro 157 157 GoKPK PC-i Approved Nov-27 

7 Balakot Hydro 300 300 G0KPK PC-i Approved Dec-27 

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 Yet to be 
determined Optimized Jul-28 

5 KE_New_Wind Wind 50 50 
Yet to be 

determined Optimized Jul-28 

6 Nila DaKatha Hydro 31.3 31.3 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 Azad Pattan (U #2) Hydro 175 175 PPIB 

PPIB 

LOS (Issued) Mar-29 

11 Azad Pattan (U #3) Hydro 175 175 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 Jul-29 

2 Arkan Gol Hydro 99 99 PEDO Optimized Jul-29 
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# Name of Project Fuel Type staHe 
Dependable Agency Status 

3 Asrit Kedam Hydro 215 215 PEDO Optimized Jul-29 

4 Dowanan 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 
detniined 

Optimized Jul-29 

9 KE_New Wind Wind 50 50 
determined Optimized Jul-29 

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 

3 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 PPlB LOS (Issued) Jun-30 

Generation Additions in 2029-30 (MW) 1,858 1,858 

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 Yet tobe 

determined Optimized Jul-30 

4 KE New Wind — — 
Wind 50 50 

Yet tobe 
determined 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 

8 Kohala (U #4) Hydro 275 275 PPIB LOS (Issued) Dec-30 

9 Kohala (U #5) Hydro 12 12 PPIB LOS (Issued) Feb-31 
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Annexure-C. Low Demand Scenario 

I 

# Name of Project Fuel Type Installed 
Capacity 

Dependable 
Capacity 

Agency Status Schedule of 
Commissioning 

1Ô Kohala (U #6) Hydro 12 12 PPIB LOS (Issued) Mar-31 

Generation 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) 

23 24 25 26 27 28 29 30 31 
# 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 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 6.48 6.35 6.33 6.43 6.05 

5 Hamza Bagasse 45.62 45.77 45.62 45.62 45.62 45.77 45.62 45.62 45.62 

6 JDW-ll Bagasse 45.62 45.77 45.62 45.62 45.62 45.77 45.62 45.62 45.62 

7 JDW-lll 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 Bag asse 45.62 45.77 45.62 45.62 45.62 45.77 45.62 45.62 45.62 

11 Access_Electric PV 0.00 20.17 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 23.33 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 23.27 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 QASolar 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 21.50 21.50 21.44 21.50 21.50 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 KEPV 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 KEPV 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 GuI Ahmed Wind 30.99 30.91 30.99 30.99 30.99 30.91 30.99 30.99 30.99 

41 GuI Electric Wind 37.94 37.09 37.19 37.19 37.19 37.09 37.19 37.19 37.19 
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Annexure-C. Low Demand Scenario 

# Plant Name 
23 

Fuel 
24 25 26 27 28 29 30 31 

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 

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_I Wind 31.99 31.91 31.99 31.99 31.99 31.91 31.99 31.99 31.99 

58 Three_Gorges_lI Wind 34.86 34.82 34.86 34.86 34.86 34.82 34.86 34.86 34.86 

59 Three_Gorges_Ill 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 Trico n_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 37.19 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-Il 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 55.75 55.78 
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 54.79 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 
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# Plant Name 
23 

Fuel 
24 25 26 27 28 29 30 31 

84 Nagdar HPP Candidate 0.00 000 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 Raid hani 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 

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 56.34 

91 Turtonas Uzghor KE_HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 51.90 51.90 

92 Azad Pattan HPP Committed 0.00 0.00 0.00 0.00 0.00 0.00 52.77 54.06 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 Gab ral 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-lI 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 44.38 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 57.12 57.08 57.24 57.24 57.24 57.03 57.12 57.19 57.24 

102 Lawi HPP Committed 0.00 48.05 48.10 48.10 48.10 47.96 48.00 48.05 48.08 

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 45.52 49.07 49.07 48.93 49.07 49.07 49.07 

106 TarbelaExt5 HPP Committed 0.00 0.00 10.05 10.05 10.05 10.02 10.05 10.05 10.05 

107 Chamf all 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 73.60 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 67.62 67.57 67.62 67.62 67.62 67.50 67.48 67.55 67.58 

113 Kathai-ll 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 17.05 17.05 17.05 17.05 17.01 17.05 17.05 17.05 

115 Riali-lI HPP Committed 0.00 53.15 53.17 53.17 53.17 53.01 53.15 53.16 53.17 

116 Allai Khwar HPP Existing 44.32 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 DubairKhwar 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 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-1 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 40.22 40.22 40.22 40.11 40.22 40.22 40.22 
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Annexure-C. Low Demand Scenario 

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

126 Malakand-Ill HPP Existing 5386 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 Jehium 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 

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 I-IPP 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 35.95 33.04 30.71 23.52 

136 Foundation CCGT_Gas 89.99 90.25 90.00 89.99 83.30 68.94 82.19 81.04 57.94 

137 Guddu-1 CCGT_Gas 36.91 74.63 74.43 74.43 69.66 67.68 71.24 70.91 29.95 

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 75.56 73.95 74.52 74.66 70.94 

140 Liberty CCGT_Gas 74.41 75.02 43.44 42.43 0.00 0.00 0.00 0.00 0.00 

141 Uch CCGT_Gas 86.08 86.32 86.08 86.08 81.53 43.77 45.45 48.06 0.00 

142 Uch-lI CCGT_Gas 87.79 88.05 87.81 87.79 80.87 51.33 70.29 74.24 51.31 

143 SNPC-1 KE_CCGT_Gas 91.98 92.25 92.00 91.96 85.01 31.42 83.31 80.20 33.09 

144 SNPC-ll KECCGTGas 91.98 92.25 92.00 91.96 85.04 33.23 83.46 80.32 35.97 

145 AES Lalpir ST_REQ 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_RFQ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

148 Jamshoro-1 Ui ST_RFO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

149 Jamshoro-ll U4 ST_RFO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

150 Muzaffargarh-1 Ui 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_REQ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

153 Muzaffargarh-ll U4 ST_RFO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

154 Saba ST_REQ 14.38 21.69 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

155 AGL DGRFO 36.12 36.12 21.72 0.00 0.00 0.00 0.00 0.00 0.00 

156 Atlas DC_REQ 14.40 21.72 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

157 Engro 127MW DC_REQ 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_RFQ 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 DGRFO 36.81 22.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

163 c-i 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 CA Nuclear 81.01 81.23 81.01 81.01 81.01 81.23 81.01 81.01 81.01 

167 K-2 Nuclear 85.07 85.30 85.07 85.07 85.07 85.29 85.05 85.06 85.06 
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# Plant Name Fuel 
23 24 25 26 27 28 29 30 31 

168 K-3 Nuclear 85.67 85.90 85.67 85.67 85.67 85.90 85.65 85.66 85.66 

169 Engro Thai Local Coal 82.51 82.74 82.51 82.51 82.51 82.14 82.06 82.35 80.46 

170 Gwadar Local Coal 0.00 0.00 0.00 69.18 83.34 82.42 82.47 82.75 78.64 

171 Lucky Local Coal 85.08 85.31 85.08 85.08 85.08 85.31 85.07 85.08 85.08 

172 ThaI Nova Local Coal 49.35 85.21 84.98 84.98 84.98 85.21 84.97 84.98 84.97 

173 Thai TEL Local Coal 84.98 85.21 84.98 84.98 84.98 84.92 84.90 84.98 84.97 

174 Thai-I (SSRL) Local Coal 42.14 85.21 84.98 84.98 84.98 85.21 84.98 84.98 84.98 

175 K.E NEW [Coal KELocal Coal 0.00 0.00 0.00 0.00 83.33 83.55 83.33 83.33 83.33 

176 China HUBCO Imported Coal 50.10 50.10 50.10 50.10 50.10 50.10 50.10 50.10 50.10 

177 Jamshoro Coal Imported Coal 49.09 83.17 81.82 81.21 31.73 14.12 18.50 19.16 13.87 

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 KElmported Coal 82.15 77.03 16.03 16.76 10.04 6.26 9.45 10.34 8.83 

181 Davis DGRLNG 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

182 Balloki CCGT_RLNG 3.89 1.62 0.51 1.05 0.67 0.28 0.29 0.37 0.29 

183 Bhikki CCGT_RLNG 1.10 0.73 0.00 0.06 0.24 0.00 0.15 0.24 0.13 

184 FKPCL CCGT_RLNG 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

185 E-IaImoie CCGT_RLNG 37.73 37.73 37.73 22.68 0.00 0.00 0.00 0.00 0.00 

186 Haveli CCGT_RLNG 10.24 4.81 1.99 3.46 2.29 0.62 1.26 1.19 0.70 

187 KAPCO 1 CCGT_RLNG 35.22 35.38 35.26 0.00 0.00 0.00 0.00 0.00 0.00 

188 KAPCO 2 CCGT_RLNG 11.90 11.83 11.88 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 22.99 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

192 Rousch CCGT_RLNG 0.17 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

193 Sail 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 0.00 0.00 0.00 0.00 0.00 

195 Trimmu CCGT_RLNG 25.17 13.25 8.97 9.14 6.55 2.16 2.81 2.73 2.80 

196 BQPS2 KECCGTRLNG 85.12 82.89 26.77 22.73 13.87 5.35 7.78 9.39 7.96 

197 BQPS3 KE_CCGTRLNG 89.69 89.68 62.12 83.43 24.84 13.48 16.27 17.16 14.15 

198 KCCPP KE_CCGT_RLNG 77.73 82.18 18.36 16.71 9.99 3.67 5.98 6.13 6.74 

199 KTGTPS KECCGTRLNG 43.99 38.51 5.71 6.07 3.76 1.91 2.15 2.00 1.55 

200 SGTPS KE_CCGTRLNG 47.49 42.85 6.60 6.93 4.09 2.31 2.59 2.47 1.82 

201 BQPS 1-Ui KE_ST_RLNG 9.26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

202 BQPS1-U5 KE_ST_RLNG 28.46 28.19 1.52 1.52 0.00 0.00 0.00 0.00 0.02 

203 BQPS1-U6 KE_STRLNG 15.15 14.14 1.09 1.13 0.00 0.00 0.00 0.00 0.00 

204 BQPS1-U2 KE_GT_RLNG 21.83 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-C. Low Demand Scenario 
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Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31 

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

FY 
Local 
Coal 

Hydro RLNG Nuclear 
Imported 

Coal 
RE  

Local 
Gas 

Furnace 
Oil 

Cross 
Border 

Net Yearly 
Addition 

W > 

E '- 
C) 

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 59,900 

2029 - 826 - - - 570 - -727 - 669 60,568 

2030 - 1,288 -172 - - 570 - -136 - 1,550 62,118 

2031 - 2,979 -450 - - 570 -586 - - 2,513 64,631 

Total 4,590 22,403 8,710 3,620 4,680 16,348 1,933 1,347 1,000 23,370 64,631 
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Annexure-C. Low Demand Scenario 

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

Chart C-i: IGCEP Generation Mix 2023 (GWh) 

Chart C-2: IGCEP Generation Mix 2027 (GWh) 
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Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31 

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

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

Chart C-4: IGCEP Generation Mix 2023 (MW) 
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Annexure-C. Low Demand Scenario 

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

Chart C-6: IGCEP Generation Mix 2031 (MW) 
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Annexure 0. High Demand Scenario 

D-1. Annual Energy Generation Vs Annual Energy Demand (GWh) - Country 
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Annexure-D. High Demand Scenario 

D-3. Optimized Generation Capacity Additions (MW) 

Fiscal 
Year 

Coal Fired 
Steam 

Imported 
Coal 

Coal 
Fired 
Steam 
Local 
Coal 

Coal 
Fired 
Steam 
Local 

Coal KE 

HPP 
Solar 
Utility 
MW 

Solar 
Feeder 
MW 

Solar 
KE 

MW 

Wind 
NTDC 

Wind 
KE 

Bagasse 
Per Year 
Capacity 
Addition 

Cumulative 
Capacity 
Addition 

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 - - - 2,430 - - - 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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Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31 

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

# Name of Project Fuel Type 
Installed 
capacity 

Depend 
Capacity 

Agency Status 
Schedule of 

Commissioning 

2021 -22 

1 Chianwali Hydro 5 5 PPMU PC-i Approved Mar-22 

2 Jabori Hydro 10 10 G0KPK PC-I Approved Mar-22 

3 Deg Outfall Hydro 4 4 PPMU PC-i 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 Tnmmu CCGT_RLNG 1,263 1,243 PPIB LOS (Issued) Jul-22 

4 Karora Hydro 11.8 11.8 GoKPK PC-I Approved Aug-22 

5 Mangla (U #5-6) Hydro 70 70 WAPDA 
Mangla 

Refurbishment Sep-22 

6 Koto Hydro 40.8 40.8 G0KPK PC-i Approved Sep-22 

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

8 ThaI Nova Local Coal 330 300 PPIB LOS (Issued) Dec-22 

9 Thar-I (SSRL) Local Coal 1,320 1,214 PPIB LOS (Issued) Dec-22 

10 Helios Solar 50 50 AEDB Category-Il 
Project 

Apr-23 

ii HNDS Solar 50 50 AEDB Category-Il 
Project 

Apr-23 

12 Jagran-II (U #1) Hydro 12 12 AJK-HEB PC-I Approved Apr-23 

13 Meridian Solar 50 50 AEDB 
Category-Il 

Project 
Apr-23 

14 Mangla (U #3-4) Hydra 70 70 WAPDA 
Mangla 

Refurbishment 
May-23 

15 Jagran-lI (U #2) Hydro 12 12 AJK-HEB PC-i 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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Annexure-D. High Demand Scenario 

# Name of Project Fuel Type Installed 
Capacity 

Dependable 
Capacity 

Agency Status Schedule of 
Commissioning 

2023-24 

1 Net Meter Solar 370 370 AEDB Committed Jul-23 

2 Jagran-lI (U #3-4) Hydro 24 24 AJK-HEB PC-i Approved Jul-23 

3 New_Solar_DC Solar 500 500 Yet to be 
determined 

Optimized Jul-23 

4 Chamf all Hydro 3.22 3.22 AJK-l-lEB PC-i Approved Aug-23 

5 Access_Electric Solar 10 10 AEDB 
Category-I 

Project 
Sep-23 

6 Access_Solar Solar 12 11.52 AEDB 
Category-I 

Project 
Sep-23 

7 Manjhand Solar 50 50 GoS PC-i Approved Sep-23 

8 Siachen Solar 100 100 GoS 
Category-Il 

Project 
Sep-23 

9 Kurram Tangi Hydro 18 18 WAPDA PC-i Approved Oct-23 

10 Riali-Il Hydro 7.08 7.08 PPIB LOS (Issued) Dec-23 

11 Zorlu Solar 100 100 PPDB Category-Il 
Project Dec-23 

12 Lawi Hydro 69 69 G0KPK PC-i Approved Apr-24 

13 Suki Kinan (U #1) Hydro 221 221 PPIB LOS (Issued) May-24 

14 Safe Solar 10 10 AEDB Category-I 
Project Jun-24 

15 Trans_Atlantic Wind 50 50 AEDB Category-Il 
Project 

Jun-24 

16 Western Wind 50 50 AEDB Category-Il 
Project 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 G0KPK PC-i Approved Jul-24 

4 KE_New_Solar Solar 150 150 Yet to be 
determined Optimized Jul-24 

5 KE_New_Wind Wind 50 50 Yet to be 
determined Optimized Jul-24 
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Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31 

# Name of Project Fuel Type Installed 
Capacity 

Dependable 
Capacity 

Agency Status Schedule of 
Commissioning 

Hydro 70 70 WAPDA Mangla 
Refurbishment 

Jul-24 6 Mangla (U #1-2) 

7 New_Solar_DG Solar 750 750 Yet to be 
determined 

Optimized Jul-24 

8 New_Solar_Utility Solar 3,120 3,120 Yet to be 
determined 

Optimized Jul-24 

9 New_Wind Wind 500 500 Yet to be 
determined 

Optimized Jul-24 

10 Tarbela Ext5 (U #1) Hydro 510 510 WAPDA PC-i Approved Jul-24 

11 Suki Kinan (U #2) Hydro 221 221 PPIB LOS (Issued) Jul-24 

12 CASA 
Cross Border 

Interconnection 
1,000 1,000 NTDC G2G Aug-24 

13 Tarbela Ext5(U #2) Hydro 510 510 WAPDA PC-I Approved Aug-24 

14 Shahtaj Bagasse 32 32 AEDB 
category-I 

Project 
Aug-24 

15 Tarbela Ext5 (U #3) Hydro 510 510 WAPDA PC-i 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 
Yet to be 

determined Optimized Jul-25 

5 KE_New_Wind Wind 50 50 Yet to be 
determined Optimized Jul-25 

6 New_Solar_DG Solar 750 750 
Yet to be 

determined Optimized Jul-25 

7 New_Solar_Utility Solar 1,300 1,300 
Yet to be 

determined Optimized Jul-25 

8 New_Wind Wind 500 500 
Yet to be 

determined Optimized Jul-25 

9 Gwadar Local Coal 300 273 PPIB LOS (Issued) Aug-25 
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Annexure-D. High Demand Scenario 

# Name of Project Fuel Type Installed 
Capacity 

Dependable 
Capacity 

Agency Status Schedule of 
Commissioning 

10 Mangla (U #9-10) Hydro 70 70 WAPDA Mangla 
Refurbishment 

Sep-25 

11 Chapari Charkhel Hydro 10.56 10.56 GoKPK PC-i Approved Sep-25 

12 Dasu (U #1) Hydro 360 360 WAPDA PC-I Approved May-26 

'3 Mohmand Dam (U #1) Hydro 200 200 WAPDA PC-i 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-I Approved Jul-26 

3 KE_New_Local Coal Local Coal 990 912 
Yet to be 

determined Optimized Jul-26 

4 KE_New_Solar Solar 150 150 
Yet to be 

determined Optimized Jul-26 

5 KE_New_Wind Wind 50 50 
Yet to be 

determined Optimized Jul-26 

6 New_Local Coal Local Coal 990 912 Yet to be 
determined Optimized Jul-26 

7 New_Solar_Utility Solar 945 Yet to be 
determined Optimized Jul-26 

8 Mohmand Dam (U #2) Hydro 200 200 WAPDA PC-i Approved Jul-26 

9 Dasu (U #3) Hydro 360 360 WAPDA PC-i Approved Aug-26 

10 Mohmand Dam (U #3) Hydro 200 200 WAPDA PC-i Approved Sep-26 

11 Dasu (U #4) Hydro 360 360 WAPDA PC-i Approved Nov-26 

12 Mangla (U #7-8) Hydro 30 30 WAPDA Mangla 
Refurbishment 

Nov-26 

13 Mohmand Dam (U #4) Hydro 200 200 WAPDA PC-i Approved Nov-26 

114 
Dasu (U #5) Hydro 360 360 WAPDA PC-i Approved Feb-27 

15 Keyal Khwar (U #1) Hydro 64 64 WAPDA PC-i Approved Feb-27 

116  Dasu (U #6) Hydro 360 360 WAPDA PC-i Approved May-27 

17 Keyal Khwar (U #2) Hydro 64 64 WAPDA PC-i Approved May-27 

Generation Additions in 2026-27 (MW) 6053 5897 
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Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31 

Name of Project Fuel Type Installed 
Capacity 

Dependable 
Capacity 

Agency Status Schedule of 
Commissioning 

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

I  2027-28 

1 Net Meter Solar 370 370 AEDB Committed Jul-27 

2 KE New Solar Solar 150 150 Yet to be 
determined 

Optimized Jul-27 

KE_New_Wind Wind 50 50 
Yet to be 

determined 
Optimized Jul-27 

4 New_Solar_Utility Solar 727 727 
Yet to be 

determined 
Optimized Jul-27 

5 New_Wind Wind 3,998 3,998 
Yet to be 

determined 
Optimized Jul-27 

6 Gabral Kalam Hydro 88 88 G0KPK PC-I Approved Nov-27 

7 Madyan Hydro 157 157 G0KPK PC-I Approved Nov-27 

8 Balakot Hydro 300 300 GoKPK PC-i 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 G0KPK Optimized Jul-28 

3 Chowkel Khwar Hydro 60 60 PEDO Optimized Jul-28 

4 CJ Hydro 25 25 PPDB Optimized Jul-28 

5 Hangehl-Majeedgala Hydro 40.3 40.3 AJK-PPC Optimized Jul-28 

6 KE_New_Solar Solar 150 150 Yet to be 
determined 

Optimized Jul-28 

7 KE_New_Wind Wind 50 50 Yet to be 
determined 

Optimized Jul-28 

8 New_Wind Wind 1,529 1,529 
Yet to be 

determined 
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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Annexure-D. High Demand Scenario 

# Name of Project Fuel Type Installed 
Capacity 

Dependable 
Capacity 

Agency Status Schedule of 
Commissioning 

13 Azad Pattan (U #2) Hydro 175 175 PPlB LOS (Issued) Mar-29 

14 Azad Pattan (U #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) 33581 33,179 

2029-30 

1 Net Meter Solar 370 370 AEDB Committed Jul-29 

2 Arkan Gol Hydro 99 99 PEDO Optimized Jul-29 

3 Asrit Kedam Hydro 215 215 PEDO Optimized Jul-29 

4 Dowanan 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 12 AJK-HEB Optimized Jul-29 

8 Kalam Asnt Hydro 238 238 PEDO Optimized Jul-29 

9 KE_New Solar Solar 150 150 determined Optimized Jul-29 

10 KE New Wind — — 
Wind 50 50 Yet tobe 

determined 
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 

7 Kohala (U #1) Hydro 275 275 PPIB LOS (Issued) Jun-30 

Generation Additions in 2029-30 (MW) 2,756 2,723 

Cumulative Addition up till 2030 (MW) 36,337 35,902 

2030-31 
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Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31 

# Name of Project Fuel Type Installed 
Capacity 

Dependable 
Capacity 

Agency Status 
Schedule of 

Commissioning 

Ashkot Hydro 300 300 PPIB Optimized Jul-30 

1 Mahl Hydro 640 640 PPIB Optimized Jul-30 

2 Thakot-Ill Hydro 1,490 1,490 WAPDA Optimized Jul-30 

3 KE_New_Solar Solar 150 150 
Yet to be 

determined 
Optimized Jul-30 

4 KE_New_Wind Wind 50 50 
Yet to be 

determined 
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 

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 3,849 

Cumulative Addition up till 2031 (MW) 40,186 39,751 
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Annexure-D. High Demand Scenario 

D-5. Annual Capacity Factors (%age) 

23 
# Plant Name Fuel 

24 25 26 27 28 29 30 31 

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 6.33 6.20 6.13 5.95 5.90 

5 Hamza Bagasse 45.62 45.77 45.62 45.62 45.62 45.77 45.62 45.62 45.62 

6 JDW-ll Bagasse 45.62 45.77 45.62 45.62 45.62 45.77 45.62 45.62 45.62 

7 JDW-IlI 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 20.11 20.17 20.17 20.17 20.11 20.16 20.17 20.17 

12 Access_Solar PV 0.00 20.16 20.17 20.17 20.17 20.11 20.16 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 18.93 18.94 18.94 

15 Crest PV 19.19 19.13 19.19 19.19 19.19 19.13 19.18 19.19 19.19 

16 Helios PV 23.51 23.27 23.33 23.33 23.33 23.27 23.32 23.33 23.33 

17 HNDS PV 23.51 23.27 23.33 23.33 23.33 23.27 23.32 23.33 23.33 

18 Manjhand PV 0.00 23.23 23.33 23.33 23.33 23.27 23.32 23.33 23.33 

19 Meridian PV 23.51 23.27 23.33 23.33 23.33 23.27 23.32 23.33 23.33 

20 Net_Meter PV 17.08 17.03 17.08 17.08 17.08 17.03 17.07 17.08 17.08 

21 New_Solar PV 0.00 0.00 22.08 22.08 22.08 22.02 22.06 22.08 22.08 

22 New_Solar_Feeder PV 0.00 19.95 20.00 20.00 20.00 19.95 19.99 20.00 20.00 

23 QASolar 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 20.16 20.17 20.17 

25 Siachen PV 0.00 23.23 23.33 23.33 23.33 23.27 23.32 23.33 23.33 

26 Zhenfa PV 21.50 21.44 21.50 21.50 21.50 21.44 21.49 21.50 21.50 

27 Zorlu PV 0.00 20.16 20.17 20.17 20.17 20.11 20.16 20.17 20.17 

28 Gharo KEPV 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 30.68 30.68 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 36.85 37.19 37.19 

35 Dawood Wind 30.99 30.91 30.99 30.99 30.99 30.91 30.68 30.99 30.99 

36 Din Wind 37.94 37.09 37.19 37.19 37.19 37.09 36.85 37.07 37.19 

37 FF0 Wind 34.86 34.82 34.86 34.86 34.86 34.82 34.86 34.86 34.86 

38 FWEL-1 Wind 34.86 34.82 34.86 34.86 34.86 34.82 34.86 34.86 34.86 

39 FWEL-ll Wind 34.86 34.82 34.86 34.86 34.86 34.82 34.68 34.86 34.86 

40 GuI Ahmed Wind 30.99 30.91 30.99 30.99 30.99 30.91 30.99 30.99 30.99 

41 GuI Electric Wind 37.94 37.09 37.19 37.19 37.19 37.09 36.85 36.85 37.19 
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# Plant Name Fuel 
23 24 25 26 27 28 29 30 31 

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 36.54 37.19 37.19 

44 Jhimpir Wind 34.86 34.82 34.86 34.86 34.86 34.82 34.68 34.86 34.86 

45 Lakeside Wind 38.93 38.07 38.17 38.17 38.17 38.07 37.82 38.17 38.17 

46 Liberty_Wind_i Wind 37.94 37.09 37.19 37.19 37.19 37.09 36.85 37.19 37.19 

47 Liberty_Wind_2 Wind 37.94 37.09 37.19 37.19 37.19 37.09 36.20 37.19 37.19 

48 Master Wind 30.99 30.91 30.99 30.99 30.99 30.91 30.68 30.99 30.99 

49 Master_Green Wind 37.94 37.09 37.19 37.19 37.19 37.09 36.85 37.19 37.19 

50 Metro_Power Wind 31.99 31.91 31.99 31.99 31.99 31.91 31.99 31.66 31.99 

51 Metro_Wind Wind 37.94 37.09 37.19 37.19 37.19 37.09 36.54 37.19 37.19 

52 NASDA Wind 38.93 38.07 38.17 38.17 38.17 38.07 37.81 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 30.68 30.99 30.99 

55 Sapphire_Wind Wind 30.99 30.91 30.99 30.99 30.99 30.91 30.68 30.99 30.99 

56 Tenaga Wind 30.99 30.91 30.99 30.99 30.99 30.91 30.68 30.99 30.99 

57 Three_Gorges_I Wind 31.99 31.91 31.99 31.99 31.99 31.91 31.99 31.99 31.99 

58 Three_Gorges_Il Wind 34.86 34.82 34.86 34.86 34.86 34.82 34.68 34.86 34.86 

59 Three_Gorges_Ill 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 40.85 41.28 41.28 

61 Tricom Wind 37.94 37.09 37.19 37.19 37.19 37.09 36.85 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 30.68 30.99 30.99 

66 Western Wind 0.00 37.19 37.19 37.19 37.19 37.09 37.15 37.19 37.19 

67 Yunus Wind 30.99 30.91 30.99 30.99 30.99 30.91 30.68 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 31.66 31.99 31.99 

70 KE_New_Wind KE_Wind 0.00 0.00 41.28 41.28 41.28 41.05 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 55.69 55.78 

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 0.00 000 0.00 0.00 0.00 42.22 42.22 

78 Ashkot HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 46.58 

79 Asrit Kedam HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 49.72 49.72 

80 Bata Kundi HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 54.76 54.76 54.79 

81 Chowkel Khwar HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 44.57 44.57 44.57 

82 CJ HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 50.50 50.50 50.50 

83 Dowarian HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 48.85 48.85 
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# Plant Name Fuel 

Harigehi- 84	 HPP Candidate 
Majeedgala 

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 

85 Jagran-IV HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 49.09 49.09 

86 Kalam As lit HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 44.41 44.41 

87 Mahl HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 46.53 

88 Nagdar HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 48.87 48.87 

89 Nila Da Katha HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 51.31 51.31 51.31 

90 Raid hani HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 58.46 58.46 

91 Sharmai HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 50.94 50.94 

92 Shounter HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 48.86 48.86 

93 Taunsa HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 55.02 55.02 55.02 

94 Thakot-lIl HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 56.27 

95 Turtonas Uzghor KE_HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 51.85 51.90 

96 Azad Pattan HPP Committed 0.00 0.00 0.00 0.00 0.00 0.00 52.77 54.06 52.77 

97 Balakot HPP Committed 0.00 0.00 0.00 0.00 0.00 40.75 41.21 41.21 41.21 

98 Dasu HPP Committed 0.00 0.00 0.00 64.47 64.47 64.29 64.47 64.47 64.47 

99 Gab ral Kalam HPP Committed 0.00 0.00 0.00 0.00 0.00 33.77 33.77 33.77 33.77 

100 Gorkin Matiltan HPP Committed 0.00 0.00 42.83 42.83 42.83 42.71 42.80 42.83 42.83 

101 Jag ran-Il HPP Committed 50.53 50.39 50.53 50.53 50.53 50.39 50.53 50.53 50.53 

102 Karat HPP Committed 44.39 44.29 44.39 44.39 44.39 44.29 44.38 44.38 44.39 

103 Keyal Khwar HPP Committed 0.00 0.00 0.00 0.00 52.07 51.92 52.07 52.07 52.07 

104 Kohala HPP Committed 0.00 0.00 0.00 0.00 0.00 0.00 0.00 56.14 56.14 

105 Koto HPP Committed 57.12 57.08 57.24 57.19 57.19 56.96 57.12 57.12 57.23 

106 Lawi HPP Committed 0.00 47.99 48.10 48.05 48.05 47.90 47.99 47.99 48.08 

107 Madyan HPP Committed 0.00 0.00 0.00 0.00 0.00 47.43 47.43 47.43 47.43 

108 Mohmand Dam HPP Committed 0.00 0.00 0.00 42.71 42.71 42.60 42.71 42.71 42.71 

109 Suki Kinari HPP Committed 0.00 49.07 49.07 49.07 49.07 48.93 49.07 49.07 49.07 

110 larbela_Ext_5 HPP Committed 0.00 0.00 10.05 10.05 10.05 10.02 10.05 10.05 10.05 

111 Chamfall HPP Committed 0.00 49.12 49.12 49.12 49.12 48.99 49.12 49.12 49.12 

112 Chapari Charkhel HPP Committed 0.00 0.00 0.00 73.59 73.66 73.57 73.59 73.62 73.66 

113 Chianwali HPP Committed 61.15 60.98 61.15 61.15 61.15 60.98 61.15 61.15 61.15 

114 Deg Outfall HPP Committed 76.29 76.09 76.29 76.29 76.29 76.09 76.26 76.29 76.29 

115 Jabori HPP Committed 77.21 77.23 77.21 77.21 77.21 77.23 77.21 77.21 77.21 

116 Karora HPP Committed 67.55 67.57 67.62 67.55 67.55 67.42 67.48 67.48 67.58 

117 Kathai-II HPP Committed 0.00 0.00 60.37 60.37 60.37 60.21 60.37 60.37 60.37 

118 Kurram Tangi HPP Committed 0.00 17.01 17.05 17.05 17.05 17.01 17.05 17.05 17.05 

119 Riali-Il HPP Committed 0.00 53.15 53.17 53.16 53.16 53.01 53.15 53.15 53.16 

120 Allai Khwar HPP Existing 44.32 44.20 44.32 44.32 44.32 44.20 44.32 44.32 44.32 

121 Chashma HPP Existing 48.58 48.45 48.58 48.58 48.58 48.45 48.58 48.58 48.58 

122 Daral Khwar HPP Existing 38.58 38.48 38.58 38.58 38.58 38.48 38.58 38.58 38.58 

123 DubairKhwar HPP Existing 53.09 52.95 53.09 53.09 53.09 52.95 53.09 53.09 53.09 

124 Ghazi Brotha HPP Existing 52.78 52.63 52.78 52.78 52.78 52.63 52.78 52.78 52.78 

125 Golert Gol HPP Existing 9.15 9.12 9.15 9.15 9.15 9.12 9.15 9.15 9.15 
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# Plant Name Fuel 
23 24 25 26 27 

a, 
10 

28 29 30 31 

126 Gulpur HPP Existing 28.92 28.84 28.92 28.92 28.92 28.84 28.92 28.92 28.92 

127 Jagran-1 HPP Existing 48.95 48.82 48.95 48.95 48.95 48.82 48.95 48.95 48.95 

128 Jinnah HPP Existing 25.74 25.67 25.74 25.74 25.74 25.67 25.74 25.74 25.74 

129 Khan Khwar HPP Existing 40.22 40.11 40.22 40.22 40.22 40.11 40.22 40.22 40.22 

130 Malakand-Ill HPP Existing 53.86 53.71 53.86 53.86 53.86 53.71 53.86 53.86 53.86 

131 Mangla HPP Existing 64.98 60.97 58.32 56.00 54.77 54.20 54.35 54.35 54.35 

132 Neelum Jehium HPP Existing 51.65 51.54 51.69 51.69 51.69 51.54 51.65 51.67 51.69 

133 New Bong HPP Existing 55.49 55.34 55.49 55.49 55.49 55.34 55.49 55.49 55.49 

134 Patrind HPP Existing 43.76 43.64 43.76 43.76 43.76 43.64 43.76 43.76 43.76 

135 Small Hydel HPP Existing 45.20 45.08 45.20 45.20 45.20 45.08 45.20 45.20 45.20 

136 Tarbela 1-14 HPP Existing 37.99 37.89 37.99 37.99 37.99 37.89 37.99 37.99 37.99 

137 Tarbela_Ext_4 HPP Existing 30.12 30.04 30.12 30.12 30.12 30.04 30.12 30.12 30.12 

138 Warsak HPP Existing 50.64 50.50 50.64 50.64 50.64 50.50 50.64 50.64 50.64 

139 Engro 90MW CCGT_Gas 90.23 74.96 62.46 50.73 70.05 35.75 31.48 31.28 27.60 

140 Foundation CCGT_Gas 89.97 90.25 89.99 89.98 82.20 57.94 57.94 80.23 76.05 

141 Guddu-1 CCGT Gas 36.90 74.63 74.43 74.42 68.17 17.48 21.27 66.63 65.02 

142 Guddu-Il CCGT_Gas 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

143 Guddu-V (747) CCGT Gas 75.56 75.77 75.56 75.56 72.41 53.56 55.19 68.72 69.08 

144 Liberty CCGT_Gas 75.60 75.02 74.53 73.40 0.00 0.00 0.00 0.00 0.00 

145 Uch CCGT_Gas 86.08 86.32 86.08 85.73 69.44 43.39 43.74 47.73 0.00 

146 Uch-lI CCGT_Gas 87.77 88.05 87.80 87.78 79.24 51.33 51.33 51.31 51.32 

147 SNPC-1 KE_CCGT_Gas 91.98 92.25 92.00 91.98 83.22 39.42 41.21 68.03 46.21 

148 SNPC-lI KE_CCGT_Gas 91.98 92.25 92.00 91.99 84.04 41.09 43.06 83.67 67.44 

149 AES Lalpir STRFO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

150 AES Pakgen ST_REQ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

151 HUBCO ST_RFO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

152 Jamshoro-1 Ui STRFO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

153 Jamshoro-ll U4 ST_REQ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

154 Muzaffargarh-1 Ui ST_REQ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

155 Muzaffargarh-1 U2 ST_RFQ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

156 Muzaffargarh-1 U3 STRFO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

157 Muzaffargarh-ll U4 ST_REQ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

158 5aba ST_REQ 14.38 21.69 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

159 AGL DG_RFQ 36.12 36.12 21.72 0.00 0.00 0.00 0.00 0.00 0.29 

160 Atlas DG_RFQ 14.40 21.72 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

161 Engro 127MW DG_RFO 0.01 0.01 0.00 0.00 0.01 0.01 0.01 0.01 0.01 

162 HuB N DG_RFQ 36.12 36.12 21.72 0.00 0.00 0.00 0.00 0.00 0.00 

163 Kohinoor DG_RFQ 14.39 21.70 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

164 Liberty Tech DGRFO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.29 

165 Nishat C DGRFO 36.12 21.72 0.00 0.00 0.00 0.00 0.00 0.00 0.23 

166 Nishat P DGRFO 36.81 22.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

167 c-i Nuclear 80.43 80.65 80.43 80.43 80.43 80.65 80.43 80.43 80.43 
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# Plant Name Fuel 
23 24 25 26 27 28 29 30 31 

168 0-2 Nuclear 79.61 79.83 79.61 79.61 79.61 7983 79.61 79.61 79.61 

169 C-3 Nuclear 81.01 81.23 81.01 81.01 81.01 81.23 81.01 81.01 81.01 

170 C-4 Nuclear 81.01 81.23 81.01 81.01 81.01 81.23 81.01 81.01 81.01 

171 K-2 Nuclear 85.06 85.30 85.07 85.06 85.06 85.28 85.02 85.03 85.05 

172 K-3 Nuclear 85.66 85.90 85.67 85.66 85.66 85.88 85.61 85.63 85.65 

173 Engro Thar Local Coal 82.51 82.74 82.51 82.51 82.07 79.87 79.08 78.26 77.24 

174 Gwadar Local Coal 0.00 0.00 0.00 69.18 82.20 79.88 78.88 77.50 77.08 

175 Lucky Local Coal 85.08 85.31 85.08 85.08 85.07 85.01 84.18 84.48 85.07 

176 NEW_L.Coal 660 Local Coal 0.00 0.00 0.00 0.00 83.33 82.95 82.16 82.46 83.04 

177 New_L.Coal Ii Local Coal 0.00 0.00 0.00 0.00 83.33 82.98 82.46 82.46 83.15 

178 Thai Nova Local Coal 49.35 85.21 84.98 84.98 84.93 82.51 82.63 82.55 80.94 

179 mar TEL Local Coal 84.98 85.21 84.98 84.98 84.97 82.65 82.39 82.85 80.20 

180 Thai-i (SSRL) Local Coal 42.14 85.21 84.98 84.98 84.98 83.81 83.31 83.69 83.95 

181 K.ENEWLCoai KELocal Coal 0.00 0.00 0.00 0.00 83.33 82.85 82.49 82.65 82.77 

182 China HUBCO Imported Coal 50.10 50.10 50.10 50.10 50.10 50.10 50.10 50.10 50.10 

183 Jamshoro Coal Imported Coal 49.36 85.12 85.00 84.39 28.53 14.78 18.50 21.57 24.33 

184 Jamshoro Coal 2 Imported Coal 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.94 23.37 

185 Fort Qasim Imported Coal 50.01 50.01 50.01 50.01 50.01 50.01 50.01 50.01 50.01 

186 Sahiwal Coal Imported Coal 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 

187 FPCL KElmported Coal 82.15 78.35 22.08 52.08 16.18 11.18 14.79 15.33 20.34 

188 Davis DG_RLNG 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.26 

189 Bailoki CCGT_RLNG 4.53 2.57 1.61 3.96 2.67 1.12 1.70 1.43 1.46 

190 Bhikki CCGT_RLNG 1.31 0.86 0.33 1.27 0.84 0.32 1.03 1.05 1.15 

191 FKPCL CCGT_RLNG 0.04 0.26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

192 Halmore CCGT_RLNG 37.73 37.73 37.73 22.68 0.30 0.30 0.30 0.30 0.50 

193 Haveh CCGTRLNG 11.75 7.12 5.64 8.46 4.91 1.71 2.41 2.35 3.49 

194 KAPCO 1 CCGT_RLNG 35.31 35.38 35.30 0.00 0.00 0.00 0.00 0.00 0.00 

195 KAFCO 2 CCGT_RLNG 11.86 11.83 11.87 0.00 0.00 0.00 0.00 0.00 0.00 

196 KAPCO 3 CCGT_RLNG 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

197 Nandipur CCGT_RLNG 36.38 36.38 36.38 21.87 0.02 0.00 0.29 0.29 0.30 

198 Orient CCGT_RLNG 37.73 23.29 0.00 0.55 0.30 0.30 0.30 0.39 0.61 

199 Ro us ch CCGTRLNG 0.31 0.48 0.00 0.09 0.00 0.00 0.12 0.29 0.00 

200 Saif CCGT_RLNG 37.73 37.73 37.73 22.68 0.30 0.00 0.30 0.30 0.31 

201 Sap hire CCGT_RLNG 37.73 37.73 37.73 22.68 0.30 0.01 0.30 0.30 0.61 

202 Trim mu CCGT_RLNG 28.57 29.71 16.10 15.93 9.10 3.73 6.15 6.53 8.16 

203 BQPS2 KE_CCGTRLNG 85.44 83.90 49.93 78.73 19.29 10.35 14.37 14.80 16.07 

204 BQPS3 KECCGTRLNG 89.91 89.93 85.67 83.88 31.37 21.86 24.23 26.22 28.94 

205 KCCPP KE_CCGTRLNG 85.31 82.63 24.86 27.46 12.02 8.95 10.97 13.75 14.43 

206 KTGTPS KE_CCGTRLNG 45.54 42.45 10.17 13.51 7.92 2.86 4.77 6.24 7.22 

207 SGTPS KE_CCGT_RLNG 48.76 45.65 10.69 14.14 8.34 3.55 5.29 6.39 8.43 

208 BOPS 1-Ui KESTRLNG 11.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

209 BQPS1-U5 KE_ST_RLNG 30.31 32.47 2.00 2.89 0.99 1.22 1.58 1.72 2.45 
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25 26 30 31 23 24 27 28 29 
# Plant Name Fuel 

210 BQPSI-U6 KE_ST_RLNG 17.13 17.52 1.54 1.99 0.56 0.92 1.46 1.52 2.04 

211 BQPS1-U2 I KE_GT_RLNG 23.71 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.) 



Annexure-D. High Demand Scenario 

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

Local 
Coal 

Hydro RLNG Nuclear 
Imported 

Coal 
RE 

Local 
Gas 

Furnace 
Oil 

Cross 
Border 

Net Yearly 
Addition 

C
u

m
u

la
ti

ve
  

T
o

ta
l 

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 - - 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) 

Chart 0-1: IGCEP Generation Mix 2023 (GWh) 

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

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

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

Chart 0-4: IGCEP Generation Mix 2023 (MW) 
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Chart D-5: IGCEP Generation Mix 2027 (MW) 

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 

E-1. Annual Energy Generation Vs Annual Energy Demand (GWh) - Country 
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E-2. Installed Capacity Vs Peak Demand (MW) - Country 
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Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31 

E-3. Optimized Generation Capacity Additions (MW) 

Fiscal 
ear 

Coal Fired 
Steam 

Local Coal 

Coal Fired 
Steam 
Local 

Coal KE 

HPP EID  
Solar 
Utility 
MW 

Solar 
Feeder 
MW 

Solar 
KE 

MW 

Wind 
NTDC 

Wind 
KE Bagasse 

Per Year 
Capacity 
Addition 

Cumulative 
Capacity 
Addition 

2024 - - - - - 500 - - - - 500 500 

2025 - - 10 - 3,120 750 150 500 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 12,530 

2029 - - 4,535* - - - 150 - 50 - 4,735 17,265 

2030 - - 989 82 - - 150 - 50 - 1,271 18,537 

2031 - - 2,130 - - - 150 - 50 - 2,330 20,867 

Total - 990 7,676 82 5,467 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 Installed 
Capacity 

Dependable 
Capacity 

Agency Status Schedule of 
Commissioning 

2021-22 

1 Chianwali Hydro 5 5 PPMU PC-I Approved Mar-22 

2 Jabon Hydro 10 10 GoKPK PC-i Approved Mar-22 

3 Deg Outfall Hydro 4 4 PPMU PC-i Approved Jun-22 

Generation Additions in 2021-22 (MW) 20 20 

Cumulative Addition up till 2021-22 (MW) 20 20 

2022-23 

I Net Meter Solar 370 370 AEDB Committed Jul-22 

2 mar TEL Local Coal 330 300 PPlB LOS (Issued) Jul-22 

3 Trimmu CCGT_RLNG 1,263 1,243 PPIB LOS (Issued) Jul-22 

4 Karora Hydro 11.8 11.8 G0KPK PC-i Approved Aug-22 

5 Mangla (U #5-6) Hydro 70 70 WAPDA Mangla 
Refurbishment Sep-22 

6 Koto Hydro 40.8 40.8 G0KPK PC-i Approved Sep-22 

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

8 ThaI Nova Local Coal 330 300 PPIB LOS (Issued) Dec-22 

9 mar-I (SSRL) Local Coal 1,320 1,214 PPIB LOS (Issued) Dec-22 

i0 Hellos Solar 50 50 AEDB Category-Il 
Project 

Apr-23 

11 HNDS Solar 50 50 AEDB Category-Il 
Project Apr-23 

12 Jagran-Il (U #1) Hydro 12 12 AJK-HEB PC-i Approved Apr-23 

13 Meridian Solar 50 50 AEDB Category-Il 
Project Apr-23 

4 Mangla (U #3-4) Hydro 70 70 WAPDA 
Mangla 

Refurbishment 
May-23 

5 Jagran-Il (U #2) Hydro 12 12 AJK-HEB PC-I 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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Name of Project Fuel Type Installed 
Capacity 

Dependable 
Capacity 

Agency Status Schedule of 
Commissioning 

2023-24 

1 Net Meter Solar 370 370 AEDB Committed Jul-23 

2 Jagran-lI (U #3-4) Hydro 24 24 AJK-HEB PC-i Approved Jul-23 

3 New_Solar_DG Solar 500 500 Yet to be 
determined 

Optimized Jul-23 

4 Chamfall Hydro 3.22 3.22 AJK-HEB PC-i Approved Aug-23 

5 Access_Electric Solar 10 10 AEDB 
Category-I 

Project Sep-23 

6 Access_Solar Solar 12 11.52 AEDB 
Category-I 

Project 
Sep-23 

7 Manjhand Solar 50 50 GoS PC-i Approved Sep-23 

8 Siachen Solar 100 100 GoS 
Category-Il 

Project 
Sep-23 

9 Kurram Tangi Hydro 18 18 WAPDA PC-i Approved Oct-23 

10 Riali-lI Hydro 7.08 7.08 PPIB LOS (Issued) Dec-23 

ii Zorlu Solar 100 100 PPDB Category-Il 
Project Dec-23 

12 Lawi Hydro 69 69 GoKPK PC-i Approved Apr-24 

13 Suki Kinari (U #1) Hydro 221 221 PPIB LOS (Issued) May-24 

14 Safe Solar 10 10 AEDB Category-I 
Project 

Jun-24 

15 Trans_Atlantic Wind 50 50 AEDB Category-Il 
Project Jun-24 

16 Western Wind 50 50 AEDB Category-Il 
Project 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-i Approved Jul-24 

4 KE_New_Solar Solar 150 150 Yet to be 
determined 

Optimized Jul-24 

5 KE_New_Wind Wind 50 50 Yet to be 
determined Optimized Jul-24 
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Annexure-E. Diamer Bhasha HPP in 2029 

# Name of Project Fuel Type Installed 
Capacity 

Dependable 
Capacity 

Agency Status Schedule of 
Commissioning 

6 Mangla (U #1-2) Hydro 70 70 WAPDA Mangla 
Refurbishment Jul-24 

7 New_Solar_DG Solar 750 750 Yet to be 
determined 

Optimized Jul-24 

B New_Solar_Utility Solar 3120 3,120 Yet to be 
determined Optimized Jul-24 

9 New_Wind Wind 500 500 Yet to be 
determined Optimized Jul-24 

10 Tarbela Ext5(U #1) Hydro 510 510 WAPDA PC-i Approved Jul-24 

11 Suki Kinari (U #2) Hydro 221 221 PPIB LOS (Issued) Jul-24 

12 CASA Cross Border 
Interconnection 1,000 1,000 N1DC G2G Aug-24 

13 Tarbela Ext5 (U #2) Hydro 510 510 WAPDA PC-i Approved Aug-24 

14 Shahtaj Bagasse 32 32 AEDB 
Category-I 

Project Aug-24 

15 Tarbela Ext5 (U #3) Hydro 510 510 WAPDA PC-i 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 

I 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 Yet to be 
determined 

Optimized Jul-25 

5 KE_New_Wind Wind 50 50 
Yet to be 

determined Optimized Jul-25 

6 New_Solar_DG Solar 477 477 Yet to be 
determined Optimized Jul-25 

7 New_Solar_Utility Solar 1,300 1,300 Yet to be 
determined Optimized Jul-25 

8 New_Wind Wind 500 500 Yet to be 
determined Optimized Jul-25 

9 Gwadar Local Coal 300 273 PPIB LOS (Issued) Aug-25 

175 



Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31 

# Name of Project Fuel Type Installed 
Capacity 

Dependable 
Capacity 

Agency Status Schedule of 
Commissioning 

Hydro 70 70 WAPDA Mangla 
Refurbishment 

Sep-25 0 Mangla (U #9-10) 

Hydro 10.56 10.56 GoKPK PC-i Approved Sep-25 1 Chapari Charkhel 

12 Dasu (U #1) Hydro 360 360 WAPDA PC-I Approved May-26 

3 Mohmand Dam (U #1) Hydro 200 200 WAPDA PC-i 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 

I Net Meter Solar 370 370 AEDB Committed Jul-26 

2 Dasu (U #2) Hydro 360 360 WAPDA PC-i Approved Jul-26 

3 KE_New_Local Coal Local Coal 990 912 
Yet to be 

determined Optimized Jul-26 

4 KE_New_Solar Solar 150 150 
Yet to be 

determined Optimized Jul-26 

5 KE_New_Wind Wind 50 50 
Yet to be 

determined Optimized Jul-26 

6 New_Solar_Utility Solar 1,047 1047 Yet to be 
determined  Optimized Jul-26 

7 Mohmand Dam (U #2) Hydro 200 200 WAPDA PC-i Approved Jul-26 

8 Dasu (U #3) Hydro 360 360 WAPDA PC-i Approved Aug-26 

9 Mohmand Dam (U #3) Hydro 200 200 WAPDA PC-i Approved Sep-26 

PC-i Approved Nov-26 10 Dasu (U #4) Hydro 360 360 WAPDA 

11 Mangla (U #7-8) Hydro 30 30 WAPDA Mangla 
Refurbishment Nov-26 

12 Mohmand Dam (U #4) Hydro 200 200 WAPDA PC-i Approved Nov-26 

13 Dasu (U #5) Hydro 360 360 WAPDA PC-i Approved Feb-27 

14 Keyal Khwar (U #1) Hydro 64 64 WAPDA PC-i Approved Feb-27 

5 Dasu (U ) Hydro 360 360 WAPDA PC-i Approved May-27 

16 Keyal Khwar (U #2) Hydro 64 64 WAPDA PC-i 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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# Name of Project Fuel Type Installed 
Capacity 

Dependable 
Capacity 

Agency Status Schedule of 
Commissioning 

2027-28 

1 Net Meter Solar 370 370 AEDB Committed Jul-27 

2 KE New Solar — — 
Solar 150 150 Yet tobe 

determined 
Optimized Jul-27 

3 KE New Wind — — 
Wind 50 50 Yet tobe 

determined 
Optimized Jul-27 

4 New Wind 
— 

Wind 2,524 2,524 
Yet tobe 

determined 
Optimized Jul-27 

5 Gabral Kalam Hydro 88 88 G0KPK PC-i Approved Nov-27 

6 Madyan Hydro 157 157 GoKPK PC-i Approved Nov-27 

7 Balakot Hydro 300 300 GoKPK PC-I 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 

I 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 
Comritted with 

Ju128 

4 KE New Solar — — - 
Solar 150 150 Yet tobe 

determined 
Optimized Jul-28 

5 KE New Wind — — 
Wind 50 50 Yet tobe 

determined 
Optimized Jul-28 

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 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 

177 



Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31 

# Name of Project Fuel Type Installed 
Capacity 

Dependable 
Capacity 

Agency Status Schedule of 
Commissioning 

3 AsritKedam 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 

6 Jagran-lV Hydro 22 22 AJK-HEB Optimized Jul-29 

7 Janawai Hydra 12 12 AJK-HEB Optimized Jul-29 

8 KE New Solar — — 
Solar 150 150 

Yet tobe 
determined 

Optimized Jul-29 

9 KE New Wind — — 
Wind 50 50 

Yet tobe 
determined 

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 Taunsa Hydra 135 135 PPDB Optimized Jul-29 

15 Turtonas Uzghor Hydra 82.25 82.25 KE Optimized Jul-29 

6 Azad Pattan (U #4) Hydra 175 175 PPIB LOS (Issued) Sep-29 

17 Kohala (U #1) Hydra 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 Hydra 1,490 1,490 WAPDA Optimized Jul-30 

3 KE New Solar — — 
Solar 150 150 

Yet tobe 
determined 

Optimized Jul-30 

4 KE New Wind — — 
Wind 50 50 

Yet tobe 
determined 

Optimized Jul-30 

5 Net Meter Solar 370 370 AEDB Committed Jul-30 

6 Kohala (U #2) Hydra 275 275 PPIB LOS (Issued) Aug-30 

7 Kohala (U #3) Hydra 275 275 PPIB LOS (Issued) Oct-30 
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Annexure-E. Diamer Bhasha HPP in 2029 

# Name of Project Fuel Type Installed 
Capacity 

Dependable 
Capacity 

Agency Status Schedule of 
Commissioning 

8 Kohala (U #4) Hydro 275 275 PPIB LOS (Issued) Dec-30 

9 Kohala (U #5) Hydra 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) 3,549 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) 

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

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-ll Bagasse 45.62 45.77 45.62 45.62 45.62 45.77 45.62 45.62 45.62 

7 JDW-llI 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 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-1 Wind 34.86 34.82 34.86 34.86 34.86 34.82 34.86 34.86 34.86 
39 FWEL-ll Wind 34.86 34.82 34.86 34.86 34.86 34.82 34.86 34.86 34.86 

40 GuI Ahmed Wind 30.99 30.91 30.99 30.99 30.99 30.91 30.99 30.99 30.99 

41 GuI_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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# Plant Name Fuel 
23 24 25 26 27 28 29 30 31 

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_i 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_I Wind 31.99 31.91 31.99 31.99 31.99 31.91 31.99 31.99 31.99 

58 Three_Gorges_Il Wind 34.86 34.82 34.86 34.86 34.86 34.82 34.86 34.86 34.86 

59 Three_Gorges_Ill 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-Il 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 Arkan 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 Sharrnai HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 50.94 50.94 

181 



Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31 

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

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-lIl 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-It 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 }-IPP 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 Kinan 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 60.98 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 67.55 67.57 67.62 67.55 67.55 67.42 67.62 67.62 67.62 
113 Kathai-tt 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-lI 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 44.20 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 DubairKhwar 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 Got HPP Existing 9.15 9.12 9.15 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-1 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 40.22 40.22 40.22 40.11 40.22 40.22 40.22 

126 Matakand-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 64.94 60.97 58.32 56.00 5477 54.20 54.35 54.35 54.35 
128 Neelum Jehtum 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 Patnnd HPP Existing 43.76 43.64 43.76 43.76 43.76 43.64 43.76 43.76 43.76 
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Annexure-E. Diamer Bhasha FIPP in 2029 

# Plant Name Fuel 
23 24 25 2 27 28j 25 30 31 

131 Sma Hydel HPP Existing 45.20 45.08 45.20 4.5.20 45.20 45.08 45.20 45.20 45.20 

132 Tarbela 1-14 HPP Existing 37.99 37.89 37.99 37.59 37.99 37.89 37.99 37.99 37.99 

133 TarbeIaExt4 HPP Existing 30.12 30.04 30.12 30.12 30.12 30.04 3012 30.12 30.12 

134 VVarsak 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 36.48 28.93 25.26 21.71 

136 Foundation CCGT Gas 89.97 90.25 90.00 80.97 82.50 81.89 57.54 57.94 57.94 

137 Guddu-I CCGT Gas 7.! 7'4. 70.21 7.50 0.17 7.44 

133 3LdLlu II CCCI GC 

75.56 75.56 74.25 73.19 8.94 10.52 9.15 139 Guddu-V (747) CCGT_Gas 75.56 75.77 

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-ll CCGT_Gas 87.77 88.05 87.81 87.66 79.96 61.98 51.33 51.33 51.33 

143 SNPC-I KE_CCGT_Gas 91.98 92.25 91.96 91.98 84.07 83.70 28.41 26.75 27.34 

144 SNPC-ll 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_REQ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

146 AES Pakgen ST_REQ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

147 HUBCO ST_RFQ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

148 Jamshoro-I Ui ST_RFO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

149 Jamshoro-ll U4 ST_RFO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

150 Muzaffargarh-1 Ui 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-ll U4 STRFO 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 DC_REQ 36.12 36.12 21.72 0.00 0.00 0.00 0.00 0.00 0.00 

156 Atlas DG_RFQ 14.40 21.72 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

157 Engro 127MW DG_RFQ 0.01 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.01 

158 HuB N DG_RFQ 36.12 36.12 21.72 0.00 0.00 0.00 0.00 0.00 0.00 

159 Kohinoor DGRFO 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_RFQ 36.81 22.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
163 c-I 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 85.06 85.06 85.29 85.07 85.07 85.07 

168 K-3 Nuclear 85.66 85.90 85.67 85.66 85.66 85.89 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 ThaI Nova - Local Coal 49.35 85.21 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-1 (SSRL) Local Coal 42.14 85.21 84.98 84.98 84.98 84.69 84.58 84.82 84.76 
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Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31 

# Plant Name Fuel 
23 24 25 26 27 26 29 30 31 

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 50.10 50.10 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 4.19 2.02 0.96 1.88 2.02 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 5.77 3.29 5.07 4.10 1.75 0.20 0.17 0.18 

187 KAPCO I 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 BQPS1-1J5 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 BQPSI-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-E. Diamer Bhasha HPP in 2029 

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

FY 
Local 
Coal 

Hydro RLNG Nuclear 
Imported 

Coal 
RE 

Local 
Gas 

Furnace 
Oil 

Cross 
Border 

Net Yearly 
Addition 

C
u

m
u

la
ti

ve
  

T
ot

al
 

Jun-22 1,320 10,752 10,087 3,620 4,020 2,802 3,491 5169 - - 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 - - 1000 8,337 52708 

2026 300 653 -1,3D0 - - 2847 - - - 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 - 5,061 - - - 570 - -727 - 4,904 67,268 

2030 - 1,522 -172 - - 570 - -136 - 1,784 69052 

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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Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31 

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

Chart E-1: IGCEP Generation Mix 2023 (GWh) 

Chart E-2: IGCEP Generation Mix 2027 (GWh) 
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Annexure-E. Diamer Bhasha HPP in 2029 

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

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

Chart E-4: IGCEP Generation Mix 2023 (MW) 
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Chart E-5: IGCEP Generation Mix 2027 (MW) 

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

F-I. 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) 

Fiscal 
Year 

Coal Fired 
Steam 

Local Coal 

Coal 
Fired 
Steam 
Local 

Coal KE 

Nuclear HPP 
Solar 
Utility 
MWp 

Solar 
Feeder 
MWp 

Solar 
KE 

MWp 

Wind 
NTDC 

Wind 
KE Bagasse 

Per Year 
Capacity 
Addition 

Cumulative 
Capacity 
Addition 

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 - - - 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) 

Name of Project Fuel Type 
Installed 
Capacity 

Dependable 
Capacity Agency Status 

Schedule of 
Commissioning 

2021-22 

1 Chianwali Hydro 5 5 PPMU PC-I Approved Mar-22 

2 Jabori Hydro 10 10 G0KPK PC-i Approved Mar-22 

3 Deg Outfall Hydro 4 4 PPMU PC-i 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 G0KPK PC-i Approved Aug-22 

5 Mangla (U #5-6) Hydro 70 70 WAPDA 
Mangla 

Refurbishment 
Sep-22 

6 Koto Hydro 40.8 40.8 GoKPK PC-i Approved Sep-22 

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

8 ThaI Nova Local Coal 330 300 PPIB LOS (Issued) Dec-22 

9 Thar-I (SSRL) Local Coal 1,320 1,214 PPIB LOS (Issued) Dec-22 

10 Helios Solar 50 50 AEDB 
Category-Il 

Apr-23 

ii HNDS Solar 50 50 AEDB 
Category-Il 

Apr-23 

12 Jagran-lI (U #1) Hydra 12 12 AJK-HEB PC-i Approved Apr-23 

Meridian Solar 50 50 AEDB Category-Il Apr-23 

4 Mangla (U #3-4) Hydro 70 70 WAPDA 
Refurbishment 

May-23 

5 Jagran-lI (U #2) Hydro 12 12 AJK-HEB PC-i 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 

# Name of Project 
Installed Dependable 

Fuel Type Capacity Capacity Agency Status 
Schedule of 

Commissioning 

2023-24 

1 Net Meter I Solar 370 370 AEDB Committed Jul-23 

2 Jagran-lI (U #3-4) Hydro 24 24 AJK-HEB PC-i Approved Jul-23 

3 New_Solar_DG Solar 500 500 
Yet to be 

determined Optimized Jul-23 

4 Chamfall Hydro 3.22 3.22 AJK-HEB PC-i Approved Aug-23 

5 Access_Electric Solar 10 10 AEDB Category-I 
Project 

Sep-23 

Access_Solar Solar 12 11.52 AEDB Category-I 
Project 

Sep-23 

7 Manjhand Solar 50 50 GoS PC-i Approved Sep-23 

8 Siachen Solar 100 100 GoS Category-li 
Project 

Sep-23 

9 Kurram Tangi Hydro 18 18 WAPDA PC-i Approved Oct-23 

10 Riali-lI Hydro 7.08 7.08 PPIB LOS (Issued) Dec-23 

I Zorlu Solar 100 100 PPDB 
Category-Il 

Project 
Dec-23 

12 Lawi Hydro 89 69 GoKPK PC-I Approved Apr-24 

13 Suki Kinan (U #1) Hydro 221 221 PPIB LOS (Issued) May-24 

14 Safe Solar 10 10 AEDB 
Category-I 

Project Jun-24 

15 Trans_Atlantic Wind 50 50 AEDB 
Category-Il 

Project Jun-24 

16 Western Wind 50 50 AEDB 
Category-Il 

Project 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-I Approved Jul-24 

4 KE_New_Solar Solar 150 150 Yet to be 
determined 

Optimized Jul-24 

5 KE_New_Wind Wind 50 50 
Yet to be 

determined 
Optimized Jul-24 
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Annexure-F. Chashma Nuclear (C-5) as Committed project in 2029 

# Name of Project Fuel Type 
Installed 
Capacity 

Dependable 
Capacity Agency Status 

Schedule of 
Commissioning 

6 Mangla (U #1-2) Hydro 70 70 WAPDA 
Mangla 

Refurbishment Jul-24 

New_So lar_DG Solar 750 750 
Yet to be 

determined Optimized Jul-24 

8 New_Solar_Utility Solar 3,120 3,120 
Yet to be 

determined Optimized Jul-24 

9 New_Wind Wind 500 500 
Yet to be 

determined Optimized Jul-24 

10 Tarbela Ext5(U #1) Hydro 510 510 WAPDA PC-I Approved Jul-24 

'1 Suki Kinari (U #2) Hydro 221 221 PPIB LOS (Issued) Jul-24 

2 CASA Cross Border 
Interconnection 

1,000 1,000 NTDC G2G Aug-24 

13 Tarbela Ext5(U #2) Hydro 510 510 WAPDA PC-i Approved Aug-24 

14 Shahtaj Bagasse 32 32 AEDB CategoPj-1 
Project 

Aug-24 

15 Tarbela Ext5(U #3) Hydro 510 510 WAPDA PC-I Approved Sep-24 

16 Suki Kinari (U #3) Hydro 221 221 PPIB LOS (Issued) Sep-24 

17 Suki Kinari (U #4) Hydro 221 221 PPlB 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 Yet to be 
determined 

Optimized Jul-25 

5 KE_New_Wind Wind 50 50 Yet to be 
determined 

Optimized Jul-25 

6 New_Solar_DG Solar 750 750 Yet to be 
determined 

Optimized Jul-25 

7 New_Solar_Utility Solar 1,300 1,300 Yet to be 
determined 

Optimized Jul-25 

8 New_Wind Wind 500 500 Yet to be 
determined Optimized Jul-25 

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 
Installed 
Capacity 

Dependable 
capacity Agency Status 

Schedule of 
Commissioning 

10 Mangla (U #9-10) Hydro 70 70 WAPDA Refurlshrnent Sep-25 

11 Chapan Charkhel Hydro 10.56 10.56 GoKPK PC-i Approved Sep-25 

12 Dasu (U #1) Hydro 360 360 WAPDA PC-i Approved May-26 

13 Mohmand Dam (U #1) Hydro 200 200 WAPDA PC-i 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-i Approved Jul-26 

3 XE New Local Coal — — 
Local Coal 990 912 

Yet tobe 
determined 

Optimized Jul-26 

4 KE_New_Solar Solar 150 150 
deid 

Optimized Jul-26 

b 
I 

KE New Wind 
— — 

Wind 50 50 Yet tobe 
determined 

Optimized Jul-26 

6 New Solar Utility — — 
Solar 900 900 Yet tobe 

determined 
Optimized Jul-26 

7 Mohmand Dam (U #2) Hydro 200 200 WAPDA PC-i Approved Jul-26 

8 Dasu (U #3) Hydro 360 360 WAPDA PC-i Approved Aug-26 

9 Mohmand Dam (U #3) Hydro 200 200 WAPDA PC-i Approved Sep-26 

i0 Dasu (U #4) Hydro 360 360 WAPDA PC-i Approved Nov-26 

ii Mangla (U #7-8) Hydro 30 30 WAPDA Refurbishment Nov-26 

12 Mohmarid Dam (U #4) Hydro 200 200 WAPDA PC-i Approved Nov-26 

13 Dasu (U #5) Hydro 360 360 WAPDA PC-i Approved Feb-27 

1 Keyal Khwar (U #1) Hydro 64 64 WAPDA PC-i Approved Feb-27 

15 Dasu (U #6) Hydro 360 360 WAPDA PC-i Approved May-27 

6 Keyal Khwar (U #2) Hydro 64 64 WAPDA PC-I 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 
Installed 

Fuel Type Capacity 
Dependable 

Capacity Agency Status 
Schedule of 

Commissioning 

2027-28 

1 Net Meter Solar 370 370 AEDB Committed Jul-27 

I 
2 KE_New_Solar Solar 150 150 

Yettobe 
determined Optimized Jul-27 

3 KE_New_Wind Wind 50 50 
Yet to be 

determined 
Optimized Jul-27 

4 New_Wind Wind 3,595 3,595 Yet to be 
determined 

Optimized Jul-27 

5 Gabral Kalam Hydro 88 88 GoKPK PC-i Approved Nov-27 

6 Madyan Hydro 157 157 GoKPK PC-i Approved Nov-27 

7 Balakot Hydro 300 300 G0KPK PC-i 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 C-5 Nuclear 1200 liii PAEC 
Committed with 

Cost 
Jul-28 

4 CJ Hydro 25 25 PPDB Optimized Jul-28 

5 KE_New_Solar Solar 150 150 
Yet to be 

determined Optimized Jul-28 

6 KE_New_Wind Wind 50 50 
Yet to be 

determined Optimized Jul-28 

7 Nila DaKatha Hydro 31.3 31.3 PEDO Optimized Jul-28 

8 Taobut Hydro 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 

1 Azad Pattan (U #2) Hydro 175 175 PPIB LOS (Issued) Mar-29 

2 Azad Pattan (U #3) Hydro 175 175 PPIB 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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Installed Dependable 
encv Status 

Schedule of 

   

- -- - . 

I 
iapacity t.apac11y - omrrItssionhrly 

- -.• 
2029-30 

1 Net Meter Solar 370 370 AEDB Committed Jul-29 

2 Arkari Gol Hydro 99 99 PEDO Optimized Jul-29 

Asrit Kedam Hydro 215 215 REDO Optimized Jul-29 

4 Dowarian Hydro 40 40 AJK-HEB Optimized Jul-29 

5 Jagran-IV Hydro 22 22 AJK-HEB Optimized Jul-29 

B Janawai Hydro 12 12 AJK-l-lEi3 Optimized Jul-29 

B KE New Solar — 
Solar 150 150 Yet tobe 

determined 
Optimized Jul-29 

KE New Wind 
— 

Wind 50 
T

50 Yet tobe 
determined 

Opflmized Jul-29 

0 Nagdar Hydro 35 35 AJK-HEB Optimized Jul-29 

I Rajdhani Hydro 132 132 PPIB Optimized Jul-29 

2 Sharmai Hydro 152.12 152.12 PEDO Optimized Jul-29 

3 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-lIl Hydro 1,490 1,490 WAPDA Optimized Jul-30 

3 KE_New_Solar Solar 150 150 
demined 

Optimized Jul-30 

4 KE New Wind — — 
Wind 50 50 Yet tobe 

determined 
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 
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Annexure-F. Chashma Nuclear (C-5) as Committed project in 2029 

# Name of Project Fuel Type 
Installed 
Capacity 

Dependable 
Capacity Agency Status 

Schedule of 
Commissioning 

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) 3549 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) 

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

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 6.25 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-ll Bagasse 45.62 45.77 45.62 45.62 45.62 45.77 45.62 45.62 45.62 

7 JDW-lll 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 1-lelios 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 23.33 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 19.04 18.99 19.04 19.04 19.04 18.99 19.04 19.04 19.04 

24 Safe PV 0.00 20.17 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 20.11 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-1 Wind 34.86 34.82 34.86 34.86 34.86 34.82 34.86 34.86 34.86 

39 FWEL-ll Wind 34.86 34.82 34.86 34.86 34.86 34.82 34.86 34.86 34.86 

40 GuI Ahmed Wind 30.99 30.91 30.99 30.99 30.99 30.91 30.99 30.99 30.99 

41 GuI_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 

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

% 

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_i 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_I Wind 31.99 31.91 31.99 31.99 31.99 31.91 31.99 31.99 31.99 

58 Three_Gorges_Il Wind 34.86 34.82 34.86 34.86 34.86 34.82 34.86 34.86 34.86 

59 ThrQe_Gorges_lIl 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 Tncom Wind 37.94 37.09 37.19 37.19 37.19 37.09 37.19 37.19 37.19 

62 Tricori_A Wind 34.86 34.82 34.86 34.86 34.86 34.82 34.86 34.86 34.86 

63 Tncon_B Wind 34.86 34.82 34.86 34.86 34.86 34.82 34.86 34.86 34.86 

64 TnconC 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 Arkan 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 Dowanan HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 48.85 48.85 

82 Jagran-lV 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 
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# Plant Name Fuel 
23 24 25 26 27 28 29 30 31 

- 

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-Ill 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 6447 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 Matjltan 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 50.53 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 44.38 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 Kinan 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-II 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 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 9.15 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-I 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 40.22 40.22 40.22 40.11 40.22 40.22 40.22 

126 Malakand-lIl 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 5435 
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 Patnnd 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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# Plant Name Fuel 
23 24 25 26 27 28 29 30 31 

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-I CCGT_Gas 36.90 74.63 74.43 74.42 69.30 17.02 15.84 17.70 16.46 

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 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-1 KE_CCGT_Gas 91.98 92.25 91.96 91.81 8407 33.81 33.13 31.93 33.02 
144 SNPC-ll 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_REQ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

146 AES Pakgen ST_REQ 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 UI ST_REQ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

149 Jamshoro-ll U4 ST_REQ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
150 Muzaffargarh-1 Ui ST_REQ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

151 Muzaffargarh-I U2 ST_RFQ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

152 Muzaffargarh-1 U3 ST_REQ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
153 Muzaffargarh-ll U4 ST_RFO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

154 Saba STRFO 14.38 21.69 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

155 AGL DC_REQ 36.12 36.12 21.72 0.00 0.00 0.00 0.00 0.00 0.00 
156 Atlas DC_REQ 14.40 21.72 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

157 Engro 127MW DC_REQ 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 

158 HuB N DG_RFQ 36.12 36.12 21.72 0.00 0.00 0.00 0.00 0.00 0.00 
159 Kohinoor DC_REQ 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_REO 36.12 21.72 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
162 Nishat P DG_REQ 36.81 22.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

163 C-i 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 mar Local Coal 82.51 82.74 82.51 82.50 82.25 80.35 79.52 76.68 76.03 
171 Cwadar 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 85.31 85.08 85.07 85.07 85.04 84.48 84.75 84.99 

173 ThaI Nova Local Coal 49.35 85.21 84.98 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-1 (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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Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31 

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

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 KElmported 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 4.19 2.02 0.96 1.80 2.02 0.55 0.43 0.70 0.68 

184 Bhikki CCGT_RLNG 1.20 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 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 CCGTRLNG 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 CCGTRLNG 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 2.59 2.79 2.74 2.79 
201 SGTPS KE_CCGT_RLNG 48.00 44.44 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-U5 KE_ST_RLNG 29.34 30.27 1.66 1.71 0.46 0.50 0.72 1.05 1.39 
204 BQPS1-U6 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) 

FY 
Local 
Coal 

Hydro RLNG Nuclear 
Imported 

Coal 
RE 

Local 
Gas 

Furnace 
Oil 

Cross 
Border 

Net Yearly 
Addition 

C
u

m
u

la
ti

ve
  

T
ot

al
 

2022 1,320 10752 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 - - 3,120 - - - 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 - 1,288 -172 - - 570 - -136 - 1,550 66,980 

2031 - 2,979 -450 - - 570 -586 - - 2,513 69,493 

Total 4,590 22,403 '8,710 4,820 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) 

Chart F-i: IGCEP Generation Mix 2023 (GWh) 

Chart F-2: IGCEP Generation Mix 2027 (GWh) 
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Annexure-F. Chashma Nuclear (C-5) as Committed project in 2029 

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

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

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

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

Chart F-6: IGCEP Generation Mix 2031 (MW) 

206 



250,000 

200,000 

150,000 

100,000 - I - 
50,00: 

11111! I II 
Nuclear Hydro Cross Border Bagasse 
Solar Wind Local Coal Imported Coal 
Natural Gas -- -- R-LNG Furnace Oil Demand 

Iii 

I 

G-10. Installed Capacity Vs Peak Demand (MW) - Country 

70 J00 

60,0J0 

50,000 

40000 

30,000 

20,000 

10,000 

0j 

- 

I I 
Hyd ro 
Wind 
R-LNG 

Nuclear 
Solar 
Natural Gas 

Cross Border 
Local Coal 
Furnace Oil 

Bag asse 
Imported Coal 
Peak Load  

I 

Annexure-G. Local Coal as Committed Projects in 2027 and 2030 

Annexure G. Local Coal inclusion in 2027 and 2030 

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

G-3. Optimized Generation Capacity Additions (MW) 

Fiscal 
ear 

Coal Fired 
Steam 

Local Coal 

Coal Fired 
Steam 
Local 

Coal KE 

HPP 'r' 

Solar 
Utility 
MW 

Solar 
Feeder 
MW 

Solar 
KE 

MW 

Wind 
NTDC 

Wind 
KE Bagasse 

Per Year 
Capacity 
Addition 

Cumulative 
Capacity 
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 3,120 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 Installed 
Capacity 

Dependable 
Capacity 

Agency Status Schedule of 
Commissioning 

2021 -22 

1 Chianwali Hydro 5 5 PPMU PC-I Approved Mar-22 

2 Jabon Hydro 10 10 G0KPK PC-i Approved Mar-22 

3 Deg Outfall Hydro 4 4 PPMU PC-i 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 Thai 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-i Approved Aug-22 

5 Mangla (U #5-6) Hydro 70 70 WAPDA Refurbishment Sep-22 

6 Koto Hydro 40.8 40.8 GoKPK PC-I Approved Sep-22 

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

8 ThaI Nova Local Coal 330 300 PPIB LOS (Issued) Dec-22 

9 Thai-I (SSRL) Local Coal 1,320 1,214 PPIB LOS (Issued) Dec-22 

'0 Helios Solar 50 50 AEDB Category-Il 
Project 

Apr-23 

1 HNDS Solar 50 50 AEDB Category-Il 
Pro jact 

Apr-23 

12 Jagran-II (U #1) Hydra 12 12 AJK-HEB PC-i Approved Apr-23 

13 Meridian Solar 50 50 

14 Mangla (U #3-4) Hydra 70 70 

AEDB 

WAPDA 

Category-fl 
Project 

ReT uruisliment 

Apr-23 

May-23 

15 Jagran-U (U #2) Hydro 12 12 AJK-HEB PC-i Appro&d 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 

# Name of Project Fuel Type Installed 
Capacity 

Dependable 
Capacity 

Agency Status Schedule of 
Commissioning 

2023-24 

1 Net Meter Solar 370 370 AEDB Committed Jul-23 

2 Jagran-lI (U #3-4) Hydro 24 24 AJK-HEB PC-i Approved Jul-23 

3 New_Solar_DG Solar 500 500 Yet to be 
determined 

Optimized Jul-23 

4 Chamfall Hydro 3.22 3.22 AJK-HEB PC-i Approved Aug-23 

5 Access_Electric Solar 10 10 AEDB 
Category-I 

Project Sep-23 

6 Access_Solar Solar 12 11.52 AEDB 
Category-I 

Project 
Sep-23 

7 Manjhand Solar 50 50 GoS PC-i Approved Sep-23 

Siachen Solar 100 100 GoS 
Category-Il 

Project 
Sep-23 

9 Kurram Tangi Hydro 18 18 WAPDA PC-i Approved Oct-23 

10 Riali-ll Hydro 7.08 7.08 PPIB LOS (Issued) Dec-23 

ii Zorlu Solar 100 100 PPDB 
Category-Il 

Project Dec-23 

12 Lawi Hydro 69 69 GoKPK PC-i Approved Apr-24 

3 Suki Kinan (U #1) Hydro 221 221 PPIB LOS (Issued) May-24 

'4 Safe Solar 10 10 AEDB Category-I 
Project 

Jun-24 

5 Trans_Atlantic Wind 50 50 AEDB Category-Il 
Project Jun-24 

16 Western Wind 50 50 AEDB Category-Il 
Project 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-LI Hydro io 10 PEDO Optimized Jul-24 

3 Gorkin Matiltan Hydro 84 84 G0KPK PC-i Approved Jul-24 

4 KE_New_Solar Solar 150 150 Yet to be 
determined 

Optimized Jul-24 

5 KE_New_Wind Wind 50 50 
Yet to be 

determined Optimized Jul-24 
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Installed 
Capacity Agency Dependable 

Capacity 

70 WAPDA 70 

510 WAPDA 510 

Annexure-G. Local Coal Inclusion in 2027 and 2030 

Fuel Type 

Hydro 

Solar 

Solar 

Wind 

Hydro 

Optimized 

Optimized 

Optimized 

PC-i Approved 

Jul-24 

Jul-24 

Jul-24 

Jul-24 10 

1 Suki Kinari (U #2) Hydro 221 221 PPIB LOS (Issued) Jul-24 

12 NTDC CASA 1,000 
Cross Border 

Interconnection 
G2G Aug-24 

510 13 WAPDA 510 Hydro PC-i Approved Aug-24 Tarbela Ext5 (U #2) 

32 
Category-I 

Project 
AEDB 32 Bagasse Aug-24 Shahtaj 

510 15 WAPDA 510 Hydro PC-I Approved Sep-24 Tarbela Ext5 (U #3) 

221 16 PPIB 221 Hydro LOS (Issued) Sep-24 Suki Kinan (U #3) 

1,000 

Name of Project 

Mangla (U #1-2) 

New_Solar_DG 

New_Solar_Utility 

New_Wind 

Tarbela Ext5 (U #1) 

750 

3,120 

500 

Yet to be 
determined 

Yet to be 
determined 

Yet to be 
determined 

Status Schedule of 
Commissioning 

Mangla 
Refurbishment Jul-24 

750 

3,120 

500 

New_Wind 

Gwadar 

8 Hydro Kathai-Il 

Hydro Suki Kinari (U #4) PPIB 221 LOS (Issued) Nov-24 

PPIB 8 LOS (Issued) Dec-24 

8,337 8,337 

14,590 14,371 

2025-26 

370 370 Committed Jul-25 

8 PEDO Optimized Jul-25 

5 5 AJK-HEB Optimized Jul-25 

150 150 
Yet to be 

determined 
Optimized Jul-25 

50 50 
Yet to be 

determined 
Optimized Jul-25 

750 750 
Yet to be 

determined 
Optimized Jul-25 

500 500 
Yet to be 

determined 
Optimized Jul-25 

300 273 PP lB LOS (Issued) Aug-25 

70 70 WAPDA 
Mangla 

Refurbishment Sep-25 
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Generation Additions in 2024-25 (MW) 

Cumulative Addition up till 2025 (MW) 

Net Meter 

Balkani 

Batdara 

KE_New_Solar 

KE_New_Wind 

New_Solar_DG 

Solar 

Hydro 

Hydro 

Solar 

Wind 

Solar 

Wind 

Local Coal 

221 
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Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31 

# Name of Project Fuel Type Installed 
Capacity 

Dependable 
Capacity 

Agency Status Schedule of 
Commissioning 

10 Chapan Charkhel Hydro 10.56 10.56 G0KPK PC-i Approved Sep-25 

11 Dasu (U #1) Hydro 360 360 WAPDA PC-i Approved May-26 

12 Mohmand Dam (U #1) Hydro 200 200 WAPDA PC-i 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 

I Net Meter Solar 370 370 AEDB Committed Jul-26 

2 Dasu (U #2) Hydro 360 360 WAPDA PC-i Approved Jul-26 

3 KE_New Local Coal Local Coal 990 912 
Yet to be 

determined 
Optimized Jul-26 

4 KE_New_Solar Solar 150 150 
Yet to be 

determined Optimized Jul-26 

5 KE_New_Wind Wind 50 50 
Yet to be 

determined Optimized Jul-26 

6 New_Local Coal Local Coal 1,320 1,214 
Yet to be 

determined Optimized Jul-26 

7 Mohmand Dam (U #2) Hydro 200 200 WAPDA PC-i Approved Jul-26 

Dasu (U #3) Hydro 360 360 WAPDA PC-i Apptvved Aug-26 

Mohmand Dam (U #3) Hydro 200 200 WAPDA PC-i Approved Sep-26 

10 Dasu (U #4) Hydro 360 360 WAPDA PC-i Approved Nov-26 

11 Mangla (U #7-8) Hydro 30 30 WAPDA Mangla 
Refurbishment 

Nov-26 

12 Mohmand Dam (U #4) Hydro 200 200 WAPDA PC-I Approved Nov-26 

13 Dasu (U #5) Hydro 360 360 WAPDA PC-i Approved Feb-27 

Hydro 64 64 WAPDA PC-i Approved Feb-27 14 Keyal Khwar (U #i) 

15 Dasu (U #6) Hydro 360 360 WAPDA PC-i Approved May-27 

16 Keyal Khwar (U #2) Hydro 64 64 WAPDA PC-i 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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Annexure-G. Local Coal Inclusion in 2027 and 2030 

# Name of Project Fuel Type Installed 
Capacity 

Dependable 
Capacity 

Agency Status Schedu!e of 
Commissioning 

I Net Meter Solar 370 370 AEDB Committed Jul-27 

2 KE_New_Solar Solar 150 150 
deined 

Optimized Jul-27 

3 KE New Wind Wind 50 50 Yet tobe 
determined 

Optimized Jul-27 

4 New_Wind Wind 2,546 2,546 
determined  

Optimized Jul-27 

5 Gabral Kalam Hydro 88 88 GoKPK PC-i Approved Nov-27 

6 Madyan Hydro 157 157 GoKPK PC-i Approved Nov-27 

7 Balakot Hydro 300 300 GoKPK PC-I 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 deined Optimized Jul-28 

5 KE_New_Wind Wind 50 50 
deni,ined 

Optimized Jul-28 

6 Nila DaKatha Hydro 31.3 31.3 PEDO Optimized Jul-28 

? 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 Azad Pattan (U #2) Hydro 175 175 PPIB LOS (Issued) Mar-29 

11 Azad Pattan (U #3) Hydro 175 175 PPIB 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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Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31 

# Name of Project Fuel Type Installed 
Capacity 

Dependable 
Capacity 

Agency Status Schedule of 
Commissioning 

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 

Yet tobe 
determined 

Optimized Jul-29 

8 KE New Wind — — 
Wind 50 50 Yet tobe 

determined 
Optimized Jul-29 

9 Nagdar Hydro 35 35 AJK-HEB Optimized Jul-29 

10 New Local Coal 
— 

Local Coal 1,320 1,214 
Yet tobe 

determined 
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-3D 

Generation Additions in 2029-30 (MW) 3,178 3,072 

Cumulative Addition up till 2030 (MW) 31,035 30,499 

2030-31 

I Mahl Hydro 640 640 PPIB Optimized Jul-30 

2 Thakot-lIl Hydro 1,490 1,490 WAPDA Optimized Jul-30 

KE New Solar — — 
Solar 150 150 

Yet tobe 
determined 

Optimized Jul-30 

KE_New_Wind Wind 50 50 de-mined 
Optimized Jul-30 

Net Meter Solar 370 370 AEDB Committed Jul-30 

6 Kohala (U #2) Hydro 275 275 PPIB LOS (Issued) Aug-30 

Kohala (U #3) Hydro 275 275 PPIB LOS (Issued) Oct-30 
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Annexure-G. Local Coal Inclusion in 2027 and 2030 

# Name of Project Fuel Type Installed 
Capacity 

Dependable 
Capacity 

Agency Status Schedule of 
Commissioning 

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) 3,549 3,549 

Cumulative Addition up till 2031 (MW) 34,584 34,048 



Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31 

G-5. Annual Capacity Factors (%age) 

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

% 

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-ll 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 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 Hellos 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 19.04 18.99 19.04 19.04 19.04 18.99 19.04 19.04 19.04 

24 Safe PV 0.00 20.17 20.17 20.17 20.17 20.11 20.17 20.17 20.17 

25 5iachen 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-ll Wind 34.86 34.82 34.86 34.86 34.86 34.82 34.86 34.86 34.86 

40 GuI Ahmed Wind 30.99 30.91 30.99 30.99 30.99 30.91 30.99 30.99 30.99 

41 GuI_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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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_i 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 Teriaga Wind 30.99 30.91 30.99 30.99 30.99 30.91 30.99 30.99 30.99 

57 Three_Gorges_I Wind 31.99 31.91 31.99 31.99 31.99 31.91 31.99 31.99 31.99 

58 Three_Gorges_Il Wind 34.86 34.82 34.86 34.86 34.86 34.82 34.86 34.86 34.86 

59 Three_Gorges_Ill 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 Tncom Wind 37.94 37.09 37.19 37.19 37.19 37.09 37.19 37.19 37.19 

62 Tncon_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 Tncon_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-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 55.78 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 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 

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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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 56.34 

91 Turtonas Uzghor KE_HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 51.90 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 Matiltari 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 50.53 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 48.10 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 49.07 49.07 49.07 49.07 48.93 49.07 49.07 49.07 

106 TarbeIaExt5 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 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 73.60 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-ll 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-lI PP 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 46.58 48.45 48.58 48.58 48.56 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 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-I 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 40.22 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 64.98 60.97 58.32 56.00 54.77 54.20 54.35 54.35 54.35 

128 Neelum Jehium 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 Patnnd 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-I CCCT_Gas 36.90 74.63 74.43 74.42 68.53 17.10 67.32 16.88 15.57 

138 Guddu-Il 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 73.47 000 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-Il CCGT_Gas 87.77 88.05 87.81 87.78 57.97 51.33 51.33 51.32 51.32 

143 SNPC-1 KE_CCGT_Gas 91.98 92.25 91.96 91.99 84.40 33.91 75.89 32.26 32.29 

144 SNPC-ll 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-1 UI ST_RFO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

149 Jamshoro-lI U4 ST_RFO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

150 Muzaffargarh-1 Ui ST_RFO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
151 Muzaffargarh-1 U2 STRFO 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_REQ 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 0.00 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 DGRFO 14.39 21.70 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
160 Liberty Tech DGRFO 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 DC_REQ 36.81 22.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
163 C-i 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 mar 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 85.08 85.08 
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 ThaI 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 mar-I (SSRL) Local Coal 42.14 85.21 84.98 84.98 84.98 85.09 84.98 84.75 84.72 
176 K.E_NEWL.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 DGRLNG 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 0.29 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 I 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-U5 KE_ST_RLNG 29.34 30.27 1.66 1.71 0.16 0.46 0.79 0.75 1.10 

204 BQPS1-U6 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 0.00 000 0.00 0.00 0.00 

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

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

FY 
Local 
Coal 

Hydro RLNG Nuclear 
Imported 

Coal 
RE 

Local 
Gas 

Furnace 
Oil 

Cross 
Border 

Net Yearly 
Addition 

C
u

m
u

la
ti

ve
  

T
ot

al
 

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 - - - 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 -225 -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 65,171 

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) 

Chart G-1: IGCEP Generation Mix 2023 (GWh) 

Chart G-2: IGCEP Generation Mix 2027 (GWh) 
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Annexure-G. Local Coal Inclusion in 2027 and 2030 

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

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

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

Chart G-5: IGCEP Generation Mix 2027 (MW) 
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Chart G-6: IGCEP Generation Mix 2031 (MW) 
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Annexure-H. Unconstrained VRE 

Annexure H. Unconstrained VRE 

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

Fiscal 
ear 

Coal Fired 
Steam 

Local Coal 

Coal Fired 
Steam 
Local 

Coal KE 

HPP 
lP  Solar 

Utility 
MW 

Solar 
Feeder 
MW 

Solar 
KE 

MW 

Wind 
NTDC 

Wind 
KE Bagasse 

Per Year 
Capacity 
Addition 

Cumulative 
Capacity 
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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Annexure-H. Unconstrained VRE Scenario 

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

# Name of Project Fuel Type Installed 
Capacity 

Dependable 
Capacity 

Agency Status Schedule of 
Commissioning 

2021 -22 

1 Chianwali Hydro 5 5 PPMU PC-i Approved Mar-22 

2 Jabori Hydro 10 10 GoKPK PC-i Approved Mar-22 

3 Deg Outfall Hydro 4 4 PPMU PC-i 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 mar 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 G0KPK PC-i Approved Aug-22 

5 Mangia (U #5-6) Hydra 70 70 WAPDA Mangla 
Refurbishment Sep-22 

6 Koto Hydro 40.8 40.8 GoKPK PC-i Approved Sep-22 

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

8 ThaI Nova Local Coal 330 300 PPIB LOS (Issued) Dec-22 

9 Thar-1 (SSRL) Local Coal 1,320 1,214 PPIB LOS (Issued) Dec-22 

10 Helios Solar 50 50 AEDB Categopj-ll 
Project 

Apr-23 

11 HNDS Solar 50 50 AEDB Category-Il 
Project 

Apr-23 

12 Jagran-Il (U #1) Hydro 12 12 AJK-HEB PC-i Approved Apr-23 

13 Meridian Solar 50 50 AEDB 
Category-Il 

Project Apr-23 

14 Mangla (U #3-4) Hydro 70 70 WAPDA Mangla 
Refurbishment May-23 

15 Jagran-Il (U #2) Hydro 12 12 AJK-HEB PC-i Approved May-23 

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

Cumulative Addition up till 2023 (MW) 4,659 4440 
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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-I Approved Jul-23 

3 New_Solar_DG Solar 2,000 2,000 
Yet to be 

determined 
Optimized Jul-23 

4 Chamfall Hydra 3.22 3.22 AJK-HEB PC-i Approved Aug-23 

10 10 AEDB 
category-I 

Project Sep-23 5 Access_Electric Solar 

Access_Solar Solar 12 11.52 AEDB Category-I 
Project Sep-23 

Manjhand Solar 50 50 GoS PC-I Approved Sep-23 

8 Siachen Solar 100 100 GoS Category-Il 
Project Sep-23 

9 Kurram Tangi Hydro 18 18 WAPDA PC-i Approved Oct-23 

10 Riali-Il Hydro 7.08 7.08 PPIB LOS (Issued) Dec-23 

11 Zorlu Solar 100 100 PPDB Category-Il 
Project Dec-23 

12 Lawi Hydro 69 69 G0KPK PC-i Approved Apr-24 

13 Suki Kinari (U #1) Hydro 221 221 PPIB LOS (Issued) May-24 

14 Safe Solar 10 10 AEDB 

AEDB 

Category-I 
Project Jun-24 

15 Trans_Atlantic Wind 50 50 Category-Il 
Project Jun-24 

16 Western Wind 50 50 AEDB Category-Il 
Project Jun-24 

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-II Hydro 10 10 PEDO Optimized Jul-24 

3 Gorkin Matiltan Hydro 84 84 GoKPK PC-i Approved Jul-24 

4 KE_New_Solar Solar 150 150 
Yet to be 

determined Optimized Jul-24 

5 KE_New_Wind Wind 50 50 
Yet to be 

determined Optimized Jul-24 

6 Mangla (U #1-2) Hydro 70 70 WAPDA Mangla 
Refurbishment Jul-24 

7 New_Solar_Utility Solar 3,818 3,818 Yet to be 
determined  Optimized Jul-24 
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I 

New_Wind Wind 4,244 4,244 
Yet to be 

determined  Optimized Jul-24 

Tarbela Ext5 (U #1) Hydro 510 510 WAPDA PC-i Approved Jul-24 

.0 Suki Kinari (U #2) Hydro 221 221 PPIB LOS (Issued) Jul-24 

1 CASA 
Cross Border 

Interconnection 1,000 1,000 NTDC G2G Aug-24 

2 Tarbela Ext5 (U #2) Hydro 510 510 WAPDA PC-i Approved Aug-24 

3 Shahtaj Bagasse 32 32 AEDB Categoi•y-1 
Project 

Aug-24 

4 Tarbela Ext5 (U #3) Hydro 510 510 WAPDA PC-i Approved Sep-24 

5 Suki Kinan (U #3) Hydro 221 221 PPIB LOS (Issued) Sep-24 

6 Suki Kinari (U #4) Hydro 221 221 PPIB LOS (Issued) Nov-24 

7 Kathai-Il 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 Yet to be 
determined Optimized Jul-25 

5 KE_New_Wind Wind 50 50 
Yet to be 

determined Optimized Jul-25 

6 New_Solar_Utility Solar 885 885 
Yet to be 

determined Optimized Jul-25 

7 Gwadar Local Coal 300 273 PPIB LOS (Issued) Aug-25 

8 Mangla (U #9-10) Hydro 70 70 WAPDA Mangla 
Refurbishment Sep-25 

9 Chapari Charkhel Hydro 10.56 10.56 G0KPK PC-I Approved Sep-25 

10 Dasu (U #1) Hydro 360 360 WAPDA PC-i Approved May-26 

Ii Mohmand Dam (U #1) Hydro 200 200 WAPDA PC-i 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 

229 



Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31 

1 Net Meter Solar 370 370 AEDB Committed Jul-26 

2 Dasu (U #2) Hydra 360 360 WAPDA PC-i Approved Jul-26 

3 KE_New_Local Coal Local Coal 990 912 dieed  Optimized Jul-26 

4 KE_New_Solar Solar 150 150 dermin:d Optimized Jul-26 

5 KE_New_Wind Wind 50 50 deniined Optimized Jul-26 

6 New_Wind Wind 236 236 
determined 

Optimized Jul-26 

7 Mohmand Dam (U #2) Hydro 200 200 WAPDA PC-i Approved Jul-26 

8 Dasu (U #3) Hydra 360 360 WAPDA PC-i Approved Aug-26 

Mohmand Dam (U #3) Hydro 200 200 WAPDA PC-i Approved Sep-26 

'0 Dasu (U #4) Hydro 360 360 WAPDA PC-i Approved Nov-26 

I Mangla (U #7-8) Hydro 30 30 WAPDA 
Mangla 

Refurbishment Nov-26 

12 Mohmand Dam (U #4) Hydra 200 200 WAPDA PC-i Approved Nov-26 

13 Dasu (U #5) Hydra 360 360 WAPDA PC-i Approved Feb-27 

14 Keyal Khwar (U #1) Hydro 64 64 WAPDA PC-i Approved Feb-27 

5 Dasu (U #6) Hydra 360 360 WAPDA PC-i Approved May-27 

'6 Keyal Khwar (U #2) Hydra 64 64 WAPDA PC-i Approved May-27 

Generation Additions in 2026-27 (MW) 4354 4276 

Cumulative Addition up till 2027 (MW) 26,544 26,220 

2027-28 

i Net Meter Solar 370 370 AEDB Committed Jul-27 

2 KE New Solar Solar i50 so Yet tobe 
determined 

Optimized Jul-27 

3 KE New Wind Wind 50 50 Yet tobe 
determined 

Optimized Jul-27 

4 New_Wind Wind 613 613 determined Optimized Jul-27 

5 Gabral Kalam Hydro 88 88 GoKPK PC-i Approved Nov-27 

6 Madyan Hydro 157 157 G0KPK PC-i Approved Nov-27 

7 Balakot Hydro 300 300 GoKPK PC-i Approved Dec-27 

Generation Additions in 2027-28 (MW) 1,728 i,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 detflT1id Optimized Jul-28 

6 KE_New_Wind Wind 50 50 determined Optimized Jul-28 

7 New_Wind Wind 125 125 determined Optimized Jul-28 

8 Nila DaKatha 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) 1,581 1,581 

Cumulative Addition up till 2029 (MW) 29,853 29,529 

2029-30 

1 Net Meter Solar 370 370 AEDB Committed Jul-29 

2 Arkari Gal 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 deffl1id Optimized Jul-29 

9 KE New Wind Wind 50 50 Yet tobe 
determined Optimized Jul-29 
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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 

3 Shounter Hydro 48 48 AJK-HEB Optimized Jul-29 

4 Turtonas Uzghor Hydro 82.25 82.25 KE Optimized Jul-29 

5 Azad Pattan (U #4) Hydro 175 175 PPIB LOS (Issued) Sep-29 

'6 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) 31,948 31,624 

2030-31 

1 Mahl Hydro 640 640 PPlB Optimized Jul-30 

2 Thakot-IlI Hydro 1,490 1,490 WAPDA Optimized Jul-30 

3 KE New Solar 
— 

Solar 150 150 
Yet tobe 

determined 
Optimized Jul-30 

4 KE New Wind — — 
Wind 50 50 

Yet tobe 
determined 

Optimized Jul-30 

5 Net Meter Solar 370 370 AEDB Committed Jul-3D 

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 (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) 

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

0/ 
/0 

1 Almoiz Bagasse 4562 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 1.03 6.23 0.78 6.21 6.23 5.95 5.90 

5 Hamza Bagasse 45.62 45,77 45.62 45.62 45.62 45.77 45.62 45.62 45.62 

6 JDW-lI Bagasse 45.62 45.77 45.62 45.62 45.62 45.77 45.62 45.62 45.62 

7 JDW-lII Bagasse 45.62 45.77 45.62 45.62 45.62 45.77 45.62 45.62 45.62 

8 Ryk_MilIs 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 2017 

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 23.33 23.27 23.33 23.33 23.33 23.27 23.33 23.33 23.33 

17 FINDS 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 23.27 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 20.17 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 20.11 20.17 20.17 20.17 20.11 20.17 20.17 20.17 

28 Gharo KEPV 25.25 25.18 25.25 25.25 25.25 25.18 25.25 25.25 25.25 

29 KE New Solar KEPV 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-1 Wind 34.86 34.82 34.86 34.86 34.86 34.82 34.86 34.86 34.86 

39 FWEL-ll Wind 34.86 34.82 34.86 34.86 34.86 34.82 34.86 34.86 34.86 

40 GuI Ahmed Wind 30.99 30.91 30.99 30.99 30.99 30.91 30.99 30.99 30.99 

41 GuI Electric Wind 37.94 37.09 37.19 37.19 37.19 37.09 37.19 37.19 37.19 
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# Plant Name Fuel 
23 24 25 27 

0f 

20 20 30 31 

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 

44 Jhimpir Wind 34.86 34.82 34.66 34.86 34.68 31.82 34.86 34.86 34.86 

45 Lakeside Wind 38.93 38.07 38.17 36.17 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 37.03 37.19 37.19 37.19 

48 Master Wind 30.99 30.91 30.99 30.99 30.0930.01 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 31.90 31.99 31.91 31.09 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 38.0738:1733.17 30.17 33.07 38.17 38.17 38.17 

53 New_Wird Wind 0.00 0.00 41.28 4128 41.28 41.17 41.28 41.28 41.28 

54 Sachal Wind 30.99 30.91 30.99 31199 30.99 30.91 30.90 30.99 30.99 

55 Sapphire Wind Wind 30.99 30.91 30.99 30.99 30.39 339'l 30.99 30.99 30.99 

56 Tenaqa Wind 30.99 30.91 30.09 :30.90 30.99 30.91 30.39 30.99 30.99 

57 Three_Gorges_I Wind 31.99 31.91 31.99 31.99 31.99 31.91 31.9931.99 31.99 

58 Three_Gorges_Il Wind 34.86 34.82 31.3634.66 3-4.86 34.32 31.86 34.86 34.86 

59 Three_Gorges III Wind 34.86 34.82 34.35 34.86 34.86 34.82 3L86 34.86 34.86 

60 Trans_Atlantic Wind 0.00 41.17 41.26 41.28 41.28 41.17 41.20 41.28 41.28 

61 Tricom Wind 37.94 37.09 37.19 37.19 37.19 37.89 37.19 37.19 37.19 

62 TriconA Wind 34.86 34.82 31.86 31.86 34.86 34.82 34.86 34.86 34.86 

63 TriconB 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 34.83 34.86 33.86 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 30.9I 30.99 30.99130.99  30.91 30.99 30.99 30.99 

68 Zephyr Wind 34.86 34.82 34.86 34.8634.86 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 55.72 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 GoI 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 54.79 54.79 

80 Chowkel Khwar HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 44.57 44.57 44.57 

81 CJ HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 50.50 50.50 50.50 

82 Dowarian HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 48.85 48.85 

83 Jagran-IV HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 49.09 49.09 
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# Plant Name Fuel 
23 24 25 26 27 28 29 30 31 

84 Kalam Asrit HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 44.41 44.41 

85 Mahl PP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 46.53 

86 Nagdar HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 48.87 48.87 

87 Nila Da Katha HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 51.31 51.31 51.31 

88 Rajd hani HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 58.46 58.46 

89 Sharmai HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 50.94 50.94 

90 Shounter HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 48.86 48.86 

91 Tau nsa HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 55.02 55.02 55.02 

92 Thakot-Ill HPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 56.31 

93 Turtonas Uzghor KEHPP Candidate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 51.89 51.90 

94 Azad Pattan HPP Committed 0.00 0.00 0.00 0.00 0.00 0.00 52.77 52.77 52.77 

95 Balakot HPP Committed 0.00 0.00 0.00 0.00 0.00 41.21 41.21 41.21 41.21 

96 Dasu HPP Committed 0.00 0.00 0.00 64.47 64.47 64.29 64.47 64.47 64.47 

97 Gab rat Kalam HPP Committed 0.00 0.00 0.00 0.00 0.00 33.77 33.77 33.77 33.77 

98 Gorkin Matiltan HPP Committed 0.00 0.00 42.71 42.80 42.83 42.71 42.83 42.83 42.83 

99 Jag ran-Il HPP Committed 50.39 50.39 50.53 50.53 50.53 50.39 50.53 50.53 50.53 

100 Karot HPP Committed 44.38 44.29 44.38 44.37 44.38 44.29 44.38 44.39 44.39 

101 Keyal Khwar HPP Committed 0.00 0.00 0.00 0.00 52.07 51.92 52.07 52.07 52.07 

102 Kohala HPP Committed 0.00 0.00 0.00 0.00 0.00 0.00 0.00 56.14 56.14 

103 Koto HPP Committed 57.12 57.08 56.98 56.98 57.12 56.96 57.12 57.15 57.23 

104 Lawi HPP Committed 0.00 47.99 47.88 47.84 47.99 47.90 47.99 48.02 48.10 

105 Madyan HPP Committed 0.00 0.00 0.00 0.00 0.00 47.43 47.43 47.43 47.43 

106 Mohmand Dam HPP Committed 0.00 0.00 0.00 42.71 42.71 42.60 42.71 42.71 42.71 

107 Suki Kinari HPP Committed 0.00 49.07 49.07 49.07 49.07 48.93 49.07 49.07 49.07 

108 TarbeIaExt5 HPP Committed 0.00 0.00 10.05 10.05 10.05 10.02 10.05 10.05 10.05 

109 Chamfall HPP Committed 0.00 48.99 49.12 49.12 49.12 48.99 49.12 49.12 49.12 

110 Chapari Charkhel HPP Committed 0.00 0.00 0.00 73.57 73.62 73.57 73.62 73.66 73.66 

111 Chianwali HPP Committed 61.15 60.98 61.15 61.15 61.15 60.98 61.15 61.15 61.15 

112 Deg Outfall HPP Committed 76.29 76.09 76.29 76.26 76.29 76.09 76.29 76.29 76.29 

113 Jabori HPP Committed 77.21 77.23 77.21 77.21 77.21 77.23 77.21 77.21 77.21 

114 Karora HPP Committed 67.42 67.57 67.33 67.30 67.48 67.42 67.48 67.51 67.62 

115 Kathai-II HPP Committed 0.00 0.00 60.37 60.37 60.37 60.21 60.37 60.37 60.37 

116 Kurram Tangi PP Committed 0.00 17.01 17.05 17.05 17.05 17.01 17.05 17.05 17.05 

117 Riali-Il HPP Committed 0.00 53.01 53.14 53.14 53.15 53.01 53.15 53.15 53.17 

118 Allai Khwar HPP Existing 44.32 44.20 44.32 44.28 44.32 44.20 44.32 44.32 44.32 

119 Chashma HPP Existing 48.58 48.45 48.58 48.58 48.58 48.45 48.58 48.58 48.58 

120 Daral Khwar HPP Existing 38.58 38.48 38.58 38.58 38.58 38.48 38.58 38.58 38.58 

121 Dubair Khwar HPP Existing 53.09 52.95 53.09 53.09 53.09 52.95 53.09 53.09 53.09 

122 Ghazi Brotha HPP Existing 52.78 52.63 52.78 52.78 52.78 52.63 52.78 52.78 52.78 

123 Golen Gol HPP Existing 9.15 9.12 9.15 9.15 9.15 9.12 9.15 9.15 9.15 

124 Gulpur HPP Existing 28.92 28.84 28.92 28.92 28.92 28.84 28.92 28.92 28.92 

125 Jagran-I HPP Existing 48.95 48.82 48.95 48.95 48.95 48.82 48.95 48.95 48.95 
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# Plant Name Fuel 
23 24 25 26 27 28 29 30 31 

126 Jinnah I-IPP Existing 25.74 25.67 25.74 25.74 25.74 25.67 25.74 25.74 25.74 

127 Khan Khwar HPP Existing 40.22 40.11 40.22 40.22 40.22 40.11 40.22 40.22 40.22 

128 Malakand-Ill HPP Existing 53.86 53.71 53.86 53.86 53.86 53.71 53.86 53.86 53.86 

129 Mangla HPP Existing 64.94 60.97 58.32 56.00 54.77 54.20 54.35 54.35 54.35 

130 Neelum Jehlum HPP Existing 51.69 51.54 51.69 51.65 51.69 51.54 51.69 51.69 51.69 

131 New Bong HPP Existing 55.49 55.34 55.49 55.49 55.49 55.34 55.49 55.49 55.49 

132 Patrind HPP Existing 43.76 43.64 43.76 43.76 43.76 43.64 43.76 43.76 43.76 

133 Small Hydel HPP Existing 45.20 45.08 45.20 45.20 45.20 45.08 45.20 45.20 45.20 

134 Tarbela 1-14 HPP Existing 37.99 37.89 37.99 37.99 37.99 37.89 37.99 37.99 37.99 

135 TarbeIaExt4 HPP Existing 30.12 30.04 30.12 30.12 30.12 30.04 30.12 30.12 30.12 

136 Warsak HPP Existing 50.64 50.50 50.64 50.64 50.64 50.50 50.64 50.64 50.64 

137 Engro 90MW CCGT Gas 90.23 74.96 33.64 29.75 40.56 35.75 32.09 30.75 26.31 

138 Foundation CCGT_Gas 89.97 90.25 57.94 87.16 57.94 57.94 58.46 81.13 57.94 

139 Guddu-1 CCGT Gas 36.90 74.63 13.54 72.91 17.26 16.61 67.52 68.54 65.13 

140 Gudd u-Il CCGT Gas 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

141 Guddu-V (747) CCGT Gas 75.56 75.77 61.26 73.99 43.78 63.52 72.81 70.44 69.78 

142 Liberty CCGT Gas 74.86 75.02 40.17 40.17 0.00 0.00 0.00 0.00 0.00 

143 Uch CCGT Gas 86.08 86.32 39.97 42.89 43.07 43.50 45.30 48.14 0.00 

144 Uch-Il CCGT_Gas 87.77 88.05 51.29 52.87 51.32 51.33 51.33 63.39 51.32 

145 S NP C-I KECCGTGas 91.98 92.25 66.45 88.52 35.30 34.13 40.31 83.97 39.99 

146 S NP C-Il KECCGTGas 91.98 92.25 68.62 89.43 36.73 35.61 41.18 83.97 41.39 

147 AES Lalpir ST_RFO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
148 AES Pakgen ST_RFO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

149 HUBCO ST_RFO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

150 Jamshoro-1 Ui ST_REQ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

151 Jamshoro-ll U4 ST_REQ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

152 Muzaffargarh-1 Ui ST REQ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

153 Muzaffargarh-1 U2 ST_RFO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

154 Muzaffargarh-1 U3 ST_RFO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

155 Muzaffargarh-lI U4 ST_REQ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

156 Saba ST_RFO 14.38 21.69 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

157 AGL DGREO 36.12 36.12 21.72 0.00 0.00 0.00 0.00 0.00 0.00 

158 Atlas DG_RFO 14.40 21.72 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

159 Engro 127MW DC_REQ 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 

160 HuB N DC REQ 36.12 36.12 21.72 0.00 0.00 0.00 0.00 0.00 0.00 

161 Kohinoor DGRFO 14.39 21.70 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

162 Liberty Tech DGRFO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

163 Nishat C DG_RFO 36.12 21.72 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

164 Nishat P DGRFO 36.81 22.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

165 C-i Nuclear 80.43 80.65 80.43 80.43 80.43 80.65 80.43 80.43 80.43 

166 C-2 Nuclear 79.61 79.83 79.61 79.61 79.61 79.83 79.61 79.61 79.61 

167 C-3 Nuclear 81.01 81.23 81.01 81.01 81.01 81.23 81.01 81.01 81.01 
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189 

190 

191 

192 

193 

194 

195 

196 

197 

198 

199 

200 

201 

202 

203 

204 

205 

206 

Plant Name Fuel 
23 

81.01 

85.06 

85.66 

82.51 

0.00 

85.08 

49.35 

84.98 

42.14 

0.00 

50.10 

49.36 

50.01 

50.00 

82.15 

0.00 

4.19 

1.20 

0.00 

37.73 

10.92 

35.31 

11.86 

0.00 

36.38 

37.73 

0.24 

37.73 

37.73 

26.05 

85.21 

89.81 

85.10 

45.16 

48.00 

10.16 

29.34 

16.15 

22.74 

24 

81.23 

85.30 

85.90 

82.74 

0.00 

85.31 

85.21 

85.21 

85.21 

0.00 

50.10 

80.73 

50.01 

50.00 

52.10 

0.00 

1.02 

0.47 

0.00 

37.73 

4.34 

35.28 

11.87 

0.00 

36.38 

22.68 

0.00 

37.73 

37.73 

11.42 

73.16 

89.80 

51.94 

40.02 

43.72 

0.00 

29.97 

15.55 

0.00 

25 

81.01 

85.03 

85.64 

81.47 

0.00 

85.06 

84.06 

84.06 

84.49 

0.00 

50.10 

10.01 

50.01 

50.00 

7.04 

0.00 

0.05 

0.00 

0.00 

37.73 

0.43 

35.31 

11.86 

0.00 

36.38 

0.00 

0.00 

37.73 

37.73 

3.00 

18.61 

49.57 

8.98 

3.24 

3.78 

0.00 

1.68 

1.41 

0.00 

26 

81.01 

85.02 

85.62 

81.53 

67.98 

85.06 

84.07 

84.07 

84.55 

0.00 

50.10 

11.74 

50.01 

50.00 

10.30 

0.00 

0.74 

0.20 

0.00 

22.68 

1.48 

0.00 

0.00 

0.00 

21.87 

0.00 

0.00 

22.68 

22.68 

4.25 

19.00 

47.98 

8.81 

5.37 

5.89 

0.00 

1.71 

1.54 

0.00 

27 

81.01 

85.05 

85.65 

80.12 

76.50 

84.89 

83.31 

83.50 

84.02 

82.83 

50.10 

15.33 

50.01 

50.00 

5.95 

0.00 

0.50 

0.29 

0.00 

0.00 

1.25 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

2.83 

7.92 

16.74 

6.19 

2.11 

2.33 

0.00 

0.28 

0.00 

0.00 

28 

81.23 

85.29 

85.89 

80.83 

80.97 

84.98 

83.73 

83.69 

84.21 

82.90 

50.10 

14.01 

50.01 

50.00 

9.04 

0.00 

0.51 

0.26 

0.00 

0.00 

1.50 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

2.47 

7.30 

17.70 

5.75 

2.59 

2.85 

0.00 

0.45 

0.01 

0.00 

29 

81.01 

85.05 

85.65 

80.96 

81.38 

84.96 

83.51 

83.77 

84.08 

82.76 

50.10 

18.34 

50.01 

50.00 

13.39 

0.00 

1.26 

0.38 

0.00 

0.30 

1.81 

0.00 

0.00 

0.00 

0.00 

0.30 

0.00 

0.00 

0.04 

4.56 

12.65 

20.92 

8.67 

3.23 

3.81 

0.00 

1.00 

0.63 

0.00 

30 

81.01 

85.05 

85.65 

81.04 

79.92 

85.07 

84.08 

83.90 

84.17 

83.16 

50.10 

22.03 

50.01 

50.00 

13.57 

0.00 

1.27 

0.46 

0.00 

0.30 

1.65 

0.00 

0.00 

0.00 

0.14 

0.30 

0.00 

0.30 

0.30 

5.79 

13.52 

23.64 

11.64 

4.27 

5.11 

0.00 

1.05 

0.75 

0.00 

31 

81.01 

85.05 

85.65 

77.77 

78.10 

85.07 

83.17 

81.23 

84.23 

83.15 

50.10 

20,30 

50.01 

50.00 

14.16 

0.00 

1.06 

0.45 

0.00 

0.30 

2.07 

0.00 

0.00 

0.00 

0.17 

0.30 

0.00 

0.30 

0.30 

6.36 

13.04 

23.18 

9.77 

5.98 

7.31 

0.00 

1.39 

0.96 

0.00 

C-4 Nuclear 

K-2 Nuclear 

K-3 Nuclear 

Engro Thai Local Coal 

Gwadar Local Coal 

Lucky Local Coal 

ThaI Nova Local Coal 

Thai TEL Local Coal 

Thai-I (SSRL) Local Coal 

K.E_NEW_L.Coal KELocal Coal 

China HUBCO Imported Coal 

Jamshoro Coal Imported Coal 

Port Qasim Imported Coal 

Sahiwal Coal Imported Coal 

FPCL KElmported Coal 

Davis DG_RLNG 

Balloki CCGT_RLNG 

Bhikki CCGT_RLNG 

FKPCL CCGT_RLNG 

Hal more CCGT_RLNG 

Haveli CCGT_RLNG 

KAPCO 1 CCGT_RLNG 

KAPCO 2 CCGT_RLNG 

CCGT_RLNG KAPCO 3 

Nandipur CCGT_RLNG 

Onent CCGT_RLNG 

Rousch CCGT_RLNG 

Saif CCGT_RLNG 

Sap hire CCGT_RLNG 

Tn mm u CCGT_RLNG 

BQPS2 KE_CCGT_RLNG 

BQPS3 KECCGTRLNG 

KCCPP KE_CCGT_RLNG 

KTGTPS KE_CCGT_RLNG 

SGTPS KE_CCGT_RLNG 

BQPS1-U1 KE_ST_RLNG 

BQPS1-U5 KE_ST_RLNG 

BQPS1-U6 KE_ST_RLNG 

BQPS1-U2 KE_GT_RLNG 

(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) 

FY 
Local 
Coal 

Hydro RLNG Nuclear 
Imported 

Coal 
RE 

Local 
Gas 

Furnace 
Oil 

Cross 
Border 

Net Yearly 
Addition 

C
u

m
  u

la
ti

v
e
  

T
o

ta
l 

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 - - 1,455 - - - 1,108 59,009 

2027 990 2,558 - - - 806 -225 -1,292 - 2837 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 - 2,979 -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) 

Chart H-i: IGCEP Generation Mix 2023 (GWh) 

Chart H-2: IGCEP Generation Mix 2027 (GWh) 
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Wind, 26,027 
11% 

Cross Border, 
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26% 

Indicative Generation Capacity Expansion Plan (IGCEP) 2022-31 

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

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

Chart H-4: IGCEP Generation Mix 2023 (MW) 
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Annexure-H. Unconstrained VRE Scenario 

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

Chart H-6: IGCEP Generation Mix 2031 (MW) 
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ACCESSOLAR 

September 28, 2022 

Our Ref: AEPL-Q1/09/22 

The Registrar 
National Electric Power Authority (NEPRA) 

NEPRA Tower 

Ataturk Avenue (East) 

Sector 6-5/1 

ISLAM ABA D. 

Subject: Access Solar's 11.52 MW Solar PV IPP's Inclusion in Ust of Committed Projects in IGCEP. 

Dear Sir, 

The subject Project was approved by the Cabinet Committee of Energy (CCoE) and was placed on serial number 02 

in Category I. (Reference Ministry of Energy — Power Division's letter F-No. Tariff/RE POLICY-2019 dated April 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 (IGCEP) 2021-30, approved by the Authority 

vide its letter reference NEPRA/DG (UCO/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 for the Public Rearing of the same. 

We note that from NTDC's submissions that Category 1 & II 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. 01 in Category I is not included 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 a hindrance to the completion of 

development milestones. The Authority has recently determined the Tariff for the Project (Reference 

NEPRA/R/ADG(Trf)/TRF-518/ASPI.12019/17013 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 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 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 

Fur / ". 
Muhammad Shomail Ghalib CC: 1. Alternate Energy Development Board {AEDB) 
(Chief Executive Officer) 2. Central Power Purchasing Agency 

Guarantee Limited (CPPAGL) 

REGISTER OFFICE C/ Horwath Hussain Chaudhry & Co. 25 E. Main Market Gulberg Lahore 54660 +9242 111111 NIIC I +9242 357 59226 
PROJECT OFFICE: 39-C, Ahmed Block, New Garden Town, Lahoro +92 042 35949430 
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ACCESSELECTRIC 
September 28, 2022 
Our Ref: AEPL-01/09/22 

The Registrar 

National Electric Power Authority {NEPRA) 

NEPRA Tower 

Ataturk Avenue (East) 

Sector G-5/1 

ISLAMABAD. 

Subject: Access Electric's 10 MW Solar PV IPP's Inclusion in List of Committed Projects in IGCEP.  

Dear Sir, 

The subject Project was approved by the Cabinet Committee of Energy (CCoE) and was placed on serial number 02 

in Category I. (Reference Ministry of Energy — Power Division's letter F-No. Tariff/RE POLICY-2019 dated April 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 (lGCEP) 2021-30, approved by the Authority 

vide its letter reference NEPRA/DG (LlC0/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 for the Public Hearing of the same. 

We note that from NTDC's submissions that Category I & II 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 Electric's Project in spite of being 

listed on serial no. 02 in Category I is not included 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 a hindrance to the completion of 
development milestones. The Authority has recently determined the Tariff for the Project (Reference 

NEPRA/R/ADG(Trf)/TRF-517/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 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 Electric (Private) Limited 

Muhammad Shomail Ghalib 

(Chief Executive Officer) 

CC: 1. Alternate Energy eveIcpment Board (AEDS) 

2. Central Power Purchasing Agency 
Guarantee limited (CPPAGL) 

REGISTER OFFICE Clo Horwath Hussain Chaudhry & Co. 25 E, Main Market Gulberg Lahore 54660 +9242 111 111 HHC I +9242 357 59226 
PROJECT OFFICE: 39-C, Ahmed Block, New Garden Town, Lahore I +9242 359 40430 



Riali Hydro Power Company (Pvt;) Ltd 

Dated: October 3, 2022 

The Registrar 
National Electric Power Regulatory Authority NEPRA) 
NEPRA Tower Attaturk Avenue (East) 
Sector G-5/1, e/_~ ,A 
Islamabad. ~.-c2-') 

F 
SUBJECT: COMMENTS ON INDICATIVE GENERATION CAPACITY 

EXPANSION PLAN "IGCEP 2022-2031"  

Dear Sir, 

NT.DC in compliance to NERPA's approved Grid Code clause PC-4 (Forecasts and 
Generation Expansion Plan.) and PC-4.l (Generation Capacity Additions) has prepaid 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 23l meeting held on 
13.09.2022 approved the second edition of IGCEP for onward submission to NEPRA. The 

IGCEP was inter a/ia 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 subnit our comments for 

Authority's kind consideration: 

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 attention of the Learned Authority to drive the planning process in the right direction: 

Issue t 1 IGCEP has Diverted from the CCI Approved Criteria for Committed Projects 

RHPCO 
Ref No: RHPCO/NEPRA/Riali-ll HPP/2022/061 

Power projects considered as committed projects based on the criteria stipulated in 

Assumption Set approved by CCI 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 obtained 
LOS as of December 2020 for private sector projects. However, certain hydro power 

projects such as 7.08 MW Riali-li (the 'Project") which was inter a/ia part of NEPRA 

approved [GCEP 202 1-30 as a committed project has now been excluded from the IGCEP. 

The Project was issued LOS by PPIB on 16th  October, 2019 and Energy Purchase Agreement 

was signed with CPPA-G on i&' April, 2020. However, the Project is nowhere to be found in 

the list of IGCEP Committed Projects (table 5-4). 

The section 5.2 of IGCEP provides the assumptions upon which the Plan is created. In the 

point 20 of this section it is stated that candidate as well as committed power projects under 
20 MW and connected below 132 kV (and hence, not in central dispatch) have not been 

considered. Such assumption was never been part of CCI approved cfiteria for Committed 

Projects or ofNEPRA approved IGCEP 2021-30. 

"Rrt Small Hydro Power Project in Private Sector"
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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 DlSCOs 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 below 132kV level. 

We request NTDC to reconsider their aforesaid assumption regarding power projects 

below 20 MW, which is divergent to CCI approved criteria for committed projects, and 

reinstate projects like 7.08 MW Riali-Il Hydro Power as Committed Project in a similar 

way as of IGCEP 2021 -30. 

Issue #2 LGCEP 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 [GCEP 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 poliies, 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 executioni'implernentation? 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 IGCEP before they initiate process of 

issuing tariff. 

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 & egg 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 Transmission System Expansion Plan ("TSEP") 

It is mentioned in the Plan that it is 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 aproval 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. 

Page 2 of 4 



RHPCO 

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 years 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, TSEF 
is an equally critical for planning as of IGCEP, and delaying the finalization of TSEP will 
dampen the importance of IGCEP. 

Issue #4 Aggressive Induction of Solai- 

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 to provide a cost-
effective pathway for adoption. 

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 photovoltaic (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 connecting 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 5 percent 

load of solar. Therefore, there is need is to study the grid and make decisions accordingly. 

Rushing into such projects can have unintended consequences. 

Moreover, Solar cannot cater to the summer peak load which is usually from 7PM to I 1PM'; 
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 should 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; 

ii. That the NEPRA Authority may direct NTDC to fully follow the CCI approved 
criteria for Committed Projects in letter & spirit without creating any prejudice 

against projects under 20 MW; 

— iii. That the Project Sponsors of Riali-Il 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 ac site. Therefore, any changes in the Project 

commissioning / timelines mentidn;d in iGCEP 2021-30 or deviation from CCI 
Projetvill cause an irreparable loss and damage to 

the Sponsors. 

s Sincerely, 

4 
C 

(Syed M. ussain Gardezi) 
Director Development) 

Cc: 

- Managing Director (PPIB) 

Managing Director (NTDCL) 

Office Copy. 
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Ref No: RHPCO/NEPRA/RIALi/2022/063 Dated: 9C!ö6r 20, 2022 

r eL' k The Registrar A,! 
National Electric Power Regulatory Authority (NEPRA)

, , 1 / NEPRA Tower Attaturk Avenue (East) / m éJ.A2 b Sector G-5Jl. . 
Islamabad.  

SUBJECT: ADDITIONAL COMMENTS ON INDICATIVE GENERATION  'O I 
CAPACITY EXPANSION PLAN 'IGCEP 2022-2031"  

Ria!i Hydro Power Company (PvL) Ltd 

Honorable Chairman Sahib, 

At the onset, I would like to congratulate you and your team for successfully organizing the 

ICCEP public hearing in aver cordial & efficicnt manni. 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 l-ldro 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 Chashrna-V project; NTDC rightly 
argued that enlisting the project as Candidate in IGCEP 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 LGCEP are binding and NTDC cannot 
willfully deviates from that criteria. 

—3 Hovever, in contrary to NTDCs above claim that the deviation from CCI's approved criteria 

is not possible for them, NTDC has not included two hydro power projects (i.e. Riali-Il & 

Kathai-I1) in the current iteration of [GCEP which were issued LOS as of Dec&rnber 2020, 

and were part of NEPRA approved previous iteration of IGCEP as Committed Projects. 

— We believe that exclusion of these two hydro power projects fr'cm the IGCEP 
committed list is a clear violation of CCI approved criteria and we request Authority as 
well as NTDC to enlist both projects as Committed in the current iteration of IGCEP. 

2- PUBLIC SECTOR FUNDED PROJECTS 

During the proceedings you have stated that the list of committed projects in IGCEP 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 to initiating works on the project sites 

The country has suffered a lot from these public Ilinded (so called National interest) projects 
where NEPRA's three stage tariff mechanism. IGCEP optimization. lump sum turnkey EPC 

"First Small Hydra Power Project in Private Sector"
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based contracts are not enforced. The imptementing agencies of these public sector projects 
often approach NEPRA for tariftat commercial operations date (COD) stage and at that stage 
N,EPRA has no choice but to issue generation license/tariff to these projects. 

Therefore, Government of Pakistan must make it mandatory to implement 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. 

- EGCEP WITHOUT TSEP IS INCONCLUSIVE  

The undersigned wants to reiterate that the importance of Transmission System Expansion 
Plan (TSEP"); as without TSEP the importance of IGCEP is limited. The NEPPA Authority 
has stated that only those prjects those are optimized in IGCEP will he issued generation 
licerse and tariff by them: Once the project is optimized in IGCEP and tariff issued, the 

project sp3hsors can proceed to implement the project and carryout substantial investment in 
purchasing land for their projects. However, we would like to highlight a scenario where the 

project is optimized in IGCEP and after receiving the tariff, the sponsors purchase land and 

later the project is removed from IGCEP due to non-optimization of the same project after the 
issuance ofTSEP. 

NTDC has pointed Out inIGCEP that the transmission system expansion and related Costs 
sha11 be allocated to the optimized generation project following the approval of the 
transmission system expansion cost allocation criteria by CCL 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 TSF.P at the earliest please. 

4- IGCEP AND POWER OFFTAKE MECHANISM 

During the hearing OL1 have inquired NTDC to confirm the project offlake mechanism used 
for IGCEP (either it is Take or Pay OR Take & Pay). The NTDC during the proceedings 

-dmitted that the project offtake in [GCEP is based on Take & Pay basis. However, in section 
5.4 of IGCEP it is stated that 'ln 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 minirñum 

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)". Therefore all the thermal based power projects in IGCEP are based on Take or 

Pay offiake. We would like to know what ofitake criteria is used by NTDC for IGCEP 
proposed upcoming thermal based projects? 

We are of view that the selection ofofftake mechanism (Take or Pay OR Take & Pay) do not 
fall tinder the purview of IGCEP o NTDC. The power offiake mechanism is a policy matter 

that fall under the purview of CCI. The applicable/CCi approved power policies such as GOP 
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Power Generation Policy 20 15 provides clarity of power offtake mechanism and its 
applicability. It was declared and represented in the CCI 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 Islamic Republic of Pakistan (Constitution) the policy formulation is 
the exclusive domain of the Council of Common Interests (CCL) which states as under: 

"The Council shall formulate and regulate polices in relation to matters in Part II of 

the Federal Legislative List and shall exercise supei-vision and control over related 
institutions." 

The subject of 'Electricity' is included at Entry No. 4 in Part II of the Federal Legislative List 

of the Constitution and hence the CCI is the sole constitutional body to formulate polices 

with regards to subject of Electricity. 

We believe that usurping the mandate solely vested in the CCI 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 inputat the constitutional 

forum of the CCI is tantamount to the subversion and expropriation of their rights. 

Moreover the right of the investors who have been issued LOls 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 CCI 

in a duly convened constitutional forum meeting and not otherwise 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: 

ii. That the NEPRA Authority may direct NTDC to fully follow the CCI approved 

criteria for Committed Projects in letter & spirit without creating any prejudice 

against projects under 20 M\V: 

iii. That the NEPRA Authority may kindly advice the relevant quarters of the 

Government to streamline power project development process in accordance to the 

process followed by the private sector: 

iv. That the NEPRA Authority may consider issuing timeline 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 

relied upon the terms and conditions, incentives & concessions provided in the 2015 

Power Policy, commitments made in the Letter of Intent issued'byPPIB; and based 

on these commitments have invested millions on project development. Therefore, 
any changes in the Project offtake which is inter a/ia in contradiction to the 
power offtake mechanism mentioned in the Policy will cause an irreparable loss 
and damage to the Sponsors. Moreover, any change 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 consumers. Any imbalance would jeopardize the continuity of 

investment in power generation sector. 

vi. 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 pover 

projects during the debt servicing period; therefore we believe that their inputs are 

essentially required for the bankability of the projects. 

sSincerely, 

(Syed M. Hussain Gardezi) 
Directo (Development) 

Cc- 

- Mr. Au Zairi Banatwala. Deputy Managing Director (SO), NTDC. 

2- Mr. Shah Jahan Mirza. Managing Director PPIB. 

3- Mr. Waqas Bin Najib. Member (Energy); Ministry of Planning 
Development & Special Initiatives 

Page 4 of 4 



C, 
a 
0 

Looking forward, 

f) 

p ? 

rft 
CC: Managing Director, PPIB, 2nd Floor, Emigration Tower, Sector G-811, Islamabad. 

The Registrar, NEPRA, NEI'RA Tower Attaturk Avenue ,Sector G-5/1, Islamabad. 

For and On behalf of 

ALTERN ENERGY LIMITED 

Umer Shehzad Shcikh 

Chief Executive Officer 

 

T'r)1T 1ir)r'T1 T1\TT'Tl?fl ALTri'sii LI1 LIX3 I Li11 III 
Descou Headquarters: 
1 8-km, Ferozepur Road, Lahore. 
Tel: +92-42-3599 0034, Fax: +92-42-3540 1938-39 

AEL 

 

Chairman 

/ National Electric and Power Regulatory Authority ("NEPRA") 
Attaturk Avenue (East) 

Sector G-5/1 

islamabad 

General Manager (Technical) 

National Transmission and Despatch Company Limited ("NTDC") 

611—WAPDA House 

Lah ore 

Ref: AEL/CORP/ 1215 

Date: October 04, 2022 

Subject: Correction regarding the status of Altern Energy Limited C'AELJthe Company") in the Indicative 

Generation Capacity Expansion Plan (IGCEP) 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 to ensure the integrity of the data as contained in !GCEP 2022-3 1, AEL hereby submits the 

following clarification(s) regarding the status of the Company: 

(a) Per Chapter 5 (AssumpUons), section 5.2, assumption number 31 of IGCEP 2022-31, it has been 

provided that "140 MW Habibuflali Coastal (HCPC) and 31 MW A/tern Enerqy Limited (AEL) have 
not been considered in the existinq installed capacity owinq to  termination of Gas Supply 
Agreement (GSA) and de-Iicensinq by NEPRA, respectively". 

(Emphasis added). 

(b) Assumption number31, as cited above, 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 delicensing of 

AEL has been issued by NEPRA. 

(c) In addition to the foregoing, the Company would also like to draw the attention of your offices to 

the ongoing 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 also valid till 2031. Since neither of these agreements have beenterminated and are in full force 

and effect, AEL cannot be excluded from the list of existing installed capacity. 

In view of the above submissions, we request NTDC to kindly re-visit the AE.Ltr IGCEP 2022-31 and 
ensure that its status is accurately reflected therein. Y Q 

a 

Plant: 5km Kohat Road, Fateh Jang, District Attock, Tel: ±92-57-2210700-2 Fax: +92-57-221070 1 
Webs i te: www. altemenergypk. corn E-mail: infoalternenergypk.com  
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COMMENTS OF ATLAS POWER ON IGCEP 

1. 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 2030-3 1. This 
portfolio has also been given the status of committed,' vhich. in our opinion, is hot a 
pragmatic approach; therefore, we suggest reducing this figure to 250MW, 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. 

2 We suggest that the projects falling under Category Ill be part of [GCEP 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. 

3. PPDB has showcased WtE 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 IGCEP as for next ten years such projects will be in line 
due to their importance and strategic nature. 

4. In the section C-4. List of Projects up till 2031 (Committed + Optimized), Taunsa 
Project, must be marked as a 'committed' project as ifthe 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. 
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From: ARF ARF rnrifhs1os1@grnail.com > 
Sent: Saturday, 8 October, 2022 11:57 PM 
To: Registur 

Cc: NEP TAUSEEF HANIF FA800Ql. Chairirian, lmrr Bukhari. PA;Sana.; NEP RAFIQUE 
ARMED SHAIKH PA NLrzjr Ahmed; NEP ENG. MAQSOOD ANWAR KHAN Member 
KPK. 

Subject: Notice for seeking comments L 'he matter of GCEP 2022-31. 

i 10.2022 

Registrar, 

N.E. P. ft A. 

Nepra Tover, 

Ataturk Avenue East, 

Sector G-S/1, 

Isla ma bad. 

 

This is with reference to the above cited subject on which the Authority has invited cOmments. 

On going through the report submitted by NTDC the undersign noticed that in the solar renewable energy section 

nothing has been mentioned about addition that will take place by installation of solar energy panels by DGs in the 

next about 5 years as has already been publicly stated by the honourable Secretary Power Division-which 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 Power Division 3600 MW of additional power will come from DGs which is 

qurre substantial and must be taken care of and NTDC may be asked to reduce that much addition from other 

sources which will be burden on the exchequer (GOP). 

Further comments will be offered at the hearing. c) 



October 6, 2022 

The Registrar 

National Electric Power Regulatory Authority 

P482+HFF, NEPRA Tower 

Opposite to Federal Flood Commission (East Ataturk Aye, G-5/1, G-5) 

Islamabad  

TUE IGCEP: NEPRA NEEDS TO CONSULT ALL STAKEHOLDERS IN ORDER TO AVOID SERIOUS ENERGY 

SUPPLY DISRUPTiON ISSUES 

Background 

The Indicative Generation Capacity Expansion Plan (IGCEP) 2021-30 is a tong-term outlook related to 

the Power Sector, with its main focus being to shut down inefficient electricity 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 Plan, could be very 

counter-productive and seIf-harming 

The stakeholders involved in ensuring Pakistan's Energy Security are 

F 

The Upstream Oil Sector 

The Downstream Oil Sector 

The Oil Transportation Sector 

The Ports & Shipping Sector 

The LNG Sector 

The Natural Gas Sector 

The Power Sector 

The Hydropower Sector 

11 Page 

Exploration and Production 

Refining, Oil Marketing 

Pipelines, Road, Railways 

Port Qasim Authority (PQA), Karachi Port Trust (KPT) 

Regasified Liquefied Natural Gas, Engro Vopak 

Primarily locally available Natural Gas and Associated 

Gas, SNGPL, SSGC 

WAP DA, K-Electric, Power Distribution Companies 

(DISCOS), Independent Power Producers (IPPs) 
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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 play 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 local crude and 85 percent is imported to 

keep them operational. 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 local 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 ignore them completely. 

How else would one explain the proposal to totally phase out Residual Fuel Oil (RFO) 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 retired in-

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 Oil, 

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 (M0EPD). 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. 
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We do not have enough fiscal resources to meet our ever-growing needs of the basic essential 

commodities to keep our populace supplied. The poor segment of our population is growing and 

facing survival challenges 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 upheavals and pandemics, are adding to Pakistan's woes due to the continuous increase in 

the price of Petroleum Oil Liquids (P01) as well as of RLNG. 

The situation at the country's borders and the fight against terrorism being addressed by our valiant 

Armed Forces, furthermore, requires a National strategy that ensures timelyand without-disruption 

P01 supplies especially for the Armed Forces. - 

It is proposed 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 Hearing planned by NEPRA on the issue on October 19, 2022 will discuss this and 

other related issues threadbare. 

LET US DO WHAT IS BEST FOR PAKISTAN 

Sincerely 

Sd. Dr. M. IlyáFazil 

Islamabad, Pakistan 
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Director General (MIRAD) 
GEPCO H/Q Gujranwala 

GUJRANWALA ELECTRIC POWER COMPANY LIMITED 

Ph.#055-9230 145-47 

Email: dgmiradgepco.com.pk  

OFFICE OF CHIEF EXECUTIVE OFFICER, GEPCO LTD. 
(Market Implementation Regulatory Affairs Department) 

Wapda Rest House, W-Block, Peoples Colony, Gujranwala 

No.  /— /GEPCO Dated 

   

2022. 

     

I The Registrar, 
National Electric Power Regulatory Authority (NEPRA), 
NEPRA Tower, Attaturk Avenue (East), G511, 
islamabad. 

Subjcct: GEPCO COMMENTS IN THE MATTER OF. INDICATIVE GENERATION  
CAPACITY EXPANSION PLAN 2022-203 1 (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 Protect  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 IGGEP-
2022 neither as Committed Project nor as Existing Project. It 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 contractual 
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-I, Annexure B. As 
GEPCO is already in a Pre-COD Side Agreement with PPDCL regarding said project since 31-
07-2017 and further contractual arrangements 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 IGCEP- 
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 addition by fixed quantity, 
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Copy to: 

1. P.S.O to CEO GEPCO. 
2. General Manager (Technical) GEPCO Gujranwala. 
3. Master file. 



PEDO 
PAKHTUNKHWA ENERGY DEVELOPMENT ORGANIZATIoN 

Government of Khyber Pakhtunkhwa Peshawar 
PEDO House, 38/B-2. Phase-V, Hayatabad, Peshawar. Tel: (+92-91) 9217246, Fax (+92-91) 9217003 

No. /PEDO/CEO/DREPP/NEpR1A, 
Dated: October 18, 2022 

To 

Mr. Shakil Ahmed 
Additional Director (Registrar Office) 

National Electric Power Regulatory Authority (NEPRA) 
NEPRATowe, Ataturk Avenue (East), G-5/1, Islamabad 

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 letter No. NEPRAIDG(Lic)/LAT-01/18675-33 dated 

September 27, 2022, wherein the Authority has directed all stakholders to submit their 

comments on the draft IGCEP 2022-31 for the upcoming public hearing to be held on 

October 19, 2022. 

2. In this regard, GoKP/PEDO has reviewed the draft IGCEP 2022-31 and appreciate 

the same, however, we would like to put forward the enclosed views/comments for 

consideration of the Authority (Annex-I). 

3. It is requested that the enclosed comments may be considered by the Authroity 

and the mentioned Hydro and Solar PV projects may kindly be included in the IGCEP 2022-

31, in order to promote the development of indigenous energy resources ot the Khyber 

Pakhtunkhwa province. 

Ch ie ' utF'fiCer 
PEDO, Peshawar 

Copy for information to:  

1. Secretary to Energy & Power epartment, Peshawar 

2. Chief Engineer RE, PEDO, Peshawar 

Chief Executive Officer 
PEDO, PeshaWaf 
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Our Ref No: HCPC\NEPRA\07102022 

Registrar NEPRA 
NEPRA Tower 

Attaturk Avenue (East) 
G-5/1, Islamabad. 

Dated: October 7th,  2022 

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. 

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 

Habibu!ah Coastal Power Company (Pvt.) Lirnitd 

Cc.rporcie cIc: Regi'red 0ffic: 

0-I 3O Ick - 5 kCPC PInj 

Iittr, Koiach - P 0111 AIriio. 8:ad 

Tel: +92 2 320 470 -- Theikh Marida (0uetla 

Fc<: 19221 3587 0521 Tel: 928I 2881 007 
-a. 92Sl 2881 008 



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. 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 for a 

period of 20 years. The Plant Net Electrical Output (NEO) was 129.15MW as proved in last Annual 

Dependable Capacity Test held in 2018. 

2. 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. 

3. GSA expired in September 2019 and gas supply to plant stopped accordingly. 

4. 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. 

5. 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. 

6. The summary is awaiting ECC approval. 

7. The Generation License of the HCPC is also valid till 2029 

8. NPCC-NTDC shared 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. 

9. NEPRA through their letter dated 20th  August 2020 to NTDC also explained the significance of -ICPC 

to Quetta grid. 

10. 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. 

11. No alternate options shared by NTDC in IGCEP for the supply of electricity to Quetta. 

12. Under normal circumstances and without HCPC; Quetta city is experiencing extended hours of 

Ioadshedding and low voltage 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. 

13. The electricity cost from HCPC is more competitive than importing electricity from other sources 

having a distance of more than 400KM. 

14. The Capacity Payment of HCPC for the remaining term of the PPA already reduced due to expiry of 

Non Escalable component in the tariff after 20 years 

Habibullah CoastakF'ower Company (Pvt.) Limited 

CorpuIa73 Dltic:: 
9. C 

I 92 2 329 .1301 - 6 
r / / 

Rek0red Office: 
HOOC Fbi! 

/ Irnas F.::cd 

-i Honda, Quefta 
fel:~I28l 288! 007 
6ax:-~9281 288! 008 
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near 132 k \1  ('iar dcii 'lown grid stat ion. Fcro?.pur Roiid Luhluic 
I 'h: th12-t)0232 1 7 

St B: )RAF1' ICCEl' 2022-31 l'REI'ARI:D 1W NTI)C 

R I' I': NFPRA' advertisement published 011 27,09.22 

P lease had below the prelim i nary comments on siibect (IraN: - 

S:/f  

- 

Sect lou 110. Ct) IlliliCli I S 

3.6.4 Capacity factors o I' 22. I % & 20% have, been considered for 
Ut iii solar \1 & 1eder bused solar respectively. \Vherens iii 
NEPRA' Market Commercial Code. equiva lent UVIL labi lily 
(actor of solar FV is nientuoned as 0.22 - — 

4,4. 1 Since medium term load Ibrecast base year 202 1-22 is under 
1)t'oeess. SO tile SUII1C Sliotlid bL' iulC0rI)oI1te(I. 

3 5.2 (I 9) \\'hat is the rationale for considering 4 So M\V licE ilielering ever)' 
year? 

-i 5.2 (30) NEPRA 'ide l)etemiinalion no.7064-7! dated 05,09.22 has 
approved renewal in Generation Licence no.! PG L/02012004 in 
respect ol'KAPCO, upto 21 .09.24. 

5 6.5 \Vhat about Prime Minister's recently announced initiative of' 
addiion ol' 10,000 M\V solar, led by A NI )13? 

6 I General 
Revision 01 Grid Code is not vet approved by N NPRA 

ii \Vhole scale reviSion of' Distribution Code by Ni I >RA, to accommodate the 
integratiomi 0! renewable energy sources / distributed generation etc., is 
requested 

iii Power Procurement Regulation is not yet approved liv NE1RA 

iv National Electricity P lan is nut VCi approved 

Authority has not VL1 specified the procedures and standards for po\\'er 
acquisition proramn. us mentioned in clause 32 of NI PRA (amended) Act 

vi \\'e expect that input from l'unjub Power I)evelopmcnt I3oard (P19)13) has 
been t ak en by N TDC about si nail hydel. 

vii \Vhat about impact of' EV churj'? 
\ , 111 \Vhut about impact ol'capt ive power plants of industries'! 

• 

x 

What about impact of' C1 Ps & Sh Ps granted licenees by N I P RA under second 
Lier supply authorization? 
\\'liat about impact 01 solar PV generation Companies granted licences by 
NNPRA'? 

xi• ( mt dii 't find about bioLtas I waste  1(1  tIlL'1'fllul liased  generation  

N II Power procured / comnmiiitted at Central level is already surplus.  
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Noor Saleem 

imtiaz Hussain Baioch <ihussain@nepra.org.pk> 
Tuesday, 25 October 2022 1:24 pm 

Noor Saleem Khan (Addi. Dir-LIC); noorsaieem khan 
'Hassan Raza Giliani; "'Hassan Raza Giliani (DD-LiC)"@maiLnepra.org.pk; Ahmad 

Usman Khan-AD(Licensing) 

FW: DRAFT IGCEP 2022-3 1 PREPARED BY NTDC 

From: 
Sent: 
To: 
Cc: 

Subject: 

From: Registrar [maiIto:registrar@riepra.org.pk  

Sent: Tuesday, October 25, 2022 11:48 AM 

To: Imtiaz Hussain Baloch <ihussain@nepra.org.pk>; Gui Hassan Bhutto <bhutto.guIhassannepra.org.pk> 

Subject: FW: DRAFT IGCEP 2022-31 PREPARED BY NTDC 

From: DG MIRAD LESCO fmaiIto:dgmiradlescogmaiLcom] 

Sent: Tuesday, October 18, 2022 3:03 PM 

To: registrarnepra.crg.pk  

Cc: so Iesco.gov.pk; grnoclesco.gov.pk; dirtech Iesco.gov.pk; iegaidirlesco.gov. pk 
Subject: DRAFT IGCEP 2022-31 PREPARED BY NJTDC 

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 
3 1.05.22 regarding grant of Market Operator Licence and Market Commercial 
Code are inissin 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 I purchased via 
bilateral contracts under CTBCM by competitive suppliers and BPCs OR 
otherwise? 

Best Regards & Thanks, 

Director General (MIRAD) 
Lahore Electric Supply Company (LESCO) 
Near 132-Ky Garden Town Grid Station, Kalma Gllówk, 
Main Fcrozpur Road, Lahore 
Ph: 042-99232117, 042-99232118 (Direct) 
Email: dgrn iradIescogrnai I.com,  Website: www. lesco.gov.pk  

1 



Annex-I 

DRAFT VIEWS/COMMENTS OF GOVERNMENT OF KHYBER 

PAKHTUNKHWA ON IGEP 2022-31  

NEPRA has sought comments on the draft IGCEP 2022-3 1 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, GoKP shared total of 24 Private Sector Projects with combined capacity of 

1888.3 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 to put forward the following submissions for 

consideration by the Authority; 

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 projects 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. 

ii. Amongst the potential projects of GoKP, the 470 MW Lower Spat Gah HPP (LSG) has got 

immense importance, being the first ever initiative taken by the Provincial Government (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 Company provided the raw data available at the time of the IGCEP 2022 

proforma in December 202 1. Since then, the functional specifications of the Lower Spat Gah 

l-IPP have changed following the input from PoE and further optimization by AFRY. The table 

below demonstrates the comparative specifications of the LSG, as provided in IGCEP proforma 

and approved by the POE. 

Category 
IGCEP-2022 

Draft - 
1'oE Approcd 

  

Annual Energy (GWh) 1,898 1,925 

Economic Life (Years) 30 50 
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Category 

  

• IGCEP-2022 

Draft 

 

PoE Approved 

 

Project Cost (M USD) 1,131 1,085 

Capacity (M\V) 496 470 

iii. The annual energy, cost and economic life 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 advance stage while carrying 

out ever tariff 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 level ized tariffof3.53.9 cents/kWh (approved by NEPRA in 2020) may also be included 

in the JOCEP 2022, keeping in view the enhanced space in new iteration of ICCEP. 

vi. It is worth mentioning here that NEPRA while approving the 1GCEP-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 n the IGCEP 22-31, but not included. The 

NTDC is requested to accommodate these projects, already recommended by the Authority. 

vii. it is also notable that around 10,000 MW of candidate renewable projects block was allocated in 

IGCEP 202 1-30 wherein it was anticipated that 1 round of the competitive bidding would be 

carried out which have still not been materialized for 2 years, then how the 12,000 MW candidate 

renewables as proposed in the current JGCEP will he procured. It is therefore requested that the 

Authority may look into the matter and have a proper roadmap for the purpose. Foregoing in 

view, the injection of these solar plants will result intermittency in the national grid. NTDC 

should show us the facts/figures that how the intermittency will be mitigated and its related 

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 to,June 2023. 

Similarly, Power Generation Policy 2015 will remain applicable to those projects which have 

valid LOI and will receive LOS before June 2023. 
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x.	 Government of Khyber Pakhtunkhva has mainly got the projects which are small and medium 

size capacity run of the river, including these projects in IGCEP will not have a major impact on 

the overall target capacity. Hence, thce may he given due consideration in future since IGCEP 

is a live document which will be updated on yearly basis. Furthermore, these projects located in 

fir flung areas will produce local electrons 'hich can be utilized locally and will result in lower 

line losses. The list of potential projects is given below. 

S # Project Name D,stnct 
Capacity Expected COD 

(A) Public Private Partnership (PPP) Mode G2G Hydropower Projects 

1 Lower Spatgah HPP Lower Kohistan 470 june, 2030 

Total 470 

(B) Private Sector Hydropower Projects - lPPs 

2 Shigo Kas HPP Lower Dir 102 JUl , 2027 

3 Gabràt Utror HPP Swat 82 Oct, 2027 

4 Artistic-i HPP Upper Dir 62.61 Aug. 2027 

S Shalfalam HPP Upper Dir 60 Dec, 2028 

6 Artistic-2 HPP Swat 55.03 )un, 2027 

7  Kaigah-lI HPP Kohistan 39.6 Jun, 2029 

8  6ankhwar HPP Swat 35 Oct. 2028 

9 Trappi HPP Mansehra 32 Jun, 2029 

10  Tangar HPP Mansehra 25.91 Jun. 2026 

11 Kaigah-llI HPP Kohistan 21 July, 2029 

12 Bela (Gwaldai Sin) HPP Upper Dir 20.4 Aug. 2027 

13  Nandihar-il Battagram 10.97 Dec, 2028 

14 Mahandri HPP Mansehra 10.40 Jun, 2028 

15 Daral Khwar-ll HPP Swat 9.5 Jun, 2028 

16 Balkani HPP Shangla 7.75 July, 2028 

17  Serai Sin HPP Upper Dir 5.9 Nov. 2028 

18  Machai I II HPP (MBC17 & 18) Mardan 1.72 July, 2026 

Total /. 4582 

Grand Total (Hyciro Projects) . T 1O52.89  

(C) Private Sector Solar PV Projects 

1 Kulachi, Dl Khan Dl Khan 50 Mar, 2023 

2  Kulachi. Dl Khan Dl Khan 50 Sep. 2023 

3  Paharpur. DI Khan Dl Khan 49.5 Sep. 2023 

4  Nowshehra Nowshehra 50 ian, 2025 

5 Kohat Kohat so Jan, 2025 

Tóthl(So1àrProjectsj :. M 
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Subject: NOTICE FOR SEEKING COMMENTS & PUBLIC HEARING iN THE MATTER OF  

INDICATIVE GENERATION CAPACITY EXPANSION PLAN 2022-31 (IGCEP-

2022)  

NEPRA Tower, Ataturk Avenue (East), G-511, Islamabad 

No. )-I'? IPEDOID (P&F)INEPRA 
Dated: October 18, 20 

Mr. Shakil Ahmed 
Additional Director (Registrar Office) 
National Electric Power Regulatory Authority (NEPRA)

- 

Director (P&F) 
PEDO, Peshawar 

0 

Director (P&F) 
PEDO, Peshawar 

PEDO 
PAKHTUNKHWA ENERGY DEVELOPMENT ORGANIZATiON 

Government of Khyber Pakhtunkhwa Peshawar 
PEDO House, 38/B-2, Phase-V Hoyatabed, Peshawar. Tel; (±92-91) 9217246, Fax (+92-91) 9217003 

This is with reference to your letter No. NEPRNDG(Lic)/LAT-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 to be held on 

October 19, 2022. 

2. In this regard, GoKP/PEDO has reviewed the draft IGCEP 2022-31 and appreciate 

the same, however, we would like to put forward some additional comments/views for 

consideration of the Authority (Annex-li) in continuation of this office letter No. 

PEDO/CEO/DREPP/NEPRN8972-74 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 

ii. 10.2 MW Jabori HPP 

ii. 10.56 MW Chapare Charkhel HPP 

Copy for information to:  

1. CEO REDO, Peshawar 
2. Chief Engineer Dev, PEDO, Peshawar 



GoKP comments on ICCEP 2022-31 regarding PEDO Public Sector Projects 

S.No. Name of Project Views/Comments 

11.8 MW Karora HPP 

District Shangla 

PEDO is implementing 11.8 MW Karora HPP under Public sector 

modc in District Shangla. The Project was included in IGCEP 202 1-

30 in the category of "Committed Project" however in the current 

draft IGCEP 2022-3 I it has been dropped on the pretext of its 

capacity less than 20 MW which is creating ambiguity. We presume 

that as mentioned in the previous IGCEP 2021, 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 to the National Grid. 

10.2 MW Jabori HPP 

District Mansehra 

The 10.2 MW Jabor, HPP was included as committed project in 

ICCEP 202 1-30 for December 2021. NTDC while preparing the new 

IGCEP 2022 asked for the COD date which was communicated as 

March 2022 but in the draft 1GCEP 2022, the same has not been 

mentioned in the list of coinniitted 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 

PEDO is implementing 10.56 MW Chapri Charkhel HPP under 

Public sector mode in newly merged District Kurram. The Project 

was included in IGCEP 202 1-30 in the category "Committed Project" 

however in the current draft IGCEP 2022-3 1 it has been dropped on 

the pretext of its capacity less than 20 MW which is creating 

ambiguity. We presume that as mentioned in the previous IGCEP 

2021, it is still a 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 L 

Regi5trar,
.h1S. CcJ) 

National Electric Power Regulatory Authority (NEPRA) ' 
NEPRA Tower, Attaturk Avenue (East), G-5/1, — 

si ama bad. 

Subject: Comments on IGCEP 2022-2031 

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 

for seeking of comments on IGCEP (the "NEPRA Notice"). 

Siddiqsons has a portfolio of 104.5 MW of hydro project in AJK and KPK region i.e Jagran-lll(35 MW), 

Shaifalam Hydro (60MW) and Daral Khwar-Ii (9.5MW) 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  incorporatrl for approyat  

1. Out of total 46 Candidate Hydro Power Projects, 23 of the projects' Capital Cost have been 

revised to a lower number whereas it is the opposite for 60MW Shalfalam and 35 MWiagran-

Ill HPPs 

2. Shalfalam HPP Capital Cost submitted in the IGCEP Data Performa was $170.18 Mu, which has 

been increased to 5184.3 Mu (an increase of 8.3%) without our consent and knowledge 

a. With $170.18 Mu, our tariff comes out to be 4.9 C/kwh (approved feasibility) 

b. With the original tariff of 4.9 C/kwh submitted in the feasibility, we feel we would 

have been in the list of the selected HPPs till 2031 

c. The cost should be corrected to the submitted Capital Cost of $170.18 million 

corresponding tariff of 4.9 C/kwh 

3. Jagran-lil total project cost has been indexed from $125.6 MU. to $130.3 Mu. (an increase of 

3,7%). The Capital Cost in the current iteration of IGCEP is of feasibility 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-lI (9.5MW), approved by PEDO on 29th  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 viable 

5. We fail to comprehend the indexation mechanism in the IGCEP tariff as there is no backing of 

this indexation in the report 

With all the above comments, it is evident that GCEP has conveniently overlooked projects that are 

at advanced stages of development, particularly those projects for which considerable resources and 

investment have already been utilised by the respective sponsors/investors. - 

27th Floor, Ocean Tower, G-3, Block-S. KDA Scheme No. 5, Main Clifton Road Karachi. * 

Tel No. +92.21-35166571-5 & 35166521-4 Fax No. +92.21.35166527 Email: contactsiddiqsons.com  Web: www.thesiddiqsoflsgrouP.COm  

Factory: D-53, Textile Avenue, SITE, Karachi, Pakistan. Tel No. +92-2132577483-4 
Plot No. 1411M, Hite, Dist. Lasbella Baluchistan. Tel No. 0853-363016 



For example, in the case ofJagran-lH, 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 been issued by NTDC; 

• Engineering, Procurement and Construction Contract has been finalised; 

• Geotechnical and Topographic studies have been conducted; 

• Engaged renowned German consultants for designing of plant; 

• Land acquisition notification under Section 4 of the Land Acquisition Act has been notified 

by the relevant government department; 

• Private Power Cell of Government of AJK to the PPlB has issued consent for processing of 

Tripartite LOS 

• EPC stage tariff submitted to CPPA for onward submission to NEPRA in Dec 2017 

• EPC tariff submitted directly to NEPRA in Oct 2018 

Shalfalam 60MW 

• Feasibility approved by PEDO 

• Site visit and land demarcated 

EPA report submitted; NOC awaited 

• Cost-plus tariff formulated, to be submitted soon 

9.5 MW Daral Khwar-ll, KPK 

Feasibility approved by PEDO 

• lEE submitted to EPA KPK for their approval 

• Cost-plus tariff formulated, to be submitted soon 

Above milestones arid achievements are testament to Siddiqsons' commitment towards development 

of Hydro Projects. After receiving LOIs from relevant agencies we have invested over $8 million in'the 

development of these projects 

We strongly recommend that these low-cost hydro projects should be included in the latest iteration 

of IGCEP for approval and implementation of projects by or before 2029. We would also like to meet 

with your team to further seek clarity and give our inputs on this IGCEP 

Regards 

dk/-i  A 

Abdul Vakil 

Chief Operating Officer 

C. C: 

Mr. Engr. Dr.Rarra Abdul Jabbar Khan, Managing Director, NTDC 

Mr. Safdar Hayat, Deputy Director, Peshawar Energy Development Organization 

Director General, Private Power Cell (PPC,AJK Muzaffarabad) 
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Subject: Comments of Artistic Milliners  (Pvt.) 

Caimcity Expnnsion Plan 2022-31 (IGCEP1 

Dear Sir,  
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Ltd in the MatIe'oi hiclicative Gen'erati  

ii compl ince with LI te provision (PC-i and pc-i. 1) of the Planning Code of the Grid Code, 

National irarismission arid Dispatch Company Limited (NTDC) has prepared the IGCEP arid 

stihnitted it for rev;ew and approVal of the Authority (NEPRA). 

ti this I rijud, Artistic Milliners (PvL.) Ltd (AMPL) Is submitting ii comments on the IGCEP. 

Considering section 5.8.2 of the National Electricity Policy (NEP) which requires that the 

Naion at Gild Company (NGC) shall submit the Rolling Transmission System Expansion 

Plan (TSEP) undet the Grid Code in support of the IGCEP to the Regulator for approval. 

ii ihn nhcence of such a l'lnn, how are the proJects considered to be selected on a least-

cost I)asis. 1 his eutaik especially in the case of 55 MW Artistic I lydro II which requires 

ott ly an Eight. (8) km transmission line for the evacuation of power. This Is a total waste 

ol kiy nat noah resources by not giving space to such a promising hydro site. 

Sc±ctiuu 5.5,1 of the NlP stipulates that the expansion in generation capacity shall be 

(july ott a (;Oiiutitive aul(l least cost basis (cxcept for strategic I)rOJeCtS), this:principle 

tot applied Lu the selection of Aitlstic I lydro ii as its annualized cost ot energy 
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I In' t('(:hil lii nt Iiyrtro sili's Is (jtiiI(' similar hut different economic life (3(J to 100 

't,ul s) has been tuseit for ulilfernuut candidate hydropower projects. 'lucre is a CoflCCS5iOfl 

CI oil of I hui Ly ''(iiS available to the Projects and siibsequuciitly, projects vjould he 
trauusfci 10(1 to the Govt. NTDC should either consider the econOmiC life of all these 
c,indiduio hyduo sites as thu ly years or if the longer economic life given by (lie ProjeCts, 
then all pu ojects of the same (echuiology (i.e., hydra) should l)e evaluated at the same 
long cc iciiiic life CS hrojccts aitci (lie expiry Of COflCC5SiOn period would no longer be 
responsible for their long economic life claims. Similarly, for any other ObViOUS 

inconsistency noted by NFDC at the lime of data validation then they should fix those 
with the Projects prior to using the same in IGCEP as such a limited natural resource can 
he highly jeopardized due to lack of understanding by Projects at the time of filling 

p;ojcict data for IGC[P. 

c Since most of these hydro sites are run oil the river as cascade projects, in the absence 
of TSEP, criteria used by NTDC to select hydra sites might skip multiple projects which 
are coming on the same river cascade where cost allocation of a single transmission line 
for the entire corridor could make them highly feasible. The criticality of TSEP is so 
significant that it can make already selected liydro sites non-feasible anti vice versa. 

We viill he obliged to I lie Authority to consider our grievances and direct NTDC to reevaluate 
Artistic Hydro II on its merit. 

Sincerely yours, 

fr anti on bohaif of Art istir. Mjiljer (Pu ivate) L,nritc'd 
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Hub Pcwr Holdings Ltd. 

Hub Fuwer Holdings Ltd 

9th Floor, Ocean Tower 
1 +92 21 3587 4677-86 

Block-9, Main Clifton Road 
-+922135839018 

KarachL Pakistan 
F -+92213587037 

HPHL/HoBDIIGCEP/1002- 1022 

The Registrar 
National Electric Power Regulatory Authority 
NEPRA Tower, Ataturk Avenuc (East) 
G-5/1, Islamabad, Pakistan. 

Subject: Comments on indicative Generation 
2031  

y 

-- C) 

- 

Capacity Expansion Plan (ICCEP) 2022- 

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 Dispatch Company on providing a 
comprehensive and far-sighted document 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, 

Danish Khaliq 

Head of Business Development 

Hub Power Holding Company 



Hub Power Holding Company Comments on IGCEP 2022-31 

Appendix - 1 

Serial 
Number 

Reference 
Clause Observation Comments and Questions 

1.  
Disclaimer, 
Clause: d, 
(Page 

1GCEP 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 planning 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 to 
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 costs of individual 
projects in the IGCEP can be 
sought. 

2.  Section 1.6, 
(Page 13): 

One of our observations is with regards 
to candidate projects' inclusion and 
exclusion in subsequent iterations of 
the IGCEP. 

l-iow does the IGCEP ensure 
that a candidate project is not 
excluded from subsequent 
iterations. This certainty is 
critical from the perspective 
of a developer to make an 
informed decision 

3.  
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. - 

4.  
Section 4 
(Page 35): 

We also observed that the document 
does not address access to electricity 
while computing demand projections, 
which is lower in Pakistan compared to 
India and Bangladesh. 

If Pakistan is to meet 100% 
electricity access (currently 
-7o%)- targets as envisioned 
in the UN Sustainable 
Development Goal of 
universal electricity access, 
the demand projections may 
change significantly, and may 
need to be revisited. 

5.  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 
resiective hour. Similarl in the 

The demand projections may 
need to be revisited, based on 
the recorded peak demand. 

Page 2 of 6 



Hub Power Holding Company Comments on IGCEP 2022-31 

Serial 
Number 

Reference 
Clause Observation Comments and Questions 

current year the load management due 
to various reasons had reached over 7 
GW. 

6.  
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 to be aggressive. Additionally, 
recent regulations to reduce the grid- 
feed price may have an impact on the 
annual targets as well. 

Given urrent adoption rates 
of Net Metering and latest 
regulations policy changes, 
could further elaborations be 
provided to as to how this 
target of 480 MWp is to be 
achieved? Moreover, clarity 
on Net Metering targets 
across the different scenarios 
is also requested. 

7.  Section s.io 
(Page 58): 

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

Has the 350 MW KE solar 
project been included in the 
plan? When is the articipated 
capacity addition? 

8.  

Section 5.2 
Clause 33c. 
(Page 47) 
Table 6-1 
(Page 67) and 
Figure 6-i 
(Page 68): 

While we understand that theIGCEP is 
VRE focused, with Hydro and RE 
leading 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 asgr1d stability. 

Consideration for equitable 
participation of hydro power 
projects for the IGCEP 
timeline requested. 

Section 5.10 

(Page 57) & 
Table 6-I 
(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 IGCEP 
does not directly mention the sizes or 
the locations of the individual 
candidate projects that will be coming 
online within the year. 

Please 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 



Hih Power Holding Company Comments on IGCEP 2022-31 

Serial 
Number 

Reference 
Clause Observation Comments and Questions - 

Table 6-i 
(Page 67) and 
Figure 6-1 
(Page 68): 

G2G projects and Category III projects 
have not been identified separately. 

- 
How would the concentration 
of candidate solar projects 
from 2025 up till 2027 affect 
the Category III projects 
which are already in line and 
awaiting competitive 
bidding? 

11.  
Table 6-1 
(Page 67): 

Optimized Generation Capacity 
Additions for KE 

Have the 3 x 50 MW solar 
projects been included in the 
plaii for KE? 

12.  
Table 6-I 
(Page 67): 

Waste to Energy projects have not 
been considered as candidate projects 
in this iteration, 

Given the significance of 
utilizing municipal solid 
waste in large cities such as 
Karachi and Lahore, as well 
as the issuance of upfront 
tariff by NEPRA, it is 
requested that the respective 
technology be included in the 
upcoming iterations of 
IGCEP. 

13.  
Table 6-3 
(Page 72): 

It has been observed that the nature of 
the future coal projects has not been 
identified. 

Based on the information 
provided, could it be clarified 
whether any coal conversion 
proJects have been en'visoned 
throughout the IGCEP 
horizon. Moreover, the nature 
of "KENew Local Coal" 
Project is not clear, as to 
whether it is a retrofit of an 
existing project, or a new 
sr0ect bein: considered. 

14.  

Annexure B, 
Table B1, 
(i). and (j 
(Page 113) 

In NEPRA's State of the Industry 
Report (SOTIR) for the year 2022, the 
installed capacity for NTDC + KE as 
of June 2022 was 43,775 MW (page 
45 of NEPRA's State of the Industry 

Please provide clarity on the 
discrepancy inthe data. - 

- - 

Paje 4 of6 



Hub Power Holding Company Comments on IGCEP 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, 

• SOTIR has Metro wind 2 as 
50 MW but IGCEP has it as 
60 MW. 

• SOTIR reports total 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 
Annexure 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 
incLuded with 500 MW in 2023 crosses 

The variation in the main 
body document and the 
annexure tables/charts may be 
revisited for sanctity of the 
data. 

Page 5 of6 



Hub Power Holding Company Comments on JOCEP 2022-31 

Serial 
Number 

Reference 
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. 

17. 

Demand Side 
Management 

. 
(Section 4.4.1 
Page 37) 

. 
NEECA efficiency targets have been 

. . . . . 
mentioned along with Rationalization 
b NTDC 

Please provide more details 
on energy efficiency 
programs and assumptions to 
achieve DSM targets. 

Page 6 of 6 



Honorable Chairman NEPRA 

Mr. Tauseef i-I. Farooqi 

NEPRA Headquarters 
Islamabad 

Subject: COMMENTS ON IGCEP 2022 

NEELUM GREEN ENERGY (Pvti Ltd. 
Date: 04 October 2022 

Ref: NGE/OCT/04/10/2022 
To: 

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. 

rith 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. 

Since being awarded this project by the Private Power Cell (PPC) AJK a number of milestones 

have been achieved from our end which include: 

• Environmental NOC issued by EPA, AJK 

o Grid interconnection study which has been approved by NTDC 

• Finalisation 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. 

Other highlights of Luat HPP for its priority inclusion are as under; 

• Replacement of fossil fuel based generating units with hydro plants would cut down 

reliance on volatile oil and gas markets. 

• Location of Luat HPP is particularly favorable due to short and less costly power 

evacuation infrastructure. 

• Availability of full installed capacity in the early spring that could supplement the 

National Grid capacity at a most critical time. 

• Major contribution in summers towards energy vhenJhe system load in the major 

load centres spikes.
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0 
lum Green Energy Pvt. Ltd 

NEELUM GREEN ENERGY (Pvti Ltd.  
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 mentioned in the draft of 
IGCEIP 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 includes 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 continued support and considerations. 

/7 

n Bilal 

1ST Floor, 2-D, I & T Centre, Khayaban-e-Sorwardi Sector G-6/-1-1, Aabpara, Islamabad 

Ph: 051-4861790, email: infoneelumgreenenergy.com  
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National Electric Power Regulatory Authority 

Islarnabad, 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 on "Indicative 

Generation Capacity Expansion Plan (IGCEP) 2022-31", and to NEPRA for providing the opportunity for the 

stakeholders to share their feedback on the report. It is an instrumental compilation based on a scientific 

approach and methodology. The experts behind 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 resource allocations. 

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 tile impact of different technologies, and the modelling of net meterilg targets, to name a few. 

Nevertheless, as the IGCEP report states, "there is no room bigger than the room for improvement" (section 

6.9., page 90) Wärtsilä welcomes the opportunity to comment on tile latest IGCEP, and would like to 

contribute our expertise to design the best IGCEP with NTDC, NEPRA and other stakeholders in Pakistan. 

Wärtsilä is a global leader in sustainable technologies and complete lifecycle solutions for the marine and 

energy markets. The company operates in over 200 locations, in more than 70 countries. 

Wärtsil 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 countries 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 constraints 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 adequately 

stressed. Wärtsilä understands tile significance of these considerations in the planning process. 
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To provide insightful comments on the IGCEP-22 report, we have carried out a PLEXOS® modefling for the 

Pakistani powersystem for the years 2022-2031, based on main inputs data and assumptions from the IGCEP-

22 report and other public sources. 

Wirtsilä 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 detail 

For the preparation of the IGCEP, 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 electric power demand up to the year 2030-31 and various other 

characteristics such as hydrology of hydropower projects, fuel costs estimations, and all 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 PLEXOS long-term expansion model with another function of the software, 

which is the short-term (ST) modelling. In general, the ST model is used for more detailed modelling and to 

see how the system will dispatch in a smaller step size with a given capacity. 

This validation ttep is even more critical with a system with a higher share of variable renewable scurcas. 

The base case of the IGCEP shows a major contribution from renewables, with 20% of variable renewable 

enercy in the overall energy mix by the year 2031 (section 6.8, page 87). Since the long-term expansion model 

is run with a 1-hour resolution (below is a dispatch graph from IGCEP 2022-31, page 89), a big part of the 

\arabil!ty of renewables output and the change in demand on a minute level will be grouped and 

smoothened out. Therefore, a short-term model with a 15-minute resolution or even a 5-minute one will 

provide a more accurate snapshot 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 Integrated Resource Plans2 . The article compares the 

emerging modelling trends for 6 leading utilities in the US. Several utilities are pointing out the need for 

higher modelling resolution in order to properly determine the grid's real-life flexibility requirement. 

"PGE used the Resource Optimization Model (ROM) as an external mode/for one-off analyses to inform other /RP models 

in the 2016 iRP, the 201.9 p/on fully integrated the ROM into the process, using it to calculate a flexibility value—a mare 

derailed version of the operational value used in the 2016 IRP—for al/resource options. The ROM calculated the flexibility 

value by modeling the system a week at a time with three levels of temporal resolution: hourly unit commitment on a 

day-ahead basis, followed by IS-mm unit commitment an an hour-ahead basis, and concluding with 15-mm real-time 

dispatch. By stepping through different levels of granularity, with unit commitments made in each period preserved in 

subsequent periods, PGE was able to drill down into its real-time ancillary service needs with high resolution and select 

the optimal resources to meet them." - - 

2. Include more dynamic properties of power plants in the model 

Variability and intermittency of renewable generation are one of the biggest challenges for the future power 

oysteni. To capture the system inflexibility and the true thermal generation costs, the level of detail of wind 

and solar By variability 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- 

I ::/ieeexolore.ieee.org/docurnent/963285C  
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sees days and weeks with high and low variable renewable energy (VRE) generation levels and their intra-

daily variation. 

To accommodate 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 result, it is 

essential to equip PLEXOS models with a complete range of technology options with well-defined flexibility 

characteristics. 

The following parameters are crucial 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 RENA's report2  on flexibility in power plants. 
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3. Consider additional new-built technology candidate options, such as flexibe multifuel 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-built 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 designed 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 generation and in 

inefficient 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). 

Flexible 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 

constrained by its intermittent nature. Flexible solutions are the enablers cf renewable energy by managing 

variability and ensuring reliability. Pakistan can leapfrog into a future where total demand will be met by a 

combination of renewable energy and flexible backup generation. 

'Värtsil Energy offers a portfolio of ultra-flexible internal combustion engine power plants and utility-scale 

battery energy storage systems. As of 2021, Wärtsiiä has 74 GW of installed power plant capacity in 130 

countries worldwide. We have delivered more than 100 Battery Energy Storage systems with over 2 GW/ 

25GWh capacft. Our short-duration battery energy storages can balance the short-term intermittency the 

renewables bring to the power systems, and flexible engine power plants can provide firm and dispatchahle 

capacity for prolonged, longer-duration balancing of the renewables. For modelling 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 represents the largest source of electricity in Pakistan's generation mix and the second largest 

source based on installed capacity (9.9G'N in 2021). The IGCEP-22 report outlines an ambitious plan to 

double the hydel fleet of Pakistan over the next 10 years. The short-term objective is deploying 5GW of new 

capacity until 2026, while the total hydro power capacity is expected to cross the 22 GW mark by 2031. 

Based on historic hydro generation data, hydro plants operate with an average 45% annual 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 that in 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 this mean that hydro plants can operate with full output in 15% of the 
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time in January and can be completely shut down for the remaining 85%? Most likely not, so the modeHing 

challenge is given. 

The ow monthly capacity factor may enable PLEXOSC  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), Wärtsild has 

witnessed instances where despite the relative large "virtual flexibility" of hydro assets, the actL3l hour-by-

hour load change capability of the hydro fleet was strongly limited by water flow constraints, irrigation-

constriants, 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 fulfil an irrigation purpose, therefore the real-life 

flexibility of these assets is limited. The IGCEP-22 study does not provide sufficient information on how these 

real-life considerations were considered as it only mentions seasonal arid monthly characteristics (Section 

3.6.3.). 

Wart:ila suggests applying not only seasonal and monthly generation limits (Max Energy Month) for the 

hydra fleet, but also introducing weekly, daily and hourly minimum and maximum hydro output constraints, 

that are based on actual, measured hydro generation data. This will prevent the model from being overly 

optimistic about the system's long-duration or seasonal energy-shifting capabilities, and ultimately improve 

rhe accuracy of the IGCEP-22 forecasts, 

:urthermore the risks related to delayed construction times (globally and in Pakistan, hydro projects are 

invariably delayed), the unreliability of seasonal flows and drcughts, and the competing demand for irrigation 

and drinking water needs should be considered as well. 

5. Add the sufficient and right amount 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 riserve, 

it is getting popular to add renewable balancing reserve to allocate enough operation reserve to balance 

possible forecast error with the variable renewables. We are delighted to see in this version of IGCEP 2022-

31, on top of existing reserve requirements, additional reserves have been added to cater for variable 

rene',vables 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 requirenients for renewable 

reserves. From our modelling experience, renewable reserves normally fall within the range of 10-15% of 

solar PV arid wind actual generation, which is much higher than the current numbers used in the IGCEP report 

model. . - 
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For example, Emirates Water and Electricity Corporation (EWEC) has presented its outlook at the Dubal Expo 

Energy Storage Forum3  on how solar PV deployment will increase the grid's secondary reserve reqLlirement. 

EWEC projects an estimated 11% additional secondary reserve requirement for every unit of solar PV 

deployment. Thus, every GW of solar PV installation will reqLlire an additional 110 MW balancing reserve 

during the operation hours of the solar PV plant. 

Operating reserve requirements as a function of solar PV deployment (EVVEC 

More importantly, not il technologies can provide renewable balancing reserves. Rapid changes in solar PV 

arid 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 

cii part load). Simultaneously, faster power plants can provide reserves for this from non-spinning sources, 

which leads to more optimum operation of the system. 

LWEC's presentation at Dubai Expo Battery Storage Forum (starting at 1:04:00) 
t '.vv'..,utuhe.coiii/vv:ilc1i  ?v=xX4pqiG;i:wc&t=l373s 



Confidential 

Doc. Name Response to IGCEP 2022-31 

WARTS1LA 
Doc. ID DEAA00018123 Revision 

Doc. Type Correspondence Pages 8 (8> 

Author Akram, Ant - Energy Business Status 

Reviewed by 
Approved by 

S 

Summary 

In conclusion, there are five main points we would like to comment on regarding the current IGCEP 2022-31: 

1 VaLdate the long-term expansion study with a short-term model whie using a higher level of detail 

2. Include more dynamic properties of power plants in the model 

3. Consider additional new-built technology candidate options, such as flexible mltifuel engines, 

energy storage, or flexible demand 

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 balancing reserve" in the LTmodl to cope with 

the renewables forecast error 

We would be open to having a more in-depth discussion with the NTDC and other stakehblder to exchange 

understanding and further contribute. 

We thank tlie National Electric Power Regulatory ALithority for this opportunity toprovide feedback. 

Sincerely, 

Muhammad ArifAkram 

Business Development Evianager 

W5rtsilä Energy 

t iO'viThttft1.CQni 
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Subject: Comments on the Indicative Generation Capacity Expansion Plan (IGCEP) 2022-
2031.  

Dear Sir, 

I. The following comments are being submitted by the Alternative Law Collective (ALC) on 

behalf of the Alliance for Climate Justice and Clean Energy (ACJCE) with reference to the 

Notice for submitting Comments in the matter of Indicative Generation Capacity Expansion 

Plan, 2022-2031 ('IGCEP') invited by your respected Office through advertisement on your 

website. 

ACJCE is a coalition of various civil society organizations comprising lawyers, journalists, 

academics, and policy professionals, specializing in environmental issues with a focus on the 

energy sector — particularly the transition away from fossil fuels and towards renewable 

sources. The undersigned counsels of ALC and the endorsing organizations of the coalition arc 

submitting these comments as concerned citizens and groups who arc likely to be affected 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 energy policy, and as 

responsible members of the academic, policy, journalist, and legal fraternities, who hope to see 

Pakistan's energy sector grow and prosper in line with the principles of sustainable 

development that are the cornerstone of the regulatory process. 

To; Registrar NEPRA 
NEPRA Tower, Attaturk i-venue (East), 
Sector 0-5/1, Islamabad. 

CC1c9 

16111 of October, 2022 

/?/oC/ 

L4 -e/7) 
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3. The present IGCEP 2022-2031 reveals considerable improvements over its predecessor 

(IGCEP 2021-2030), particularly in the attempts to meet ARE 2019 targets with VRE 

additions, in the incorporation of RE based distributed generation, and in the modeling of 

alternative low demand andlor high demand scenarios. These improvements are very welcome 

and indicate a praiseworthy attention to policy goals and the feedback of civil society 

stakcholdcrs. We applaud this attempt to correct some of the errors of the past. However, we 

arc of the view that there are nevertheless serious deficiencies in the present 1GCEP 2022-2031; 

that warrant revision ofthc document. In its current form, the IGCEP report continues to suffer 

from various technical shortcomings and errors that reveal infirmities in the planning process 

as a whole. like its predecessor IGCIiP 202 1-2030, The methodology followed by the IGCEP 

2022-203 1 frustrates the very purpose of a reasoned exercise in least cost modeling, and the 

present process is antithetical to the values of transparency, accountability, and efficacy that 

are the cornerstone of effective evidence-based practices in energy planning. Consequently, 

the IGCEP is subject to a number of internal contradictions and the proposed energy mix and 

road map for capacity additions is often inconsistent with the principles of sustainable. 

development. We detail some of these limitations below and offer ourS conments in thespirit 

of "constructive criticism" with the hope of generating an informed dialogue on the planning 

process as a whole. 

A. THE PROPOSED IGCEP FAILS TO UNDERTAKE AN UNCONSTRAINED, 

EVIDENCE-BASEI), ANI) INDEPENDENT ASSESSMENT OF LEAST COST 

OI'TIONS RESULTING IN A SUIIOPTIMAL OUTCOME. 

As pointed out by multiple stakcholdcrs in last year's IGCEP hearing, NTDC's failure to conduct 

an unconstrained analysis of the energy options violated the basic purpose of a least cost modeling 

exercise. 'Ihis fundamental flaw stands uncorrected in the present IGCEP 203 1. In fact, this basic 
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error has not only been repeated but also exacerbated by several factors as outlined below. There 

are various facets to this planning failure, each of which require correction if the document is to 

achieve its true goal of developing an evidence based and analytically sound roadmap for a 

sustainable and cheap energy mix. 

• Definition of Committed Projects: The manner in which the category of "committed 

projects" has been defined means the planning process is rigged fron the start, rendering 

the entire exercise of least-cost modeling futile. This error can ho traced to IGCEP 2030, 

which introduced an arbitrary, unreasonable, and highly objectionable change in the then 

existing criteria for classi'ing a project as "committed." Prior to last year's IGCEP, a 

project used to be classified as "committed" only if it fulfilled one of the following 

prerequisites: 

• "It is already under construction; 

• I-las achieved financial close; 

• I-las strategic importance i.e. China-Pakistan Economic Corridor (CPEC) 

project; 

• or is a G2G project." 

In the IGCEP 2030, however, this criteria was changed and a projects was considered 

"committed" if they fulfilled the following criteria: 

• I-las obtained LOS as of December 2020 for private sector projects. For 

Federal Government I'ublic Sector projects, the PC-I has been approved and 

funding secured (As of March 2021). 1-lowever, M/s Jarnshoro Unit-2 & M/s 

Chashma-5 nuclear power project shall be modeled as candidate projects to 

be evaluated under least cost principle. 
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020 project: Power Generation projects which arc listed under Federal 

Government's intcrnational (bilateral or multilateral) commitments, if 

project I financing agreements signed. 

• Where timelines of completion of a project under G2G are not firmed up 

yet. The tool shall determine the timcline by whieh such a project must 

come online based on its tariff optimization with respect to other available 

opt ions. 

• Rh plants (Wind, Solar, Bagasse) enlisted in Category I & II of CCoE's 

decision dated 4th April 2019. 

• Rh on-grid power projects in balance target block share as stipulated in the 

\RF Policy 2019 i.e. 20% by year 2025 and 30% by year 2030 (including 

net-metering), candidate block will be considered on respective 

wind/solar/hybrid technologies from the year 2023-24 onwards on least cost 

pnnciple. 

No rationale for this change in criteria was provided — particularly for the easing of the criteria 

from "under-construction or financial closure" to merely obtaining an "LOS for private 

projects and "the apnroval of a PC-I" for public sector projects. The problem isn't that some 

projects have their CAPEX costs omitted from the least-cost modeling analysis — this may 

make sense under some exceptional circumstances. Industry best practices the world over aim 

to limit accommodation of such 'committed' projects very strictly to those cases where 

significant investments in project devclopment and construction have already been undertaken, 

and financial and contractual obligations have been firmed 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 applies to situations where the power purchase agreements have already been signed for 

projects that have proved their least cost credentials previously. The underlying rationale for 

such pre-selcction is to avoid expensive and inequitable outcomes where project devlopers 

who have already incurred significant expenses and placed reliance on contractual agreements 

end up getting penalized 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 optimization 

process. 

Last year, more than 80% of the capacity additions were pre-selected 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 ip well over half the share of thc energy mix on average. 

Through this backdoor mechanism, the IGCEP has added a substantial 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 

energy, and a whopping 7,111 MW of (rriostly large) Hydropower projects. The share of 

committed 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 1-lydro, cheaper and cleaner RE projects have thcrefprc 

been placed on an unequal footing withoUt a fair competition. It is important to point out that 

this outcome has nothing to do with 'technical considerations' related to grid limitations or 

issues of interrnittency and the base load reliability needs of the system - 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 a World Bank report on RE integration in Pakistan which observes 

that "some committed plants 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 economic 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-selection of preferred projects which is simply a 

poorly concealed form of market nepotism. This will considerably hurt investor and consumer 

confidence in the possibility for a free market for electricity - particularly for the renewables 
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industry — which is a present priority of NEPRA especially with the CTBCM reforms and the 

shift to competitive bidding for rcncwablcs enacted this year. 

• The Role of the Independent System Planner: The issue runs deeper than a mere 

question of classificatory criteria and pertains to a fundamental misconception of the true 

role of the system planner and the regulator in the planning process. The purpose of the 

modeling exercise is for the system planner to generate an accurate and technically sound 

least-cost plan based on an unconstrained analysis of all the possibilities and options, 

carried out on a complete and independently verified data set, through a process that is free 

from political influence or partisan interests. A succcssftil execution of this task depends 

on at least four factors: 

(i) complete access to any data that is relevant to assessing the true costs oany technology, 

project, technical factors, and integrated system wide costing Of the overall capacity 

additions roadmap; 

(ii) transparent analytic procedures based on reasonable assumption sets, parameters, and 

metrics that are developed independently of political interference and arc publicly testable; 

(iii) sensitivity 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 security goals that would 

result in the most irnpactful overall integrated 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 Fable E3 fail to meet these standards for the following 

reasons: 
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3 Under the Grid Code, NTDC is bound to collect relevant data regarding operational and 

future power plants from various entities in the secl.or. 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 rationale for 

omitting some types of data might be, and what methods were employed 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 completeness, veracity, and 

reliability is a necessary step —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 tariff determination available on the NEPRA 

website.'1  These financial parameters are unreliable and biased, being fully dependent on 

the self-reporting of power plant costs by the project executing entities. This financial 

self-reporting (misreporting) has historically been accepted by NEPRA without 

objections and sans any independent verification and/or assessments by experts in energy 

finance and project costing. Such self-reported data has previously been relied upon for 

important policy decisions with disastrous effects as detailed in the 2020 'Report on the 

Power Sector' ('RPS'), the Committee for Power Sector Audit, Circular Debt Resolution 

and Future Roadmap. A single example should suffice to demonstrate th gravity of such 

misleading financial practices: in the case ofjust one coal fired power plant i.e. 1-luaneng 

Shandong Ruyi (Pakistan) Energy (Private) Limited located at Qadirabad, District 

Sahiwal, the committee 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 integritis 

compromised in equal parts by the self-interested nature of the rcportin, ineffective or 

incomplete disclosures, misleading data, and questionable financial practices of the 

1 
 P. 25 of GCEP. 
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project executing entities. These crroncous costs claimed by the project executing entities 

and approved by NEPRA have been worked into the tariff structure in the previous years 

and arc responsible for leading us down the road of circular debt, energy insecurity, 

foreign debt, and financial ruin of the energy sector. The source data is therefore 

unreliable and potentially dangerous for theIGCEP's planning purposes. 

The reliance on a singular externally dictated assumption set 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 compctitivc and icast cost basis 

(cxccpt for strategic projects, for which: (a) the qualification and methodology shall be 

provided in the National Electricity Plan, (b) thc Government, in consultation with the 

Provincial Governments; shall approve such projects on case-to-case bsisnd (c) the rcicrant 

sponsoring Government / Provincial Government shall provide the funding to bridge the 

incremental cost (beyond least cost) of any such project)." These guidelines make it clear 

that while actual generation expansion may proceed on lines that include strategic G2G 

projects that are not competitive or do not meet the least cost criteria, the incremental 

costs over and above the least cost alternative would have to be provided by the 

sponsoring Government I Provincial Government. This step presumes and requires — 

indeed obligates — NTDC to first submit all such strategic projects to an unconstrained 

least cost analysis  irrespective of their guaranteed inclusion in thefinal expansion plan. 

Whatever the imperatives driving the actual inclusion of strategic projects, this 

unconstrained modeling is nevertheless a crucial prerequisite for realizing the "true 

financial cost" of the strategic or "committed" additions so that sponsoring Government I 

Provincial Govcrri.rncnts may be aware of the financial implications of project choices. It 

is also necessary to outline what the least cost alternative to each individual committed 

project would have been, to help guide policy makers on other aspects of their energy 

choices -- such as environmental or political fallouts. It goes 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 role as the 

licensed generation and system expansion planner under thc Grid Code issued by 

NEPRA. In the present IGCEP, however, NTI)C has completely absolved itself of this 

legal duty. The regulator NEPRA, must therefore step in to ensur course correction on 

this front before any approval is conferred to the IGCEP. 

3 The problem of classification notwithstanding, committed and even existing Ofl-i1flC 

projects should not in principle be excluded or exempted in any way from being made to 

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 exercise to 

be at all purposeful, all projects and technology blocks should be stbjcct to a principle of 

continued competition. Any meaningful assessment of fuel source and technology share in 

the generation mix should and must consider the optirnality of technology option 

irrespective of the stage in the life cycle of a project. It should be noted that Nl'DC 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 actual set, of options not only for capacity addition hut also for replacement of 

existing and retiring projects or shelving of committed projects. In principle, therefore, the 

IGCEP should, have specified and worked on multiple scenarios and sensitivity analyses 

for determining the true least-cost and sustainable pathways for Future additions. 

In light of the above, NTDC's methodology with the IGCEP invites especial scrutiny for 

its inconsistency with the intent, letter, and spirit of the ARE policy. By protecting 

committed and existing fossil fuel and hydro projects from a fair 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 directional change from the past ..."Thc  30% policy minimum is 

in fact simply a mandatory minimum — not the ideal that the IGCEP should aspire to. This 

should apply more emphatically to carbon-based projects that are not çven on-line yet, and 

some of which may have not even achieved full financial closure, and are subject to delays, 

cancellations; and other future risks. The NTDC is thrcfore obligated to model and 

propose alternative scenario options that include not simply evaluation of renewable 

candidates as opposed to other candidates, but also the evaluation of renewable candidates 

'us a vis existing and committed carbon-based projects. It bears mentioning that a recent 

World Bank report finds several cases where it proves more economical to shelve 

committed and even existing projects with guaranteed fuel offtake agreements, and accept 

penalty payments instead of curtailing further amounts of RE generation. Even otherwise, 

alternative scenarios such as renegotiation of onerous non-renewable project contracts 

should be included in the modeling exercise to generatc meaningfi.il options for least-cost 

pathways. 

B. TIlE PROPOSE!) LGCEP hAS PLANNED CAPACITY ADDITIONS AROUND 

ECONOMICALLY AND TECHNICALLY RISKY HYDROPO WER PROJECTS 

FIydropowcr projects — particularly larg,e hydro — are notorious for cost-overruns, delays, 

vulnerability to climate change and shiting weather patterns, as well as significant renovation 

and maintenance costs and long-term decreases in capacity. This is quite apart from their social 

and environmental risks, and political costs which are especially high in the Pakistani contexts. 

There arc several facets to the risks associated with large hydropower projects as outline below: 

• Cost Overruns and I)clays: The IGCEP includes absolutely no analysis of the cost 

overruns and time delays associated with hydropower projects. A;rcccnt study by IEEFA 
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estimates that Ofli 15% of the planned capacity from last year's IGCEP is likely to come 

online on time with the rest delayed well beyond the end of the decade.2  This estimate is 

based on the pattern of existing delays, the percentage of actual physical progress made on 

the civil works and construction of powerhouses, and the present status of•nancing 

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 to 

touch approximately USD 49-6 1 billion. 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 ovciruns and delays for some 

of the larger hydropower projects included 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 years. This massive 4320 MW project, scheduled for 

construction over two phases of 2160 MW each, was supposed to come online with the 

first phase by 2023-2024. The impact of the COVID-19 pandemic, insufficient land 

acquisition, and security concerns, however, have led to several delays in project progress. 

Unplanned costs have also been massive. After terrorist attacks last year, compensation 

packages of upto USD 20.3 million have had to be issued and the project contractor China 

Gezhouba Group Company has also sought additional compensation to the tune of USD 

37 million. Together these factors have led to cost overruns of almost Rs. 100 billion (USD 

450 million). The project was initially approved in 2014 with a total cost of USD 3.9 

bilIion, but now faces an overrun of almost 12%. The fate of the 128 MW Keyal Khwar 

generation 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 its initial 

approval in 2004, the proposed facility had a PC-I cost of Rs.7. I billion. This figure has 

required a revision upto Rs. 26.1 billion in 2016 — nearly 4 t.ims the initial cost.. Dejays 
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have also comc with commercial difficulties, with the project's 2017 civil works contract 

terminated on accounts of non-performance 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 

difficulties in the past, with the latter hit by significant delays after Chinese financiers 

pulled out in 2018. 

The challenges with cost overruns and delays arc recognized as a significant variable that 

needs to be factored into planning decisions the world over. These factOrs explain the 

growing trend to replace large hydropower projects with smaller, more locally managed, 

run of the river projects. According to an Oxford study on the subject, 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 countries, 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 important factors underlying the unrealistic assessments of cost, and time 

overruns: "optimism bias" i.e over optimistic claims on the completion of a project based 

on unrealistic timelines; and "strategic misrepresentation" i.e., the deliberate or negligent 

underestimation of costs by project promoters to push or expedite the approval process.. 

In the Pakistani context, these findings are especially relevant. The case of the gargantuan 

4.5 GW Diamer 13hasha 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 

precedent in this respect. Construction on this 4,800-megawatt plant began in June 2020, 

with an estimated completion cost of USD 14 billion and scheduled completion in 2027. 

However, when adjusted for delays and overruns, the direct costs and.costs of financing 

have been estimated to bring the overall cost of Diamer Bhashato more than USD 60 

IEEFA study "To Build or not to Build: Keeping Pakistan's Hydropower Reliance in check. 
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billion with an actual operation date later than 2035. The tariff set by the Water & Power 

Development Authority of PKR 4.11 (USD 0.024) per kiIowatthoür — which figure was 

also relied upon input uncritically by the IGCEP — is therefore highly misleading. Experts 

estimate that the tariff would have to be kept closer to PKR 20 simply to break even in 30 

years. 

The large hydropower projects added by the IGCEP arc also fi.inded mostly through MDI3 

and foreign loans adding large amounts of external debt. Extensions to Tarbela for instance 

are being financed mainly by the World Bank Group, and Gazi Barotha includes funding 

support from both the WB and ADB with a 25-year loan of USD300 million from the 

former and a 20 year loan of S350 million from the latter. These projects are therefore 

adding massive amounts of external debt to a nation 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 macroeconomic situation and depleted foreign exchange reserves. Recently, in the 

case of Tarbela extension #5, for instance, WAPDA has struggled to pay contractors 

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 the 

contractors. This has meant higher debt and less favorable loan terms in the long run. 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 2023-203 1 period. In 

addition, WAPDA's own financial health is presently 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 arc also technical and financial implications 

related to replacement strategies in thc event of these delays. A recent study by LUMS RI 

demonstrates that in even a moderately delayed 1-lydro scenario, given the variability of 

wind and solar, the system is likely to experience shortages in summers in FY27 and 

beyond. Aside From reducing the reliability of the system, this delay also means an 

increased dispatch for Gas and Local Coal to fill in for the expected output of the 1-lydro 

power plants. The payments can be expected to surge in FY24 to more than PKR 70 billion 

on the back of these delays since energy must now be supplied by a larger volume of 

thermal power plants. The analysis shows that over the modeled period, there could be 

cumulative energy payments of several hundred billion PKR resulting from use of more 

expensive and/or imported fuels to replace energy from low-cost delayed Hydro. Given 

this evidence, the costing data, tariff indexation, and information for hydropower projects 

provided in the Annexures of the IGCEP arc misleading and incomplete. A more complete 

analysis of the true costs of hydropower is in order. 

• Hydrological risks: The IGCEP has also failed to adequately factor in climatological and 

hydrological risks to the hydropower pipeline. Hydropower projcct have historically been 

vulnerable to extreme weather patterns and seasonal shifts. This vulnerability has increased 

exponentially with climate change patterns, the effects 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 early onset summer and 

unprecedented heat waves saw alarming drops in the reservoir levels followed by the 

catastrophic floods later on. This is not a onc off event. According to recent studies, 

climate change is expected to drastically affect the availability and predictability of water 

as a resource for power generation with at least 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. Th IGCEP provides rio 

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 Hydropower plants (which is more 

than a third of total installed capacity) is subdued. This raises the risk of 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 IGCEP states that the "average seasonal values of 

monthly energy and capacity, as conveyed by the concerned project executing agencies, 

have been used to capture the scasonality in the output of hydroelectric projects." Quite 

apart from the absence of any independent verifications on this data as outlined previously, 

this analysis appears to be based on average monthly values from 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. l 0 year period after 

accounting for shifts in hydrological patterns owing to the increased climate risks. The key 

task was therefore to analyze the evidence 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 

C. THE DECISION TO EXTEND KAPCO (BLOCKS I & II) VIOLATES TilE LEAST 

COST PRINCIPLE AND IS OUTSIDE THE REMIT OF THE IGCEP 
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The IGCEP's arbitrary extension 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 Section 5.8 of the IGCEP as follows: "For the purpose of the IGCEP, a power plant stands 

retired either as per its PPA / EPA term or relevant CCoE decision." Section 5.2 of this year's 

ICCEP however, announces a "minimum dispatch of 500 MW from KAPCO CCPP (Block I & 

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 one of the assumptions of the current 

plan. however, no reference to any relevant decision by the CCI or the CCoE has been offered. 

1'hc ostensible rcason given by NTDC for this extension is "network requirements and 

constraints-." The IGCEP however provides no reference whatsoever to what those constraints are 

and why extending KAPC() Block I & II is the best suited, least cost option for meeting needs in 

the presence of other candidate tecimologies, In the absence of any policy based directive, or least 

cost assessment, such bypassing of the process and unilateral decision making through  arbitrary, 

opaque, and self-legitimating criteria is tantamount to an abuse of authority. 

Moreover, it is curious that the IGCEP has selected a project for capacity addition based on 

transmission related factors in the absence of an attending TSEP directive. The IGCEP goes on to 

state that "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..." This clarification in itself 

demonstrates the objectionable nature of this inclusion. If NTDC wishes that KAPCO be provided 

such an extension on grounds related to transmission constraints rather than least cost credentials, 

that preference ought to be first validated as a consensus decision as part of the TSEP analysis. 

Else, it may be modeled as an alternative to the least cost base scenario through a separate 

sensitivity analysis. Such an analysis must also outline the costs of such an extension and specify 

its expenditure beyond least cost alternatives. KAPCO is one of the most expensive and a major 

contributor to the capacity payments problem being faced by the power sector. 



ALTERNATIVE LAW COLLECTIVE 

Mailing Address: House No. 134, Street No. 11, Cavalry Ground, Lahore. E- 
MaiL: syed.qhazenfurmaiLcom  

Contact Number: +92-308-6124105 

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 fuel cost components as capacity 

payment on account of the upstream tariff structure of the mining projects. As a result, around 70% 

of the fuel cost is paid as 'capacity' while the remainder comprises the fuel cost component 

tactored 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 prioritized in dispatch. This priority hbwever, 

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 subsequent assessments of 

appropriate replacements. It merely reports that the project has shifted to local coal "as conveyed 

by the relevant project executing agency i.e. PPIB". without first 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 acknowledged by the power division itself. 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 fuel source for this transition. 

F. THERE IS NO CLARITY ON 110W KE'S LEAST COST MOI)ELING HAS BEEN 

CONDUCTEI) OR INCORPORATED IN THE PRESENT IGCEP 

This year's iGCEP incorporates the least cost plan developed independently by K-Electric. 

I-Iowevcr, 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 ofprojccts that 

are plainly unreasonable on the face of it The IGCEP, for instance, includes the 82 MW Turtonas 

Uzgor 1-lydro project as an optimized K-Electric Candidate. The said project however, is based in 

Golan Gol. Chitral, some 1750 km from the K-Electric jurisdiction. It defies reason as to how this 

project can reliably and cheaply provide electricity to consumers based in the K-Electric service 

area, particularly given the vast potential for cheaper solar and wind options in the Sindh region. 

The analysis and justification however, is missing from the IG-CEP. 

C. THERE IS NO I)1SCUSSION OR PLAN FOR 1)EMANI) SIDE MANAGEMENT 

DESPITE ITS INCLUSiON AS A "MUST DO" PRIORITY FOR FUTURE 

ACTION IN LAST YEAR'S ICCEP 
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The data on seasonal variation in demand and generation reveals a massive contrast between peak 

period generation (June to August) and off-peak period generation (I)ecember 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 oh the previous year's 

IGCEP by the LLJMS Energy Institute, the capacity margin peaks to 63% in the initial years during 

winter periods, while in summer 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°7 in the winter. 

The analysis reveals that the system remains in large amounts of surplus 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 sct 

to remain through the next decade. 

The best practices amongst power system operators is to maintain a capacity reserve margin of 10-

15% in order to balance reliability with affordability. Ilowever, as notcd by the aforementioned 

study, in the case of Pakistan's power sector, "ill- planned decisions and over-commitment 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 ratepayers' rates to 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 choices 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 consume,rs -- 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 in energy costs of more than a billion USI). Given that the core purpose of the 

IGCEP is to chart out a sustainable "least cost" plan, this negligence of the demand side of the 

energy equation is perplexing. 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. 

II. THERE IS NO 1)ISCUSSION OR PLAN FOR INCORPORATING HYBifiD 

TECHNOLOGIES AND BATTERY STORAGE OPTIONS IN ORDER TO FAST 

TRACK THE INTEGRATION OF RENEWABLES 

Hybridization of variable renewable energy projects — particularly through combining solar PV 

and wind with battery storage — is a recognized pathway for expanding the share of clean energy 

sources in the grid. Last year's IGCEP recognizes the significance of such solutions and notes that 

"futuTre plans arc required to be aligned with international best practices pertaining to renewable 

energy." The typical problem cited as a harrier to expansion of RE is the problem of intcrmittency. 

However, not only do solar and wind complement each other in terms of hourly and seasonal 

profiles, in the presence of battery solutions, they may provide a reliable and continuous supply of 

electricity to the grid. Such technologies — particularly battery solutions — arc gaining in popularity 

around the world owing to massively declining costs. Section 7.1 of last year's IGCEP notes that 

'powcr 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." 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 l.çast cost pathways for the integration of further RE. 
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I. THE PROPOSED IGCEP IS LIKELY TO EXACERBATE REGIONAL 
DISPARITIES IN ENVIROMENTAL IMPACT AND PRECIPITATE INTER-
PRO VINCIAL 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. 1-lydel potential is 

concentrated in the north — mostly in KPK, but the negative impact of low water flow 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 notoriously water 

intensive and poisonous to the local hydrological 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 pollution. The IGCEP simply does not 

take into consideration the injury of the upstream new hydro-power projects on the down-stream 

provinces. No attempt has been made by the IGCEP to evaluate the effect of these projects on 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 r divert 

water from a shared resource cannot be had at the cost of the right of downstream provinces to 

have access to 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 conflicts in the stale as well as the propagation 

of a disproportionate ecological and climatic impact in Sindh, Southern Punjab 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 objections 

from Sindh highlights the need to re-consider the proposed expansion carefully. 



ALTERNATIVE LAW COLLECTIVE 

MaUing Address: House No. 134, Street No. 11, Cavalry Ground, Lahoré. E- 
Mail: syed.qhazenfurtqmail.corn  

Contact Number: ±92-303-6124105 

success of any long teitii strategically important plan is dependent on the methodology and on the 

envisaged sequence of events under the plan. Logic dictates that NTI)C should have first prepared 

a Transmission System Expansion Plan' to meet the ARE minimums and on the basis of 

information provided 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 inducLing RE projects ona reactive 

basis, a new policy direction is being set.. it is estimated that such targets 

can be achieved but will require upgradation of the transmission 

infrastructure; this exercise will be undertaken in parallel and, where 

necessary, as a pre-requisitc' 

It is.more appropriac to the remit of NTDC for it to devote its efforts first to tl development of 

a technical and financial plan on how to expand and improve transmission and distribution in order 

to evacuate power ..&om. a. power project and to determine the cost of transmission lines thus 

allowing more. meaningful determination of demand and supply forecasting and a more accurate 

modeling of the true least cost and long-term sustainable generation 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 provincial agencies to take an informed and comprehensive decision regarding the 

procurement of power from. any particular technology and project. however, here, the IGCEP has 

that sequence backward. How then is ii possible for NTDC .to computc accurately and predict 

reasonably the true least cost long-term option when the details of the underlying transmission 

infrastructure, its upgrading costs and improvements in ability to support different technologies 

long term have not yet been. evaluated? 

In fact, the IGCEP choices cn often be complemented by the Transmission System Expansion 

Plan since the latter could even be an alternative to generation in given cases. Planning for 
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generation in the absence of the same would be counter-productive. In addition, the Grid Code 

rcquircs NIDC to identify new demand and generation rcquircmcnts by capacity, commissioning 

date, and location, the latter has not always been identified and may change the outcomes 

envisaged in the [OCEP. When the analysis is performed in tandem with a TSEP, the true cost of 

end-to-end electric supply can better be evaluated for all generation options. Thus, an end-to-end 

cost analysis of electricity supply should be considered for all generation plants. At present, the 

evidence suggests that Vhulc large-scale RE deployment is possible without a major expansion of 

the transmission interconnections between 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 former 

allowing for much lower costs in the event of intcr-zonal expansion of transmission infrastructure 

as well as higher optimality outcomes in case of distributed generation. 

IGCFP has also determined the.need to install more capacity without catering for transmission and 

distribution inefficiencies and losses, which by some studies of NEPRA amount to 23% to 25%. 

IGCFP has considered least cost solution using a combination of CAPEX, OPEX and Capacity 

factors. The TGCEP has f101 added in the separate cost of transmission line and related losses, 

dispatch requirements, and consumption patterns. A resolution of the T&D losses is likely to 

rcducc the riced to install more fossil powcrcd stations, especially Coal Fired Power Projects. 

The undersigned request your respected Ojjice to he allowed and invited to participate in any 

public hearings to further evince the above provided comments. 

Regards, 
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Comments on IGCEP 2022-31 

Submitted by civil society groups, academics and representatives of lower riparian groups 

Repre5ented by Indus Consortium for Humanitarian, Environmental & Development Initiatives 

Introduction 

1. The new iteration of NTDC's Indicative Generation Capacity Expansion Plan (IGCEP 2022-31) 

continues the alarming trend of heavy reliance on coal and large hydro projects to meet 

Pakistan's future energy needs. As members of Pakistani civil society, we identify the pr0b1em5 

of overrehance on hydropower and the continued reliance on coal ri the energy mix. In 

particular, we point to various technical, economic, social and. environmental costs, and how 

these are overlooked in NTDC's energy plans. 

2. Last year we focused on hydropower projects and raised our concern that the social, political 

and environmental impacts are-sufficiently addressed, that this would lead to many crises and 

the cost will have to be borne by marginaflzed 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 ecology, 

increase coastal erosion and sea intrusion, and increase the risk of severe flcods that may cause 

tens af billions of dollars in damages." 

3. This year's plan repeats the old mistakes. Touting coal as 'indigenous' and hydropower as 

'renewable', the NTDC continues down a path that relies on false and dated solutions despite 

the presence of bettor alternatives. Development of coal projects continues despite the GHG 

and public health issues for the country, and particularly issues of water scarcity arid toxicity, air 

pollution, and and dispossession of the local population. The numerous large hydrc projects 

have a history of delays, increased costs, reduced profits, along with incomplete assessment of 

the social and environmental impacts. In Pakistani context these are also a politically charged 

issue, linked directly to water scarcity and exacerbation of floods. These projects are likely to 

exacerbate food insecurity and intra-provincial conflict. 

4. 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, 

economic, social, and environmental problems associated with the committed and anticipated 

mega projects of IGCEP. Our analysis is based on well-established findings by the scientific and 

policy communities regarding the cost of coal, large dams, and run-of-the-tiver power 

generation. 

5. Not only will these plans increase our carbon footprint and subsequently mke the impact of 

climate change worse, they are also increasing the environmental and ecological damage to 

Pakistan's water system. This is the wrong climate for investments in coal and large darns. The 

government needs to do a better job of including all costs associated with large infrastructure 

projects, including long-term, recurring, and cumulative casts — 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 

6. The overall outlook 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 ri 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 E2). 

7. Certain aspects of the IGCEP are worth appreciating. The increased share of VREs in the form of 

wind and solar is a welcome move, even though there's room for increasing this share. The 

general tendency 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 taking all stakeholders 

onboard. 

8. The move towards 'indigenous' coal is touted as an achievement, particularly in light of issues of 

circular debt, inflation, and rupee devaluation against dollar. However, the category of 

'indigenous' coal still falls under fossil fuels with high greenhouse gas emissions. lndigneouscoai 

refers to.low-grade lignite coal found near slamkot in Thar, where mining operations have 

already begun in 2 of 13 blocks, 2 power plarit are in operation, and several are planned. The 

move tcwards coal does not bode well for Pakistan's climate goals. 

9. In terms of committed projects, hydropower share iS about 60%. The list ofcommitted projects 

shows that out of 69 projects that willincrease the ge4leraticn capacity by 22,180 MW, 23 

projects are hydropower that will generate 13,161 MW [see Table 5-3]. Most of the hydropower 

energy will be generated using large dams. While the IGCEP report doesn't list the design 

specification of the various projects, a quick analysis shows that at least 10 of the 23 projects 

include large dams, including mega dams such as DiamerBhasha, Dasu, Mohmand, 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 environmental and social costs, most 

of the share of additional hydropower generation 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. 

10. The report lists several hydropower projects as 'existing' or 'completed' even when these aren't 

fully operational or have faced damages in recent floods. The Neelum-Jhelum project and the 

Mohmand dam suffered damages during the recent floods; with the former not in pperation. 

[Annex B, B-i (I)]. . . 

Using the COLD definitior of large dams as dams with a Height of more than 15 meters. 



ii. The report justifies this shift to hydropcwer based on 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. - 

Here we outline some of the technical, environmental, social, and economic. problems 

associated with large dams and hydropower. 

12. IGCEP report specifies the objectives of power planning as: "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." (emphasis added. Unfortunately, as we outline in the following sections, 

many of the large projects, especially hydropower and coal plants are neither least cost, nor 

attentive to the political constraints particularly when considering the social and economic 

impact on communities threatened by these projects. 

The High Cost of Hdro: 

13. large dams are not suitable for current climate context: The current climate context is defined 

by extreme weather events. The Hinialayan-Karakoram mountain ranges are one of the global 

hotspots of this change, and experts have predicted extreme weather events, particularly floods 

with a combinaton of rapid glacial melt and extreme rains. Large dams are usually built with 

lOP year flood levels in rrjind, but given the likelihood of extreme weather1  these projects may 

not be feasible. Moreover, large dams generate greater risk by: increaing seismic risk in 

mountainous areas, reducing the floodpIairs ability to absorb large flood events, and increasing 

methane emissions into the atmosphere as a result of still water in the reservoir. 

14. 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 built in areas that were not significantly impacted by the monsoon this year. If the large 

darns being built in the hydro pipeline are used for flood events, they will not have enough 

water stored to meet the high summer energy needs. NTDC needs to clarify how these 

competing goals will be met in terms of the energy plans. 

15. Has NTDC incorporated the cost of evolving, dynamic risk of the proposed large and small 

dams? Traditional risk assessments often assume the stability of factors defining risks, but such 

traditional risk assessments are unviable in the context ofc11mate change and human-

disturbances in the river basin.2  Dam tisk is susceptible to evolution over time and already 

existing 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 varjing risks 

are estimated and whether these are included in the cost estimates of per unit electricity? 

16. The glacier burst events are on the rise in the mountains: Another serious risk factor in terms 

of large hydropower in the mountains is the risk of glacier busts. The glaciers in the Karakoram-

Himalaya ranges are hotspots 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 

MIIy, P. C. D., Betancourt,.J., Falkenmark, M., Hirsch, R. M., Kundzewicz, Z. W., Lettenrriaier,-D. P., et al. 

(2008). Stationarity Is Dead: Whither Water Management? Science, 319(5863), 573-574.. 



aused by glacial burst in India should be a cause of concern for Pakistani energy planners as we 

are bound to face similar extreme events in our country. Given this reality, will the NTDCexplain 

what type of risk assessment was undertaken to incorporate these new realities? 

17. Many dam sites have high risk of earthquake: The Himalyan-Karakorem-Hindu Kush mountain 

ranges are susceptible to earthquake events, and many of the proposed dams are being built in 

areas of AIK and Kh'ber Pakhtunkhwa with active fault lines and which havein recent years seen 

extreme seismic activity. Dams built in areas of high seismicity pose a very high-risk potential for 

downstream communities. Studies have also shown that dams with large reservoirs can trigger 

earthquakes. What is the potential cost of a darn burst due to seismic activity, along with the 

aforementioned variations due to rapid climate change? 

18. Long gestation periods and difficulty scaling up: Large infrastructure, in particular dams and hyd 

el projects don't produce any eieccricity until various components 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 hydro as our central response to the energy crisis. 

19. 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 physical construction has begun on only 39% 

of the projects. Out ofthese, IEEFA notes that only 15% of the planned capacity will come online 

in time. This leaves obvious questions about the heavy investment in hydropower given its 

history of delays and cost underestimates. 

20. Large 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 School, has meticulously 

shown that large infrastructure projects-- especially large dams --consistently underestimate or 

completely ignore costs of large projects, and overestimate their benefits. A recent study 

conducted by a team at Oxford University (Ansar et al, 2014) demonstrated that cost estimates 

of large dams are 'systematically and severely biased below actual values." Projects run into 

schedule and cost overruns that can range from 150% to 200% cf the estimated cost. Projects 

that are larger have bigger cost overruns. Furthermore, costs are usually higher in developing 

and underdeveloped countries. lf these cast overruns are applied to the case of many of the 

hydropower projects proposedin 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 

USO, could cost between USD 20 billion to up to USD 30 billion. 

21. High cost of the hydro pipeline: Estimates show that the total cost of the hydro pipeline, 

without including the social and economic costs listed above, can rise from current estimates of 

USD 31 bn to 49-61 bn. This will likely impact per unit tariff, even if these projects ignore the 

social and eccnomiccosts 

3 Moustafa, A. (2015). E.srthquake Engineeriilg: From Engireehng Seismology to Optimal Seismic Design of 

Engineering Structures. BoO — Books on Demand. 

Pakistan's vast hydropower pipeline at rik of not being materialized, https://ieefa.org/resourCesffact-Sheet-

pakistsns-vast-hydropower-pipeline-risk-rlot-being-materialized  



22. The social costs of dams are massive: Beyondthe added risk and Cost overruns, darns also 'incur 

large social costs. These occur primarily in terms of displacement and loss of livelihood. These 

Costs are also severely underestimated in the IGCEP 2022-31 calculations, The World 

Commission on Darn (WCD), established by the \'Vorld Bank, governments, and civil society 

actors in 1997, Conducted a comprehensive study of large dams and found that global dams 

displaced about 40-80 million people by year 2000 due to drowning in the upstream areas.5  

23. Downstream displaced groups are overlooked: Studies estimate that downstream displacement 

due to loss of ecology and livelihoods can be upwards of 472 million people with conservative 

estimates.5  This means that the downstream loss of livelihood can be of the order of ten times ef 

the upstream displacement costs. The cost of resettling the displaced must also be reflected in 

the plans, 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 n Pakistan have only 

considered the social impact in the reservoir area of the dam, but not on the downstream 

areas.' These ignored costs are borne by communities, and indirectly by the national exchequer 

through 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 landslides, sinkhoies, drying up of residents' water sources, 

and cracked fcsiinddtions in local houses. On a macro level, people lose frms and businesses. 

The displacement forced by dams promotes poverty. While it is rgued that the negative effects 

of displacement can be countered with monetary compensation, there are major flaws in the 

design of financial compensation for the displaced. The compensation is tied with land and asset 

ownership and documentation 'n Pat'stan majority of the population thaL uves in he iicin ty 

of dams struggles with poverty and landlessness. They have no means to access just 

compensation Lastly locally the dam ndjced disolacement is inked to rural urban migration 

crisis of livelihood, downward pressure on wages, labor and economic informality, stretch on 

urban resources, and extreme social and financial distress for the displaced, who usually find 

accommodation in the-slums. There have been documented casesof depression, domestic 

violence, disease and even suicide among the deltaic people displaced in Sindh.6  - - 

25. Dams destroy. downstream ecology: The costs of large dams are not only limited to 

displacement, but the environmental impact of hydropower darns are widespread and well 

documented. Hydropower impacts downstream river ecology by altering the seasonal flows and 

by potentially stocking ard diverting river f'ows in tne lrsus Basin Irrigation Sy tern Sediment 

trappings is a well-recognized phenomenon and lack of nutrient supply to flood plains, deltas, 

WCD. (2000). Dams and Development:A new framework for decision-making: The report of the World 

commission on Dams. London and Sterling, VA: World commission on Dams. - - 

Richter, B. D., Postal, S., Revenge, C., Scudder,'C, Lehner;B., Churchill, A.; et al. 12010). Lost in Development's 

Shadow: The Downstream Human consequences of Darns. Water Alternatives, 3(2), 14-42. 

7Asianics Agro-Dev. International (Pvtl Ltd., & WCD. (20001. Tarbela Dam and related aspects of the Indus River 

Basin Pakistan. A WCD case study prepared as an input to the World Commission on Dams. Cape Town, South 

Africa: World Commission on Darns. Retrieved August 10, 2017, from 

http://s 3.arnzonas.com/zanran_5tOrage/WWW.darn5.Crg/COntentPage5/13113l5.P.  

dHadi Abdul, 'Darns-and Displacement in Turkey arid Pakistan", European Journal of Economics arid 

Business Studies, Vol 3; Issue 2, https://revistia.corn/files/articles/ejes_v3J2_17/  



and wetlands severely depletes the biota and endangers large numbers ofnimal and plant life. 

While large dams are the biggest culprits, even small disruption in seasonal flows can have 

severe impact on fish migration patterns, which will incur economic and social costs for 

downstream and deltaic fishing communities. 

26. 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 

flows for sustainable ecosystems, especially in the downstream area. We have seen this type of 

conflict emerge repeatedly with the Indus River System Authority (lRSA) and WAPDA at odds 

during the monsoon months regarding maximum water storage for later irrigation- purposes or 

maximizing hydropower to meet summer demands by releasing maximal water. Unfortunately, 

environmental flows and downstream ecological communities are not considered a party in 

these debates, particularly riverine, deftaic, and coastal fishers and land users. Global initiatives 

and scientific communities have included the ecosystem users beyond energy users and 

agriculturalists in their stakeholders, with decommissioning and reoptimization of existing flows 

to meet all these various demands. Are the political, sodal, and economic consequences being 

fully considered as Pakistan moves towards further reliance on hydropower, thus increasing the 

stakes of some while undermining others'. 

27. Lower riparian provinces are also party to this energy planning: Unlike wind and solar, water is 

a common-pool resourcethat, ri its current uses in Pakistan leaves little leverage for dams 

relying on seasonal storage. Pakistan has a long history of water conflict 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 long-standing grievances. Since most of the 

hydropower projects will be constructed in KPK or AJK, the gains from any tariffs for these areas 

are unlikely to be evenly distributed. In fact, Sindh is likely to bear most of the environmental 

and social cost of these hydropower plants. 

28. Hydropower will severely damage an already declining Delta: A study conducted by NASA 

shows that the lndus Delta is under severe stress due to both climate change and upstream 

water uses, uses that include irrigation and hydropower use.9  The consequences of these are 

alarming, Os demonstrated by a recent report by researchers based at the Mehran University of 

Engineering and Technology, iamshoro: the Indus Delta is reducedto 8% of its historic size and 

loses about 200 square km of land each year to coastal erosion; sea.intrusion has caused water 

up to 100 km inland to turn brackish.'5As per the study, the Water accord of 1991 allocates 10 

MAE to the Indus Delta, but it has only received 1 MAE of water during 2018-2019. Water 

shortages in the Indus Delta 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 further decreased flows. The Delta, once with 17 active creeks, now 

only sees seasonal water in Khobar and Khar 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 upstream projects. It is necessary to address these concerns in the hydropower centric 

energy plans. 

Coleman, J. M., Huh, 0. K., &Jr, 0. 8. (2008). Wetland Loss in World Deltas. Journal of Coastal Research, 

24)spl), 1-.14. 

'°Siyal, D.A. A. (2018). Climate Change: Assessing Impact of Seawater Intrusion on Soil, Water and 

Environment on Indus Delta Using GIS and Remote Sensing Tools Final Report 2018, 149. 



29. The cost of biodiversity loss and migration: In line with the previous comrnert the loss of delta, 

inked to hydropower storage and diversion will cost Pakistan in terms of biodiversity loss and 

migration. The Indus Delta contains 19 Ramsar sites (wetlands) that are considered vital for the 

ecology and environment of Pakistan's coastal areas. Many fish species that are an important 

source of livelhood for the people are going extinct: this includes famous estuarine fish locally 

known as pa/Ia, 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 already migrated out of the delta, which will add pressures and economic 

limitations in large urban centers of Karachi and Hyderabad. Can Pakistan continue to ignore and 

afford these losses? 

30. The run-of-river 'mislabeling': As mentioned above, the IGCEP 2022-31 has listed many large 

darn based hydropower systems as 'run-of-river', ostensibly to support the claim that many 

social and environmental costs are minimized. As per the European Netwprk of Transmission 

System Operators for Electricity, run-of-the-river hydropower is distinguishable from dam or 

ponding hydropower plants, where the former has natural flows while the latter do not, It is 

important to clarify the criteria, being used to label some hydropower plants as run-of-river, 

whether these have significant reservoirs or even an upstream large darn. The construction f 

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, including the 

Indus, ihelum, and Kunharrivers. It appears that the label of run-of-river is used to 'greenwash' 

iarge hydropower dams. Moreover, the cumulative effect of many small run-of-river plants on 

streamflow has not been considered. 

31. 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 to 50%. of the mix, will 

solve Pakistan's energy crisis is absurd, and not supported by evidence. We have listed the 

various costs that are not accounted for in the per unit energy calculation — the costs associated 

with cost overruns, increased risk of failures, social and environmental impacts. The shifts in 

seasonal flows along with increased flood events mean that the river systems cannot be relied 

upon for reliable generation of electricity. 

32. Neelum-Jhelum disaster: The recent 'failure' at the Neelum-Jhelum power plants is an 

important case when considering the future of the 'run-of-the-river' hydropower projects. The 

969 MW. project had already faced delays- proposed 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 a total of over USD 1 billion from Chinese investors, an increase of about 600 percent 

than the initial estimates and a delay of 21 years.1L The project was shut down in July 2022 with 

cracks appearing in one of the tunnels, and investigation of the failure is stillund,er way..'2  

The Cost of "Indigenous" Coal 

"Isaad, H. (2022). To Build cr Not to Bui/d: Keeping Pokiston's Hydropower Re//once in Check. IEEFA. 

° Ahmad Ahmadani, "fault behind closure of 96 MW Neelum-ihelum plant remains unclear", Pakistan Today, 

July 19, 2022 . 



33. Coal is still dirty: We take this opportunity to register our reservations about the planned 

dependence on indigenous coal, Coal, whether indigenous or imported, is still dirty fossil fuel. It 

will not only increase Pakistan's carbon emission footprint, but it will also increase costs in terms 

of public health issues related to air and water pollution, along with land use shifts that 

adversely impact the local communities. 

34. Public Health Cost of Thar Coal pollution: 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 pollution related causes over the 30-year operating life 

of the plant. Author LauriMyllyvirta  of the Center for Research on Energy and Clean Air (CREA), 

had previously conducted research in the European Union and South 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) arid 

57,000 years lived with disabilit'1 related to chronic.obstructive pulmonary disease, diabetes and 

stroke." The move towards 'indigenous' coal, it shems, comes at the high cost of local Than 

peoples. 

35. Coal makes water toxic: The dewatering from the Thar coal mines has already been reported to 

adversely impact groundwater and surface water reservoirs in Thar. Expert analysis suggests that 

diffusion of toxic water from the Goraho dam and DukarChaou reservoir is causing health 

problems among nearby communities. Future dumping of coal-ash infused wastewater from the 

power plants will further threaten local populations. These are, once again, high costs that have 

not been included in the 'least cost' tariff calculation of GCEP 202231.1 

36. Coal will add to water conflict: Research by Austrian author Paul Winn of the Hydrological 

Consulting points to the high water demands of coal, and the likelihood of Thar coai 

exacerbating the water conflict in the lower ripadan province of Sindh. As' per the study, the 

water deficit between maximum mine dewatering rates and raw water demands of all power 

plants operating at 75% load is about 1000 billion liter per year (GLpa), increasing to about 150 

GLpa after 25 years of mining. This means that the deficit will need to be met by diversion of 

water from the lndus Basin Irrigation System. The province of Sindh, already vulnerable to water 

scarcity, will suffer the social, economic, and political consequences of this new water conflict. 

37. 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 a 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 to cause conflict, but will likely cause lack of provision of 

water due to general water scarcity issues. In this case, the coal power plants will not function, 

and Pakistan will need to turn back to the imported option, thus perpetuating the very cycle of 

circular debt that this shift is designed to avoid, 

'3 Myliyvirta, L. (2020). Air quo/dy, hu!th and toxic impacts of the proposed cool mining and power cluster in 

Thor, Pakistan. Centre for Research on Energy and Clean Air.htto.iL/energvandCleaflair.Org/WP/wP- 

con ten t/ucl oads/2020/05/Tnar.Coal-ClUster-CaSeStud Pakistan.pdf 

'Tharis are forced to consume toxic water.' (2022, March 26). 

QAWN.COM.https:/jwww.dawfl.cOm!neWS/1681755  



38. Land Problems for Local Than people: If GCEP plans are considerate of the political constraints, 

then it must attend to the political demands of the communities that are directly impacted by 

these projects. ri the case of Thar, the study of and acquisition and resettlement paints a' 

woeful picture. Not only are Than communities getting insufficient compensation, facing 

pollution and water shortages, they are also facing massive land use shifts. In particular, their 

historic and traditional rights to large swaths of grazing land, locally known as gowchar, is being 

ignored by the private companies and government alike. 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 alarming trend, and must 

be addressed in the cost calculations of the shift to 'indigenous' coal. 

39. Proper Coal Costing Is Needed: The troubling thing about these costs is not that we don't know 

about these. There's plenty of scientific studies, economic analysis, and costing methodologies 

on all 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, N EPRA and other relevant bodies continue to ignore these costs, These costs must be 

included in all tariff calculations, with the best, average and worst case scenarios considered. 

The Policy of Ignoring Communities 

40. Political constraints as 'elite politics?: The IGCEP 2022-31 clearly states that power planning 

seeks least cost solutions within certain constraints, including political constraints. We welcome 

this inclusion and attention to politics, as this gives a way for communities to voice their 

grievances. However, when we look at the projects committed, we can clearly see that the 

concerns of adversely affected communities are not addressed. Will NTDC clarify what it means 

by the term 'political constraints'? Is this merely code for addressing the concerns of the political 

elites, establish ment powerbrokers, and the fina ncial investors? 

41. Proceduralism 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 execution. 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 

addressing 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 experts develop these plans. There's a long history of dismissing people's 

concerns about the harms of the projects, as development expects, policy makers, and 

international investors externalize the true environmental and social costs without effective 

participation, informed consent, and free and inclusive consultations with t,he kacal and affected 

communities. Hiding behind such proceduralism is not the way to go. 

42. old lessons forgotten? It also seems that much of the historic work done by activists, 

communities, and academics is sidelined or ignored. A case in point is the recommendations by 

the World Commission on Dams on the social and environmental impact of large dams. These 

Kamal, A., Moulvi, Z., Lashari, A., Hamirani, A., &Rafe, A. (2022). Coo/Rush.' The impacts of coal power 

generation on macis land rights [Research Stud'j. Rural Development Policy Institute.httqs://acice.com/WP- 

rights.pdf 



costs are systematically excluded from the financial calculation. In a recent report by the World 

Bank, it is noted that the environmental and social costs of large infrastructure projects are 

systematically ignored, and often excluded from the scoping studies of these projects. Despite 

reccmmendations of rigorous anal'sis and estabhshing principles like Free Prior and Informed 

Consent, the planners in the power sector have systematically fallen short. While we write these 

comments, we are aware of the long history of engagement between comm unities adversely 

impacted by these projects on all formal and informal arenas of contestation. It seems though 

that the powers that he ignore all the lessons learnt from all the hard work, and return to 

business as usual. 

Our Recommendations and Demands: 

43. We take this opportunity to register our reservations about the planned dependence on 

hydropower despite its numerous problems. Pakistan's shift to hydropower signals a number of 

problems. The proposed hydropower projects will have huge economic cost overruns, will cause 

environmental damage; are unsuitable for the climate and seismic conditions, and will ha'/è 

adverse social and economic consequences for lower riparian groups, particularly the 

communities of land and water users in Sindh, the Indus Delta, and the riverine communities. 

The 'fuel' of hydropower, water, is a scarce and public good that is already severely taxed. By 

adding more hydropower without considering those with existing legal and established claims on 

water use, the IGCEP 2022-31 indicates a plan that is likely to increase water conflict in Pakistan. 

The true cost of hydropower, some of which is highlighted in this brief comment, is huge. It is 

incumbent upon NEPRA, NTDC and other responsible bodies to take into account all these 

various costs. 

44. The hydropower commitments of IGCEP 2022-31 seem to neither consider the rapidly changing 

climatic conditions, nor the existing socio-hydrological realities of Pakistan's river systems and 

the millions dependent on the vast mosaic of healthy river ecosystems. These projects will lock 

us into costly, technically unsound, environmentally destructive, and politically charged project. 

The planners also seem to have ignored what's happening across the globe. Thousands of dams 

have already been removed in the US and Europe in the past several decades, after careful 

refection on their economic, social, and ecological costs. Pakistan must not repeat these 

mistakes and commit billions of US dollars in inefficient and disruptive energy systems: 

45. The costs of shift to 'indigenous coal' are also numerous, and calculable. The NTDC must ask the 

relevant departments 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' coal as a net 

positive. 

46. Following international best practice as established by the. Worl&Cornmission on Dams Report of 

2000, and insights from subsequent research, all alternative options to a new large hydropower 

plant should be considered. This includes but is not limited to: underwater storage (on the 

model of 'water banking' in the US West), solar power, tidal power, wind power, micro-hydel, 

and controlling inefficient and consumption of water. Wind and Solar offer the greatest 

potential and must be prioritized instead of costly hydropower. 

Young, W. i., Anwar, A., Bhatti, T., Borgomeo, E., Davies, S., Garthwaite Iii, W. R., Gilmont, E. M.,-Leb, C., 

Lytton, L., Makin, I., & Saeed, B. (20191. Pakistan: Getting More from Water. World 

Ba nk.https:/Lopenknowledge.worldbank.Org/handleulo98b/3  1160 



47. The government must be prepared to ensure substantial participation of a broad rangaof 

stakeholders in the planning process. This includes not only credentialed planners and 

politicians, but direct representatives from communities that are impacted by factors including 

but not limited to: flooding, resettlement, fluctuation of flows downstream, electrification, and 

changes in transport network. To ensure substantial and meaningful participation, is the 

government prepared to cir.culate (along with translation into local languages) all relevant 

planning and soda-environmental impact statements with all stakeholders in a timely fashion? 

48. Is the government prepared to develop a comprehensive water strategy that does not reduce 

the Iridus to its potential hydra-energy? A wise, efficient, and responsible government policy to 

Indus waters must integrate energy policy with other domains, including but not limited to: 

agrarian policy, trade policy, livelihood stability, ccnservation, heritage, constructive federation 

building, friendly international relations, and long and medium-range planning for wise use of 

Pakistan's natural resources. 

49. Some of the concrete steps that can be immediately taken are: 

a. Release all PC1s of the projects, so these can be independently evaluated. 

b. Release details on the methodology used for cost-calculations, so that gaps in these 

methodologies can be identified. 

c. Increase the scope of 'costing' methodologies to include long-term, recurring, and 

cumulative costs - such as the impact of upstream hydra projects on downstream and 

deltaic communities. 

d. Release information on how the competing demands on scarce resources such as water 

for hydropower, water for coal, water for agriculture, and water for urban supply are 

being met. 

Conduct detailed stucy of the air and water pollutants in all ptojects, 

monitoring and public sharing of the data. 

f. Institutionalize the best practice of Free Prior and Informed Consent. 

g. Disseminate ALL project related social, environmental, and economic impact, assessment 

in local languages. 

50. We expect that NEPRA, NTDC, and other government bodies will take our intervention seriously. 

We expect responses to our concerns, in particular to our specific points regarding the 

overlooked and ignored costs, climatic and seismic risk calculations, estimation of social and 

environmental costs, the exacerbation of climate change n coastal areas, and the costs of 

increased water conflict in the country. 

C. with effective 
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Mr. Syed Safeer Hussain, 
Registrar, NEPRA 
NEPRA Tower, Actaturk Avenue (East), 
G-5/1, 
Islamabad. 

KE 

Ref No. BD/MZ/NEPRA-0913/2022-1810 
October 18, 2022 

Subject: Comments on Indicative Generation Capacity Expansion Plan 2022-2031 

Dear Sir, 

This with reference to NEPRA letter No. NEPRA/DG(Lic)/LAT-01/18675-33 dated September 27,2022 
soliciting stakeholder comments on the Indicative Generation Capacity Expansion Plan 2022-31 
submitted by the National Transmission and Despatch Company Limited. 

In this regard, please tliid our comments enclosed as "Annexure A" to this letter. 

Mu.', rZubecl 
Head' Busin Development 

End: Annexure A 

4 KE House, 39-B, Sunset Boulevard, Phase-Il, Defence Housing Authority, Karachi 

www.ke.com.pk 92-21-3263-7133, 92-21-3370-9132, UAN: 111-537-211 



Arinexure A 
Letter Ref No. BD/MZ/NEPRA-0913/2022-1810 

October i8, 2022 

Comments on Indicative Generation Capacity Expansion Plan 2022-U 

The preparation of indicative Generation Capacity Expansion Plan 2022-31 ("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 
results in the long-term. 

a) Clarification on recently announced io,000 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 io,000 MW of solar projects. In this 
regard, IKE 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 20 22-31 focuses on generation cost 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 202 1-30, NTDC had acknowledged that to ensure true least cost principle, NTDC 
is obligated to prepare 'ISEP along with IGCEP for submission to NEPRA. 

Therefore, t is submitted that IGCEP should be prepared in consolidation with the TSEP, as despite surplus 
capacity, due 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 Hydel Generation 

Out of the total projected generation mix in 2031, hyde! accounts for 39%. We understand that the future Hydel 
generation is based on historical water flows, however, considering the seasonal & climatic impact on hyde! 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 reliability of supply to the 
consumer. 

d) Delay in completion of Hydro Power Projects 

Development of public sector hydro 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 timelirtes, 
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. 

Page i of 2 
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October i8, 2022 

e) Retirement of low-BTU Indigenous gas-based plants 

Retirement of around 800MW of indigenous gas-based plants (Liberty 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 plants are operated on indigenous 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-comrnercial analysis and availability of gas for these projects rather than on expiry of their PPA only; 

1) 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 
'ollows: 

• Existing imported coal-based power projects (Sahiwal, China HUBCO & Port Qasim), 
• Low Btu gas-based projects (Uch-H, Engro and Foundation) 

We would request that existing 'Take or Pay' fuel commitments on plants in KE fleet (i.e. BQPS-III and SNPC) 
should also be considered in the 1GCEP. 

Moreover, it is also recommended that 'Take or Pay' fuel commitments need to be considered for all future base 
load projects (i.e. Local Coal, RLNG) that would have fuel procurement considerations considering the depletin.g 
indigenous gas reserves and moratorium on coal globally due to carbon targets and climate change. 

g) Fuel Price for local coal-based project 

Section 5.2 of draft IGCEP 2022-31 mentions the following assumption with respect to candidate local coal-
based projects: 

"For candidate local coal-based projects, the fixed fuel cost component C'FFCC) of 11.2 $/Ton (71.821 $/kW-
year) and fuel price of 9.9 $/Ton (0.88 $/GJ) have been considered as per WEB determination of 2020 
pertaining to Thur Block-fl at 30.8 MTPA." 

However, it is requested to reconfirm the basis of these assumptions and also disclose sources for the same'. 

h) ICE integration in IGCEP 

In the draft IGCEP 2022-31, timelines for RE projects are inconsistent from KE submissions. Accordingly, it is 
requested that the timelines as submitted by ICE 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 Abmed which have now requested two-year extension till 
2024 and have filed tariff petition accordingly. 

Page 2 of 2 
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C9 LSGHYDRO .- 
POWER LIMITED 
Office 29. 3rd Floor. Executive Complex. 0-8 Markazi4amabad Pakistan 
Tel: +92 51 8435288 
http://www. lsg-hydro.com  

Mr. Tauseef H. Farooqi 

Chairman 

National Electric Power Regulatory Authority 

NEPRA Tower Attaturk Avenue, Sector G-5/1, 

Islamabad, Pakistan 
C, 
z 

Tele: +92 51 9210215, Email:  nfoneora.ora.ok . . . . 

Subject Comments on Indicative Generation Capacity Expansion.Ptan 20222031 . 
(IGCEP 2022) 

Reference letter No: Nepra/DG (Lie)/LAT-01/18675-33 . . 

Dear Mr. Farooqi, 

Korea Hioro & Nuclear Power Co Ltd IKHNP) s the largest sta e owned elect ut gene d on company l) 

the Republic of Korea, with total generation output of over 28,500MW. KHNP supplies more than 30% of the 

country's total electricity consumption and hasbeendelivering various energy projects around the globe. It is 

developing a 470MW Lower Spat Gah Hydro Power Project ("LSG'l and a 450MW Athmuqarn Hydro Power 

Project I "AHP") in Pakistan. 

The letter of Intent (Loll for the LSG was issued by Pakhtunkhwa E'nrgy Development Organization )the 

"PEDO")to KHNP on June 29, 2021, under KPK Hydropower Policy 2016. The LSG is  being implemented through 

a special purpose company named LSG Hydro Power Limited Ithe "Company"), whch is currently a whoily 

owned subsidiary of KHr'iP. A feasibility study on the LSG was conducted by AERY, a renowned global 

engineering company. In August 2022, a Panel of Experts (the "POE") convened by the PEDO va!idated the 

results of the feasibility study. The Company plans to pursue the LSG hile complying with National Electric 

Power Regulatory Authority (the "NEPRA") Licensing Procedure Regulations, 2021. - 

NEPRA has sought comments on the draft IGCEP 2022 through a noticeub1ished innational newspapers on 

Setember 27, 2022. KHNPhas reviewed the initial draft of the IGCEP 2022 and would like to put forward the 

following submissions for consideration by the Authority. 

(7 I. During the determination of IGCEP 2020-30, the Authority emphasised the inclusion of LSG in the upcoming 

iteration of the IGCEP. The Company provided the raw data available at the time of the IGCEP 2022 proforma 

in December 2021. Since then, the functional specifications of the LSG have changed following the input from 

POE and further optimisation by AFRY. The table below demonstrated the comparative specifications of the 

LSG, as provided inIGCEP proforma and approved by the POE. . 

lhll}JIII)flhltj Ill llilllr)l Ill Ill ll1lllI III II 



Category IGCEf' 2022 Draft POE Approved 

Annual Energy (GWh) 1,898 1,925 

Economic Life (Years) 30 50 

Project Cost (Mu USD) 1,131 1,085 

Capacity (MW) 496w 470 

The annual energy, cost and economic life have enhanced in the approved feasibility study of the LSG, proving 

improved economic and financial feasibility. We are convinced that ithe verified results of the LSG are 

reflected in the IGCEP classification, the project could be included in the Optimised Projects list. Therefore, we 

kindly request NEPRA to direct the National Transmission & Despatch Company (the "NTDC" to consider the 

updated input of the LSG to test the viability of the project as an optijniséd Project. 

in IGCEP 2022, for evaluation of the annualised cost of hydropower projcts, the economic life was assumed 

to range between 30 and 100. Previous versions of the GCEP assumed that all hydropower projects would 

have an economic life of 50 years. The project's economic life impacts the overall annualised cost and may 

provide misleading results fcr the optimisation of the projects. A rerun of the IGCE? 2022 should be conducted 

to demonstrate a comparable analysis of all candidate orojects. 

The Company intends to acquire a Letter of Support (LOS) by June 2023. To that end, it plans to request NEPRA 

to issue a generation license within the year while complying with relevant laws and regulations. Also, we wish 

to complete the tariff petition for the feasibility study stage by the first halT of 2023. 

We ask for NEPRAs active support so the Company can receive the LOS io a timely manner. 

Thanks & Regards. I 

 

S 

Sangwoo Kim, 

Chief Executive Officer, 

LSG Hydro Power Limited. 

 

CC: 1. MD, National Transmission & Despatch Company, Lhore. 

2. Secretary, Energy & Power GoKPK, Peshawar. 

3. CEO, Pakhrunkhwa Energy Developmcnt Organiation,Péshawar. 

4. MD, Private Power and infrastructure Board, lslamabd. 
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The Chairman 
National Electric Power Regulatorj Authority 
NEPRA Tower, Ataturk Avenue (East) 
G-511, slamabad 

Dated: Oct 14, 2022 

Subiect: Comments on the GCEP 2O2231 by Pakistan Renewable Enery Coalition  

Dear Sir/Madam; 

Attached herewith are comments from the Pakistan Renewable Energy Coalition, in 
response to the IGCEP 2022 prepared by NTDC for review nd approval of NEPRA and the 
NEPRA Public Hearing Notice, in'nting comments in writing and participation from all 
stakeholders. 

The RE Coalftion 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, Paris Climate Agreement 
and updated Nationally Determined Contributions (NDCS) of Pakistan. 

We hope that these comments and suggeshons are taken up by NEPRA in the public hearing to 
be held on 19.10.2022 and are incorporated in any further revisions or iterations of the IGCEP 
2030. 

Best Regards, 

 

On behalf of Pakistan Renewable Energy Coalition, 
Muhammad Mustafa Amjad 



The following organizations as a part of the RE coalition endorse the comments that follow this 
letter. 

1 Renewables First ri E 

2 

Policy Research Institute for Equitable 
Development 

PRtED 

Sustainable Development Policy 1pstitute 

* 

4 Indus Consortium (flt-tu ,ortium 
J— ,ar-w e q 

t',,s 

6 

The Knowledge Forum THE. 
KNWLEDGE 

FORUM 



c:orort on tha GCEP 2)22-31 

Subrdtted by the n.vah'le Energy Ccalidun 

0eted: Cot 1 2022 

The latest vesion of the IG-CE? shcvis ctabie 0 rovemetcs over tie ore o•s one. A'a are hr; ;:'i 

to note that several of the comments and concern; of our partner or nicanons related to cs: 

years ICCeP such as foliowng torcugn on ARE 2019 targets anci nci'js'nc of cIstcoutecl k: 

generation in planning document have beun addressed in this current version. However, the 

current version of IGCEP involves various assumtions end constraints which prevent it from 

acnieving the true and opt!rnal potent;al or renewable energy n national electricity generaton. 

1. Transparency & Open Access of IGCEP Model Input Data 

Tire ICCEP stas with the acknowledcrement that the document "relies extensively on the 

incut cata pro'viaec ny a wdc ranac of entoes. Tn data, provided by varous inso:ut;ons, 

hs a sign can rci in Jerinrig th ovIl o ecL on and Dote ts a we plannir o oc 

Its trierefore Continent tnaz trio data used n this manner should bmade PuDlicy avanaoe 

on the relevant 'iecsites dora with ratoncie and metnodolocie; to ensure transparency 

and pubIc scrutiny. Without the pLiblc availahiiirt' of such data, the content of GCEP 

remains shrouded in mvstenj and presents a rna.or hurdle to independent attemots tc 

verify and improve the planning process cv research institutions ar.d think tanks. Vie 

request, therefore, that the data used n ICCEP along with its coiectiori and calculation 

methcaoiogles should be made oubli:l' available on the websites of concerned 

insttutons. 

2. Missing Information on Parameters Assumed for Solar and Wind 

In section 5.13 teble 5-6, parameters for candidate solar and wind prolects have been 

orovided. However, no rationale or costing methodology has ceen CiVefl. it is further 

unclear how tne ariruau zoo cost or enemy comes out to cc trio same icr li tnree 

technoloces i.e. solar utility, solar feeder and wind at 4 cents/k\A'h It is also unclear what 

impact the scale of tne oroject may have on tnese carameters. Therfré ve request trat 

the rationale ano costing metnodology for these parameters be incorporated nto the 

IGCE? for further clarity of relevant stakehoiders. 

3. Mssing information on Calculation Metnodology for Net Metering 

in sector, 3.9.1 t:ie 5-4, 3 total of 4,32T MVi' of net metering 1450 MW each year from 

Juit' 022 onwardsi. has been Nsto committed ceoccity. It is mertione'O that the figures 

for the same have been provided by trio AEDS. However, no rationale or costing 
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on:Hcdcic•og fur those no: sHg :ar'eo: he Incorocrated nto the ICCEP to coca 

transparency and :olab:flt,  In ccpucl:v Honing. 

4. Missing Transmission System Exoan s1on Plan and Extension cf KPCO B-l&fl 

- . .-,_._.t--'' a ,.tnmo,, u 

KA?CC CCPPtBHck has been :ov:deci n toe months 0.1 Mat' to Septembe dli :e 

veer 20.23 beyond Its PPA ex n of Cc: 2322. The reason for this exfension ha; beer, dccc 

as network r uirrn=ms and :on;:minm. : oat 2 1 30,  been rnendoned tnat tois en:onsloo 

will be assessed in the ongoing lransmlss,on, System Expansion Plan (733?). Hcs'ievr. 

such trCn;flssion plan aopoars :o fl don: md mc tentative date for its publication he: 

been crcvcxc. Mo'eover o.:mamm to too current IGCEP state; coat tne C:P 

excius:ve of any costs rolatin: :0 p owe:: s"s:em evacuation and transmission sv-cte 

exoansion". I hose cos:s soar oniy Ce alcoarec "rollowng tr.o approval or toe trarsmssIo0 

sys rem xpnsion cost ailocaton cr;:erie b. riCh. Tno extension of KAPCO beyono os 

therefore raises tne oues:ion os to eh has it ceen considered in iCCEP on transmission 

relatec reasons aespite the tact that HPCO has been allowed 455 days of force maieure 

events coo to cool sboages betweon June uCti and Oct 2022, the hignest numoer cc 

days in all national olams. Is iovar:t to note that the average price of energy 

ourchaseo from KAPCC cuong fiscal year 20tH -22 was 42.51 Rs/kiVh exclusive of capacity 

Payments as per roe Etmo o indosro eoort 2022. Tne caPacity payments issued to 

KAPCC during the same year add enotnm 0  billion to the payment. Moreover, due to 

the Bulb Coerare Own (BOO1  oasis, tne and and other infrastructure associated with 

KA?CO remains at the disposal of the iF? which is a further loss to the national excheciuer, 

The TSE? related ssos on the OaSIS of which extension to KAPCO has been granted maKe 

no sense wnen we :onsde: me fact toat NDC is unwh:ng to excend toe sate 

considemtion to rname mansmssicri r:ramruc:ure costs incurred in large hvdro prciect: 

n toe north. T rere is tn: a :on:radIcon In C3 trearmen: of KAPCO and large hyorc. 

This s further prooierna:c no ur her dotals on. the articu!ar nature of crI 

constraints aro'no ,IH°CO hoe :;een. and no at:emo:s 0 sic been made to OXPi :10 

altmna:ise Toeri or tech no:::: h. :1:0 :: s'n ':o agencies n ph:  cf oil the ado 



argurtens, ';:c r;'1t 0et ha ext ono of :<A?C) 0-1001 be m.3dC ouheft 'J h? 

assessment and the ccrnpl atice of TS2P ha expadi ad for fulhilirrent ol the jh'i;.a' 

ganerat;on :'.:•Jecc 0 its t:'.ie farm cccl s 

Missing Pationaic for Scenario V Addition oF 1320 MhV Local Cccl in '(ecis 2)27 an.J 

2030 as Commrtted 

The IGCEP 202231  considers 1320 MW of eci coo! in the ycer 202 / end 2030 each 

(cumulative 2640 MW) as committed ceoactv. However, it is not clear why this scenario 

nas been carried out when the base case s:ererio has already oph'nized local coal at a 

maximum of 990 MW in the year 2027. Moreover, as table 03 makes ft perfectly ciear, the 

addition of local coal incurs a cost ot S53.06 billion, much hiaher than the 52.93 bl!iiofl of 

the base case. Therefore, we request tOat a ustificatico for inclusion of this needless 

scenario in the current version of COO? be provided or ahemaftely, the scenario be 

excluded from the report. 

6. Orcumventing the IGCEP: G2G Projects and the 10 GW Initiative 

Section 1.6 of tne document lays out tne purpose cf the COOP in clear words as follows: 

The focus of tnis plan is to identify generation adoicians, by capacity and fuel type along 

with commissioning dates. for a certain pen period, througn optimal use of all available 

generation resources". It is therefore nertinent to ask how the initiative taken by Ministry 

of Energy power dvision to replace 1000? MW of fossil fuel based generation with solar 

PV fits with the planning of ICCEP. Given that 5uc0 huge fact track investments can have 

major financial imulrcations for tne power sector and the economy at large, it is mponant 

for sucn nvestmenta to cc a part or GCEP scenarios in order to ascertain their true cost in 

the short and long term. Moreover, the assumptions of the ICCEP include provisions for 

G2G crojects to cc added as committed inputs. As previous iterat:ons of lCCE? have 

shown, proJects added in the committed category are removed from the least cost 

considerations end discussion aisogetner, even if they run contrary to the purpose of 

ICCEP. It is important to ask, why does ICCEP allow provisions for comrn:tted projects 

through GSG channel to be added indefirutely into me future for projects which have not 

even been conceptualized vet and when added, wil be able to bypass the enm:re 

optimization prc :ess? Whetner it is the case of '10GW addibons proposed by the Ministry 

of Onergv ? orver Divisiont or the future G2G projects, why does IGCE?, being the master 

national plan of power sector, accept ra'. data and inputs from outside instead of 

proposing such add:uorr; itteif based on its own visron and cotimization Even if ICCE? is 

forced to acceor sL:c0 inputs, 'h are sucr orojects :reated as committed insteac of ocirto 



tre:ed as possit-  -a scutcics ta 15: toh: chair t:ue Lna:cial cor:s? In order to :n. 0 a 

r eti';a of '•.: n -.) va rev ust the: a fiaancftl too 

CV sOar c::'ce nada a tart s;:sarcs to cl.arhy and build a chance 

a huce a - runt cf ca:sr ad:i)cn to ha o.:i. also 'cphcst ha: 

cart:.: no a s prn ; ad .0) cu : is :: .. a:) fast) hal based ciants  eve esoecte.J to 

/:':C 52 tcltcn oi;ea toe 0: rita: o.:n'i of rha P0 cia reaOu tsr tail, 

r:rm anv'aay and t;aor ra;a' - - at this stage. :Lsr: 

also ask that rationale be provided for incluJirej C2G pojects under the haading ct 

ccmmftted proe.:ts since Sicit p;tc)cs clear:.' bapass the iGCE? process and crc 

likely to discourage private investment in a soon to be open and competitive market. 

7. Vlnd & Sole-  Constraints and aTrue Vncc,:s:rained M abel 

In scenario IV c the hCEP 2022-St. an uncons:maned model of sOar and wind has been 

yarned out whoo nas resulted in 64  May of acbi:ior.ai wind wne 293 MW of soia P' 

nas been reduced. However, tne unconstra:ned model beas tne quesoon: wry have toe 

soar and 0n constrants neen anuied ac thc case . 0 0 :ne Foss :et On vast 

basis if nbt least cost, are the resccec:ve snames of wind and soiar bane imniteb? We 

reauest that furane: clarity coo justification provided denn0 toe said constraints the 

base case. 

Is can also be noted that ru scenaro of IGCEP provides insiant into the costs of aoihc 

tnrough with the committed cse:iry additions. As per the State of the ndustr' Feomt 

2022, caoacitv ayrr coca accruing up to Ps. 721 billion were meted by C?PA-G in the P'; 

2021.22 alone even thouah. the utilization factor OF Take or Pay thermal Dower olants in. 

tne CPPA-C s's:em was only 46% and trat or WA?DA ryaropower plants was ltmte to 

39%. lo make tne matters worse, Payments yup Po. 4.7 bllion have Deer made n tne 

same year as °ant Load Adius:ment Charges. ue to persisting shorrace of RLNC, 10... 

pressures of pipeline quality gas and sky-rocketing prices of RPO!HSD, ft is likea the: 

Dartal utilization of available capacity will continue. in these circumstances, brinqin.c 

TUrLbQi °Ps on ne sucn a 263 f\N 7 rnrnu 6c MW Jamno o wnich ooe te or o : 

o ucc'a cca er-'s ou c cduc P.s"o o cuns cr t—s 

n,ectmenr s a clear cas of c a 0e00ndenc3/ yr as oen a enowlcaea by NE°FA 

yea termed the only 'pragmatic" ocoon available. We on); ask that as tOe very least, 

scenario: should be added in l.CPP whios assess tre true nature of these ca:o 

dependencies to ascentOn v;rether cone throua' vddn cast investments s still rruly 

only course of 3CtiOfl? V/nat ae toe adothona costs of staying on these pa:as? What are 

the costs of replacement anc re-regonadon. of cont;acts? Knowing rite answer to suh 

ciuestions can hal:: the cciicv ma<err :::ata::ice .n more cia-i:'.. ln.cludtng 



kso make tIe CC2P wth a ,tcoi,.ra.rTd scan: ic :1:1: :yE :::n-': 

version does not have. 

8. orenj K-Ele;t0: antI ?[IDC as 1;': Say. 

SecCon 12 of ICCES rhns chat D 4 :m sonshda for poser a 

antic c:untri. herefoae the cuman. con ca ICCO? has mcd sal coth h-.a 1TCC and K- 

Electric sastens hi connacurng tb€nn with a tie km ha.rina a fixa e.<pert of 1., 00 Mvd tik 

iun.e 2024 and 2.050 tOW thi 3051. Tac suo'v froan ti DC 4 ore of tIm a eapest scuce; 

of eiacthcity 'aileole to K-Electric and treated cy the utkbv a :mpeny as a must-run. Tnis 

is abc evident from the fact that kOCh° readly opt!mzed 990 MW of local coal for the K-

Electoc system but not for the NTDC system. Theefore, when th amount of e!ec:rictv 

acakaoe :nrouoh NODO-KE te The nec ceen fim<ed. an on miachon carried out nencemcrtn 

cannot be treated as apphcabie to the entre country. Ratner, the ootimi:ation canned. cc: 

in tIm manner ca- only be called least cost with respect to KEs own generation. However, 

this defies the mandate of GCEP to cpzm2e anc plan the power system of the countr: as 

a ,vrole. Pailure to do whicr raises ouesions over the cotimi:a:ion o 32.25 MW Tumcnas 

Uzghor KS Hydrc n 2029 and 920 Mi! KS Local Coal in 2027 by the current iDCP. Ii 4 

mpo.ant tc. ask why !GCEP has am allowed. rae tie line between the two systems to be 

created as variabe by  PLEXOS to ascertain whether the said. projects are truly ices: ccc: 

with respect to the entire system? It is also imnomoant to note that the Tumonas Uzgnor 

Hydro pro!ert Is !ocated n tue nortn, :ar mm Karachi and requires whecang across the 

entire country. Provona additional electricity tnrouph the said tie ire ma,' have beer. a 

better approach with respect to both the ceneraton and transmission costs. We request 

that the relevant autnorities reconsicer me nature of tne NTDC-KE tie line in order to truly 

optimize the aeneration of the entire cocntni. 

9. Transition of Gwadar to Local Coal 

in IGCEP 2021 -30, the Gwadar Coa-Eireu Power Oroject has been considered. en impo;red 

:oal orciect. Howeer, IDCEP 2C233 has treatea tne same as local cccl based on irucuts 

from the local execubnc aaenct',  the P313. Since the chance in fuel is ikein to nave financ;a 

implications, we request that mis charge be made a pa of GCEP calculations in order to 

assess the relic" or loss this toe nsdicr :5 likely to contribute in the national electricity mix. 

Moreover, we renuest that a comparative anaiyss should cisc be prodded between the 

cost of conm;nu!ra the said clam cn local coal and securin; electricity for the area throcc: 

alternative distrijt generation ophors suc: a: hybrid or standaicne 



10. Cost end Screcc.lo G',orr !fl5 1 Hjrlropo ii:.: of C1irte Change 

cne online ; by 0, cit of y',l-;ih tnt.' 5 't h:s achieve] ilnancLrl ':!cmo:r 

uij 3 N nnc htj..n p'it :e ucicrn :s J :..a1,Ner 2022. The fn:t the 

mentions tha: tOn :;t 70N ccci:'/ nay as partial or ccnpate Nn'h; by 

ather WAPD,A na.;rc. Oncisi go•varnment hotO :'; .Accr'chnci to IEEFA eshr:':. cr'ti i SN 

of the planned capacity it ::pnectecl to come o ste n t:rne whereas cost 000-r;'s:'ic maid 

go up front tna current uSC 51 bi1vsn to L1SD t9S1 biHon. DtOays in pipelina realization 

are likely to Inc se pcvier outaces and load shedding, in tha country, prompting a s'' itch 

back to fossih-fuei power to bridge the shon;ga. Moreover, Pakistan and the government's 

hydropower development vying have been downgraded by aH three prominent credIt 

rating agencies: M000y's, Fitch and S&P, ncreasing sne IKCi0000 deias fl 

implementation of hydropov!er. The hvdropo'oter pipeline is also becoming vulnerable to 

extreme weather pasterns and climate change, tne effects of which have been seen across 

the globe in Norway, France and China in the form of drying up of rivers and iawe 

reseraoir eve:; n Pakistan too t'a cart: onset cf summer; SC'!; record oae;kHc 

temoeratures and ice; reservoir levels 

lnformation reiarea to hvdropov.'-er costing nas been prov:ded in tne current GCEP 

Annexure 6-3 and B-S with capital cost and its local and foretari components proviaed. 

However, in light of the ISEFA findings aeovc, it is pertinent to ask that IGCEP provide more 

oaritv- and derail on cost m;matches in light of historical data and account for costing of 

renovarion/refurcishina, schedule overruns, uncertainty in ndexaticn and contingencies 

such as experienced in the case of Neelum-Jhelum and Mohmand Dam. We request that 

all such cost considerations should he included and made publicly available to provica 

further confidence to stakeholders in the national power planning processes. 

11. Hybrid Projects and Battery Storage 

As acknowledged in section 7.2.1 hvoridization of variable renewable energy project; - 

:omoination of solar PV and wino a'ith battery storage - nas beneficial impacts on the grid 

and generation. Not only are solar and wind complement each other, along with battery 

solutions they fluctuate less and provide continuous supply of electricity to the arid. The 

need for enabling envronment and techn:cal stud'es has also been mentioned :n the same 

section. It should be noted, however, that a study on solar and wind nybrid project; in 

Pakistan ha; atreadv been launched :Jy GIZ as of September 2021. We request that qi'.an 

:';aac. ;reea. 2022. Faot Sheet: Pakistan s vast n:droDc'Aer c'neiine at sk o not ceing matera:izec. 
nt::a:,'tle':te c ..tatet'Cieh 



h•a urgency and gnificancn o ht.'hrid o:.! u ;:ons, as em aed bi thu (ICE? i, shc'. 

ce Incorocratad into the ie'ikad version of (ICE?. tAc:raos'ar, çJi'cn their importance fun' 

a future of elect. (It'. dctte.y aJ': i md c -h solar Hc"hl ;rcc-ct's sh':uJ Ice 

un:le dcc freirev,oik ci A?? :'kcy ::': roan dccii benefits a future euthons cod ta onu.re 

their a :alerated rJ. cyant at large 

12. .rnccd de Manaemert of alsa 

EcbOi 4.4.1 of dcc (ICE? addresses the tonic of demand side mariegemant and mentions 

that a 2190 G\Vh quantum ci eergy efhcicncy target nrosided by NEECA has been 

assumed to be met and subtracted from all future year targets. However, (ICE? does not 

address the issue of peak demand, management of which can result in the highest cost 

savnes in the national arid as 'a;l as reduce transmIssIon system cad, in liltt of th h.cae 

mel at  or's njoi' cc "e ecu tc cac,ja ort Hated a ao er a CO SC na 

through practices or peak shavng peak snhting and peak management with alternative 

enero',' sources snould also be made part of the report. 

13. Octimization of Generation Projects post TSEP-related Costs 

Tn disciamer to the ICC?? duly mentions that the alan is "exclusive of any costs relating 

to power system evacuation and transm!saion system expansion for optImized generation 

oroject". These costs 'sr''l be allocated to she optimized generation proiec: following tne 

aporoval of bce transmission system expansion cost allocation criteria by CCI'. Cniy after 

such allocation has taker place, the final and "true" version the oc'tirnized generation 

project will be available. The current selection and ranking of projects, therefore, does not 

reflect the truiy octimized ana integrated model. It has been mentioned that the purpose 

of the ICCEP is to "identify generation additions...through optimal use of all available 

generation resources' and ensure that the "demand in the system is adepuateiv met by 

addina ceneration capacity on least cost basis." The said goal, however, is not fulfilled 

completeiv until the coal cpt;moeC ceneraton project nas been made ava;able and ta 

'c rg na D- ecorcO dtcd C nc a oainc accume 'v'e recs t'a 

a -cne expIaat c snould o macc a a lacie ena d na re oroceaur , 

final optimized model is developed and wnether the (ICE? will be br ought to be) 

amended in light of such a model. 

14. Addticnai: Post-Flood and Post-lMF Conditons and Fostering New Tecnnpiogies & 

Solutions 

The current assumptions of ICCEm .c not reflect the rapidly changing economic condidons 

of Pakistan after she advent of floods and negotiations w!th IME, We recuest that ch,a .cs 
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Recommendations for the next IGCEP 

Dr. Peter Meier (World Bank Economic Analysis 
Consultant) 

1. The IGCEP is an excellent report, that uses an advanced power system 
planning model (PLEXOS). Based on our review of the IGEOP 2021 and 2022, we 
have the following recommendations for the next iteration. 

CASA-1 000 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-sell its CASA-1000 
entitlements to Pakistan: what is important is simply that there is clarity on the 
assumption 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 he recovered even if a party. defaults because for the 
liquidated damage provisions. 

4. We suggest that the next iteration defines three CASA- '1000 projects: the first 
(CASA-l) 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.1 000 obligations 

CASk I 
C#iSA Ii 

beañoo*u 
year EGWh1 [G1Vh] 

2025 1 3.759 895 

2025 2 3.503 1.051 

2027 3 3 595 1,059 

2025 -3 3.520 1,134 

2029 3 3,391 

1,244 

2033 7 3,433 

2032 S 3,409 

2033 9 3,409 1245 

203. 13 3,370 1,292 

2015 33 3,343 

2035 12 3 329 1.326 

2037 13 3,323 1,325 

2035 14 3,239 1,155. 

2039 15 3,2Q 1434 

5. As per the signed PPAs, these quantities are to be supplied in.the five months 
May to September. This project can only be dispatched in May-September, and cannot 
be dispatched Oct to April. The total annual energy should 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 
O&M). In the economic analysis the price is 5.15 USc/kWh (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 equa/to the monthly headroom as shown in Table 
11.1. 
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Year 
Furnace Oil 

Local Gas Imported Thar 
Uranium 

/ RLNG Coal Coal 
Bagasse 

Variable Price Index for Fuel Based Technologies 

2021-22 1000. 1.000 1.000 1 000 1.000 1.00 

2022-23 0,06 0 936 0 992 1.003 1.001 1.00 

2023-24 1 029 0.362 0.991 1,004 0.994 1.02 

2024-25 1.044 0.820 0.967 1.007 1.009 1.02 

2025.26 1.057 0.819 0.951 1.009 0.937 1.04 

2026-27 1.089 0.841 0.950 1.012 0.951 1 04 

2027-28 1101 0 878 0,945 1.013 0,949 1.06 

2026-29 1.109 0.809 0.949 1.016 0.942 1.06 

2029-30 1.116 0919 0.947 1.019 0.948 1.08 

2030-31 1.137 0931 0.946 '1.020 0.935 1.08 

8. Note that the sum of excess and obligation energy is constrained by the 1300 
M"A' capacity of the line. 

9. The third represent the off-season CASA-1000 purchases in April and 
October ('CASA-Ill") - again priced as in CASA-1 and CASA-ll. In April the maximum 
is 936 GWh, and October 967 GWh. 

THE NUMERAIRE 

10. There needs to be better clarity about the price level. One assumes that all 
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 CASA1 000 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 Outlook 2022 1(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 applied to biogases". Table 11.2 shows the indexation factors used. 

Table 11.2: Fuel indexation factors 

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 report cited. The only gas price forecast is for Henry 
Hub. V\/hy this would be relevant to Pakistan is unclear. 

• 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 South Africa). 

• The ElA forecasts are all at nominal prices. 

This was published in March/April 2022. 
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• Whether the escalation factors are applied to nominal prices in this report, or 
adjusted for inflation, the Henry Hub prices increase slightly over time. not 
decrease as shown. 

15. We strongly recommend that fuel price changes during the modeling period be 
based on an appropriate forecast by a recognized international entity that issues 
forecasts for globally trade fossil fuels. 

16. For example, we would suggest use of the World Bank forecasts in their 
biannual publication Commodity Market Outlook - as shown in Exhibit 1. 

17. In view of the huge disruptions following 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 to be issued by the 
Bank this month, which should be used for any additional PLEXOS runs. 

Exhibit 1 Recent World Bank forecasts 

Forecast of October 2021 

Co I - ' 
- 2020 -2Q21 ,s.4022 2019 

Energy 
04,,i 11so91;, S0,,l 775 '3115 1405 120.0 90.0 804 62.9 67.5 55.0 

51,16,41 y,. Euri,pe 

1, I)., 

fli,W 
61 .3 

49 
41.3 

3.2 

70..) 
4.6 

74.0 
12.6 

95.2 
9.2 

55.4 
6.9 

05 
6.7 

67.3 
7.9 

75.5 
6.6 

N1,0,aI gas. U.S. i51t. 
•2 5 2.0 4.' 41) 3.9 3.9 3.12 4.0 4.0 

1,164)304 indexes. 2010=100 

).1UV =5n '' 313 22.7. 30,3 7.2.3 042 105.8 107.8 118.6 118.6 

.2.4) '7 1.7 1.5 15 2.0 23) 

US GOP ,-6,,0 33.0 118.1 '209 22.5 1254 127.9 30.4 44.0 144.0 

L".11'IC'"'0 
13 12 2.4 2.3 2.,) 2.0 2.0 2.0 2.0 

Update of April 2022 
g5$=;',J77S4 

Price data in norninsi U.S dollars 

Energy 

Cosi. ,Austloia 60.5 38.1 250.0 170.0 154.7 

Crude OIL Brent Sihbi 42.3 70.4 100.0 92.0 80.0 

Nstural gas, Europe Snimblu 3.2 16.1 34.0 25.0 22.3 

Natural oas. U.S. S,'rnmbtu 2.0 3.5 5.2 4.8 4.7 

Uaueiiecl rlatural gas. Japan S1mrnbtu 83 10.8 19.0 14.0 13.3 

The next CMO is expected some time in late October. To be updated then. 

I 
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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 formal 

review following are comments from PIE Pakistan on IGCEP 2022-31. 

• There is no mention of CTBCM in IGCEP 2022-31 Report, what are the assumptions about 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 central 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 model, yearly incremental No should not 

be a constant figure? 

• There is an increase of 95% capacity addition from Solar power as compared to last year's IGCEP 

report in base case scenario. What is basis of this consideiation? 

• In base case wind installed capacity by 2031 will be around 10% of total installed capacity. 

However as per NTDC Grid Code Addendum No. 1 (Revision-i) section 13, wind installed 

capacity should not be more than 5%. It seems that this factor has not been considered. 

• Port Q.asirn have been given dispatch rate less than 50% in coming years. Don't they have a 

guaranteed dispatch. rate of not less than 50%. 

• 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. 
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Chief Executive Officer 

JAMSHORO POWER COMPANY LIMITED 
(GOP OWNED CORPORATE ENTITY) 

No, CEO/JPCL/GENCO-I/ o2Tt 

Shakil Ahrned. F'-' 
Additional Director Registrar Office, 
National Electric Power Regulatory Authority

-
E 

NEPRA Tower, Ataturk Avenue (East) 
0-5/1, Islamabad 

-. i• 
SUBJECT: NOTICE FOR SEEKING COMMENTS AND PUBLIC HEARING IN THE 

MATTER OF INDICATiVE GENERATION CAPACITY EXPANSION 
PLAN (IGCEP-2022)  

EPRA REF: NEPRA/DG (LIC)/LAT-01/ 18675-33 September 27, 2022 

Dear Sir: 

This shall respond to the Authority's afore-referred communication in respect of 
IGCEP-2022 prepared and submitted by NTDC for approval, requiring that JPCL 
provide comments before or during the public hearing scheduled to be held on 
19.10.2022. 

JPCL draws the attention of the Authority regarding retirement schedule of GENCOs 
/ JPCL those plants who were decided to be shut down in Phase-Il 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 IGCEP as 
follows: 

ctober 18, 2022 

' /, I 

ft-n 

-D\ 

Power Station 
InstaLled 
Capacity 

(MW) 

Fuel 
Type 

License 
Validity 

PPA 
Validity 

Retirement 
Year WY) 

IGCEP 

Rationale 
in IGCEP 

Jamshoro- U-i 250 RFO 
Feb 13, 
2028 

Sept 
2040 FY 2023 CCoE 

decision Jamshoro- U-4 200 
RFO/ 
GAS/ 
RLNG 

Feb 13, 
2029 

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 IGCER-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 NoorAhmed.& two 
others vs. Federation of Pakistan challenging the decision to close down certain 
units, including Units 1,2,3 & 4 of GENCO-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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JAMSHORO POWER COMPANY UMITED 
(GOP OWNED CORPORATE ENTITY) 

Chief Executive Officer  

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 afbre-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 he 
postponed until the matter is sub-judice. 

IL 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 FY 2026 owing to system constraints. Whereas 
1292 MW RFO based I-liJBCO, 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 HUBC.O. 

[IL Consultancy Services for Conducting a Study to Decide Future of 
Operational' and Non-Operational Power Plants of GENCOs: 

As per directions of GOP, GHCL is in process of hiring consultancy services for 
conducting a study to decide future of operational and non-operational power 
plants of (3ENCOS. The tender has already been floated and opening date of 
tender is 08.11.2022. 

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 IGCEP-2022 until the matter in the contitutioña1 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 arid non-operational strategic power plants of GENCOs keeping in view 
of avoiding instability of national grid. 

Sincerely, 
I 

. 

(Tanz •.him) 
Chief E ecutive Officer 
JPCL (GENCO-I) 

Distribution:  
1. MD / CEO (GHCL), OPF Building, Sector G-5/2, Islamabad. 
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Central Power Genera 
GENCO-IT. IFS GUDDU. tion Co. Ltd.

.- 

. 12 
 7- o.) 

No. CPGCL/CEOINEPRA/22/  

2 

l'\(-f CC/C"/ 
L/T) 

Office of the 
Chief Executive Officer 
CPGCL, GENCO-Il. Guddu. 
Phone 0722-679088 
Fax: 0722-578328 

Dated: /10/2022 

/Registrar NEPRA, 
V NEPRA Tower. Ataturk Avenue (East). 

0-5/i. Islarnabad. 
Phone: 051-9206500 
Fax: No. 051-2600026. 

Attention Mr. Shakil Ahmed, Additional 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 (Lie)/LAT-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 comments from all tile stack holders. 

Enclosed please find herewith the requisite comments from CPGCL on the Report aiongwith the 

enclosures as desired please. 

Thanking for anticipation please. 

Chief Engineer! Tchnical Director 
CPGCL, (GENCO-Il) 

Copy to: 
1. Chief Executive Officer. CPGCL — TPS, Guddu. 
2. Manager (MIS), CPGCL. TPS, Guddu. 



CPCCL COMMENTS / OBSERVA11ONS ON 1GCEI RELORF 2022-31  

Ptra No. 
Page (5 I) 
Section 5.8 

Pai't I 
1eti retnen t Of Existing Power P rolects. 

ICCEP RI PORT 2022-31 

The reirement schedule for the IGCEP 2022-3 I is 

Provided in the table5-2. For the purpose of the IGCEP, a 

power project stands retired either as per its PPA/EPA 
ternis or retirement CCoF decision. 

Sr.# Name of Installed Retirement Rationale 
power 
station 

Capacity year(F'Y) 

Guddu-Il 620MW 23 CCoE 
 LI (5-10)  Decision 

CPGCL (:o, tnents 

'l'hc C'CnL decision (fated 10-09-2020; wherein, committee decnied for close I ol 
certain power plaits on different bases. 

ftc OCo F dcci si on and approved plait for c osure o I power pi alit was In ii icr 
discussed in [CC during the case No. liCC-34f/32I202 I Dated 23" September, 2021 
therei ii he Lcnnoinic Coordination Comm i flee ([CC) constituted a committee u Lidel' 

the chairmanship of' the Secretary (Power Division) and comprising of Mr. Atwar 
Shaikh Senior joint secretary, finance division and representative of' the NEPRA with 

following Terms of' Reference (tX)R) regai'ding Plants propoSed kr closer by COrN, 

I. J usti tical on Rr the closer and cost saving; 
ii. Assessment of cost incurred on the closer; 
iii. Loss of revenue due to the closure', 
iv. Broad Based Impact on the books of the Govcrnmetit. 
v. V able opt ions for disposal of assets pertaining to I hose pIous. 

Copy ofthe [CC (leCiSicin attached (A,we.v-.4). 

Consequence of the [CC decision cited above, GFNC() Iloldiug Company I ,in;ded 
(GlICL) was directed to lube an independent consti Itancy Firm with above 'l'( )R md 
furnish the conipi'chcnsive report regai'ding the viability of (lie closer of cei'tai t pnts 
in the light of' the consultant recommendations [>r onwards submission in FCC. 'l'hc 
consultant recommendations arc yet to be received heiiceforth, the CCoF decision 
field as iiiuder review by the higher Ibruni i.e., FCC. 

Also, it is worth mentioning that 600MW CCPP fp  Guddu plant (GUDDU-I I U 
5- 0) is sharing 400MW approx. with the national grid with mote than 6(1 % 
utilization [ictor by the Network Operatot' (NPCC). Ihe plant stands at a Merit Order 
No. 09 (Combined Cycle). / 14 (Open Cycle) which indicates thai the plant still 
Generating considerably cheap electricity for the nation wilh paramoutit i'd iat'iihity 
and availability. It is not out of' place to mention that the total operating cost I I. Wh 
(EPP't'CPP) of the said Plant is Rs.t.55 / kWh, which is less than the levelized cost of 
VkE (i.e., (C 04/kWh). 

Therefore, it is requested that retirement schedule oh' the Power Projects based upon 
the CC'oN decision may be' revised keeping in view the revision of CCo[ (lecisioli by 
FCC as well as keeping in view ot' the plant iiiiporfaiucc and present plant 
performance / K f)f in the best interest of Nation. 
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Annexure fl-2 

Cost Data of Existing, Committed and Candidate 
Thermal Projects.  

Fixed O&M may be corrected as under, 

Sr# Project Name Fixed O&M 

12: Guddu-I U (11-13) 25.12 

15 Guddu-l1U(5-1O) 25.12 

Sr# Project Name Fixed O&M 

12 Guddu-I Ii (11-13) I 1.83 

15 Guddu-Il U (5-10) 11.83 

Fage (114) 
Section 5.8 
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No ECC4I/3hJZt11 Dated: September, 20i 

APPROVAL OF FiNANCIAL SUPPORT TO GENCO5  

QEC5ON  

The Eccoomic Coordination Committee (ECC) f the Cabir ccns;dorcd tne summre 

daled 10th  September. 2021 submitted by the Power Divistan regarding "Approval of 

FlnanciI Support to GENCOs and approved a Supplementary Grant of Rs.500.00 
niilhon fcr payment of Salaries, Pensions. oeihea1s etc.. in respect Of GENCD.iv. 
Lakhra However, Power Division ha1l consult Finance Divrsion tor meeting requisite 

codal rmatie in this regerd. 

The ECC also constituted a Committee under the Chairmanship at Secretary, 

Power Division and .xmprising of Mr Anwar Shath. Senior Joint Secretar?, Flr.ance 

Division and Representative of NEPRA with tollowir terms at reference 

regarthng those pIant; 

Jus cation fo( Ihe closure and cost sai'qs. 
ii. Assessment at cost incurred on the closure 
t. 1cjss of Revenue due to the closure. 

iv. 8road based impact on the books of the government. 

v. Viable optr for iSpO5l Qt assets pertaining to Iflose plants 

ilL The committee shati submit its report to me EGG tar nsideriqn within one month 

The Power DMsion shl1 provide secretariat SuPPo1()OCc .ittee 

Scanned with Cam Scanner 

5canw won I. 
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INorthern Power Generation Corn any Limited 
Thermal Power Complex, Mahmood 'St Roa., Muzaffargarh 

Chief Executive Officer 4 ,, / '° / Phone: 066-9200165 

No. CEO/MZG/204-05 Dated: - 18-10-2022 

vXhe Registrar, .—..~ C'-' ) 
National Electric Power Regulatory Authorite,' . 

Islamabad cs CC73J) /7) 

Subject: NOTICE FOR SEEKING COMMENTS & PUBLIC HEARING IN THE MATTER OF INDICATIVE 
GEN ERATI ON 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 he matter of lndfcative 

Generation Capacity Expansion Plan 2022-2031 (IGCEP-2022), as submitted by NTDC to NEPRA for 

review and approval. 

In this regard, it is to submit that NTDC while preparing the draft IGCEP has assumed Units 5 & 6 of 

Thermal Power Station Muzaffargarh as non-operative, wherein other four units of Thermal Power 

Station Muzaffargarh have been considered to be retired till 2023 based or Cabinet Committee on 

Energy ("CCoE") decision of 10.09.2020, despite the fact that useful life of the units, as already 

determined by NEPRAin latest License modification issued on 02.05.2018, is up to 2033 (Annex-A). 

Moreover units of GTPS Faisalabad have been considered delicensed whereas LPM for extension 

in license term has been filed with NEPRA and decision is still pending. 

A. CCoE Decision of 10.09.2020: 

Cabinet Committee on Energy ("CCoE") on 10.09.2020, under case No. CCE-47/14/2020, 

decided closure of following plants of Northern Power Generation Company Limited: 

1. Immediate closure of Units 5 & 6 of Thermal Power Station (11TPS") Muzaffargarh. 

2. Closure of remaining units 1-4 of Thermal Power Station Muzaffargarh till 

September 2022. 

3. Closure of units 5-9 of Gas Turbine Power Station ("GTPS") Faisalabad till 

Commissioning of Trimmu Power House. 

Latest Status  

a) In latest scenario, as informed by GHCLvide letter No. GHCL/CEO/591-94 dated 23.02.2022 

(Annex-B), Power Division submitted a 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) ECC in 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 pia'nts decided to be 

closed by CCoE. The TOR of the committee is as below: 

Justification of the closure and cost savings; 



Assessment of cost incurred on the closure; 

ii. Loss of revenue due to the closure; 

iv. Broad based impact on the books of Government; - 

v. Viable option for disposal of assets pertaining to those plants. 

c) Further to this and as informed by GHCL vide letter No. GHCL/CEO/CTO/1012-15 dated 

03.03.2022 (Annex-D), GHCL has been directed to hire a consultancy 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: 

Assessment of useful life of these power plants. 

ii. Assessment of need of these plants for the power system in Pakistan. 

iii. 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 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 NEPRAfor these GENCOs vis-à-

vis principle of prudently incurred cost recovery. 

d) 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 consultant is under process & not 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 operation 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 plants being a very sensitive issue: 

I. GM (SO) NTDC letter No. 158-168/GM(SO)/NPCC/DD(PC-Il) dated 18.08.2020, 

addressed to Special Assistant to Prime Minister, recommended operation of all units 

of IPS Muzaffargarh till 2033 and that of GTPS Faisalabad till 2028 (Annex-E). 

ii. GM (SO) NTDC letter No. 9737-45/GM(SO)/NPCC/DD(PC-ll) dated 30.07.2020 (Annex-

F), in response to NEPRA's query dated 06.07.2020 regarding units 4,5,6 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. 

iii. GM (SO) NTDC letter 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 overloading 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. 

iv. GM (Power System Planning) NTDC Letter No. GMPSP/1755-58 dated 05.05.2021 

('Annex-G), endorsed the comments of GM (SO) NPCC as mentioned above at point No. 



(fli). Furthermore, GM (Power System Planning) NTDC has proposed for conducting 

some independent study, if required. 

C. Plant Utilization in recent years:  

The utilization 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 

time, unit remained in operation) 

Generation based 

utilization 

Unit No. 3 of TPS 

Muzaffargarh (Most efficient) 

2020-21 14.0% 10.21% 

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 well 

2. Importance endorsed by System Operator NPCC and System Planning NTDC 

3. Proof ot important contingency reserve events from recent past 

4. Only base load Power Complex in the vicinity after retirement of neighbouring !PPs in near 

future. 

5. Versatility of fuel Aid to National Security 

6. Avoid Mono fuel dependency 

7. Importance of base load plants for entire energy sector 

8. Utilize locaHy produced RFO 

In the light of above narrated facts, it will be too early to decide closure of the plants unless 

recommendations of the high-power committee constituted by Economic Coordination Committee 

of the Cabinet are finalized. The third-party study is also proposed by GM (Power System Planning). 

It is to further add that the premature decommissioning / retirement of NPGCL Power Complex, on 

one hand will 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 Muzaffargarh will be abandoned despite remaining useful life of approximately 13 years as 

per NEPRA's own determination. 

It is therefore requested that NTDC must be directed to ensure presence of units of NPGCL in 1GCEP 

2022, till the expiry of useful life/recommended operational life by GM (SO) NPCC. The decision of 

high-power committee constituted by ECC will be implemented in true letter & spirit, once'finaUzed. 

Sincerely, 

(SabeehUz Zaman'aruqui) 

Chief Executive Officer 
C.CTo: 

1. MD/Chief Executive Officer (GHCL), l Floor, OPF Building, G-5/2, lslamabad. 

2. M-File. 



I" 

- 

(lftikhar Au Khan) 
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Islamic Republic of Pakistan 

Registrar 

No. NEPRA!RJLAG-03/ 91't1_ 7 
Chief Executive Officer, 
Northern Power Generation Company Limited, 
Mehmood Kot Road, 
TPS, Muzaftargarh. 

NEPRA Tower, Attaturk Avenue (East), 6-511, Islamabad 
Ph: +92-51-9206500,Fax: +92-51-2600026 

Web: www.nepra.org.pk, E-maR: iegletrar©nopra.org.pk  

May 2, 2018 

Subject: Modification in Generation Licence No; GL/0312002 
Licence Application No. LAG-03 
Northern Power Generation Company Limited, (NPGCLJ 

Reference. - NPGCL 's Licensee Proposed Modjicaiion LPlv1.) vide its letter dated September 
29, 20/6 (received on September 30, 2016) 

It is intimated that the Authority has approved the Modification in Generation Licence No. 

GL/0312002 in respect of Northern Power Generation Company Limited ( PGCL), pursuant to 

Regulation 10(I1)(a) of the NEPRA Licensing (Application and Modification Procedure) 

Regulations 1999. 

2. Enclosed please find herewith determination of the Authority in the matter of Licensee 

Proposed Modification in the Generation Licence of NPGCL along with Modification-Ill in the 

Generation Licence No. GIJO3/2002, as approved by the Authority; 

Enclosure:  As above 

Copy to: 

1. Secretary, Power Division, Ministry of Energy, A-Block, Pak Secretariat, Isiamabad. 

2. Managing Director, NTDC, 414-WAPDA House, Lahore. 

3. Chief Executive Officer, CPPA-G, ENERCON Building, Sector G-5/2, Islarnabad. 

4, Chief Executive Officer, Faisalabad Electric Supply Company (FESCO), Abdullahpur, 
Canal Bank Road, Faisatabad. 

5. Director GeneraL Environment Protection Department, Government of Punjab, National 
1-lockey Stadium, Ferozepur Road, Lahore 



Generation Licence 
Northern Iower Generation Company Limited 

NPGCLJGENCO-JU 
TPS, Muzaffargarh 

Punjab 

Details  
of Generation Facility at  

Plant-WTPS, Muzaffarqarh  

(A). Plant Confiqu ration 

(I). 

Plant Size/ 
Installed 
Capacity 
(Gross ISO) 

1350 MW 

Type of 
Technology 

Conventional Steam Turbine Thermal Power Plant 

(iii).  
Number of Unit No.1 Unit No.2 Unit No.3 Unit No.4 Unit No.5 Unit No.6 

Units/Size 
(MW) 

210 MW 
Steam 
Turbine 

210 MW 
Steam 
Turbine 

210 MW 
Steam 
Turbine 

320 MW 
Steam 
Turbine 

200 MW 
Steam 
Turbine 

200 MW 
Steam 
Turbine 

(iv).  
Unit Make 
& 
Mode! 

Unit No.1 Unit No.2 Unit No.3 Unit No.4 Unit No.5 Unit No.6 

T.P.E 
USSR 

T.P.E 
USSR 

T.P.E 
USSR 

CMEC 
China 

CMEC 
China 

CMEC 
China 

(v).  

Cornmercial 
Operation 
date (of each 
Unit) 

Unit No.1 Unit No.2 Unit No.3 Unit No.4 Unit No.5 Unit No.6 

Sep. 
1993 Mar. 1994 Feb. 1995 Dec. 

1997 
Dec. 
1995 

Dec. 
1995 

(vi).  

Expected 
Useful Life of 
the 
Generation 
Facility/Plant-! 
from 
Commercial 
Operation 
Date (of each 
Unit) 

Unit No.1 I Unit No.2 Unit No.3 Unit No.4 1 Unit No.5 Unit No.6 

39 Years 38 Years 37 Years 35 Years 37 Years 37 Years 

(vii).  

Expected 
Useful Life of 
the 
Generation 
Facility/Plant-I 
(Each Unit) at 
the• time of 
Grant of 
Original 
Generation 
Licence 

Unit No.1 Unit No.2 Unit No.3 Unit No.4 Unit No.5 Unit No.6 

30 Years 30 Years 30 Years 30 Years 30 Years 30 Years 

Page 4 of 25 of 
RevisedlModified Schedule-I 
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Generation Licence 
Pii Güi akci Cnpay Umi.d 

NPGCtJGENCO-IU 
TPS, Muzaffararh 

Punjab 

(viii).  

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 
Modification-I 
dated April 
162014 

19 Years 19 Years 19 Years 19 Years 19 Years 19 Years 

(ix).  

Expected 
Useful Life of 
the 
Generation 
Facility/Plant-I 
(Each Unit) at 
the time of 
this 
Modification-Il 
in Generation 
Licence 
(dated 
October 31, 
2014) 

Unit No.1 Unit No.2 Unit No.3 Unit No.4 Unit No.5 Unit No.6 

19 Years 19 Years 19 Years lgYeàrs 19Years 19 Years 

(ix). 

Expected 
Useful Life of 
the 
Generation 
Facility/P 1 ant-I 
(Each Unit) at 
the time of 
this 
Modification-li 
in Generation 
Licence 
(dated April 
_,2018) 

Unit No.1 Unit No.2 Unit No.3 Unit No.4 Unit No.5 Unit No.6 

15 Years 15 Years 15 Years 15Years 15Years 15Years 

(B). Fuel Details 

(1). Primary Fuel 
Unit No.1 Unit No.2 Unit No.3 Unit No.4 Unit No.5 Unit No.6 

Furnace Oil 
_sQ -..----- 
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GHC& 
CENCO HOLDING CO. LTD. 

l Floor, Overseas Puklstuni 

Foundatloii, Shabra-e- 
.himhuriya(, G-5f2, Jglamabud. 

I) .92176W 
F'sx C).51).92I76(12 

No. GIECL/CEOf591-94 February 23, 2022 

Chief ExecutIve Officers: 
1. Jamshoro Power Company Ltd. (GFNCO-1) 
2. Central Power Generation Company Ltd. (UENCO-11) 
3. Northem Power Generation Company Ltd. (GENCO-Ill) 
4. Lakhra Power Generation Company Ltd. {OENCO-!V) 

Subject: APPROVAL OF FINANCIAL SUPPORT TO r;ENC:os  

1. Ministry of Energy (Power Division) letter No.GPI-O(Misc)/2020 dated 29.09.2020. 
2. Ministry of Energy (Power Division) letter No.GPI-G( Misc)/202 I dated 30.09.2021. 
3. Ministry of Energy (Power Division) letter No,GPI-01(04)/2022 dated 15.02.2022. 

The Ministry of Energy (Power Division) 'ide letter dated 29.09.2020 conveyed the decision 
of Cabinet Committee on Energy (CCoF) dated 10.10.2020 regarding closure of GENCOs' 
power plants in ohases (Annex-I). 

In view of the financial difficulties currently being fuced by GENCOs, as well as in the 
forthcoming years, owing to reduction in capacity charge, closure ot' power plants and shituing of 
tariff base on Take & Pay; the Power Division submitted a summary for financial support to 
GENCOs. The said summary was considered by the Economic Coordination Committee of the 
Cabinet in its meeting held on 23.09.2021 under Case Nn.ECC.348/32/2021 dated 23.09.2021. 
The approval ofECC was conveyed by Power Division vide leuer dated 30.09,2021 (Annex-Il). 

In the said decision the ECC approved supplementary grant of Rs.500 million for payment of 
salaries, pensions, overheads etc. in respect of Lakhra Power Generation Company Limited 
(GENCO4V). The ECC also constituted a Committee under the Chairmanship of Secretary 
Power Division and comprising of Mr. Anwar Sheikh, Senior Joint Seereury, Finance Division 
and Representative of NEPRA with the following terms of'retrence (TORs) regarding GENCOs 
plants decided for closure by CCoE: 

i. Justification for the closure and cost 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 the government;' 
v. Viable options for disposal of assets pertaining to those plants. 

ge 1 o12 
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1 he Power !)ivjion vjdc letter ited 15.02.2022 lia desired to EUIIIHiL workiiig fMtPCN to 
1)1CCed with (he above 1OR. nsslncd by ICC (Aitnex-Ill). 

ii VICW ol UbOVO, it IS Li(IVid tO iene pm'ide your \'nluaole hiptit covering, cside others. 
point-wiscju.sti lication tbr each oi'the live lORs mentioned above, 

Comprehensive reply of each (ilNCO, siipiitrLed by documentary evidences, muL reach thus 
office within one week time, 

,- 's.'- 

MUHAMMAD IMRAN 2-3 
Mimaging Director & C[O 

Page 2 of 2 
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SECRET 

No.GPt-G(Mlsc)!2021 

Govorriment of Pakistan 
Ministry of Energy 

isiamabad, the 30 September, 2021 

Thu Chief Executive Officer, 
GHCL, 
tslamabad. 

SUBJECT: APPROVAL OF FINANCIAL SUPPORT TO GENCOs. 

Please find enclose of ECC decision bearing No. ECC-348/32/2021, 
dated 23.09.2021, on the subject above, and forwarded for lnformation. 

End: As above 

CC: 

(M}fiainThd Naeem) 
Section Officar (GENCO's) 

APS to Joint Secretary (T), Power Division, islamabad. 



aseNo.ECC-348/32/2021. Dated: 23r. September, 2021 

APPROVAL OF FiNANCIAL SUPPORT TO  

DECIStON 

The Econorntc Coordinalion Committee ECC) of the Cabinet considered the sumniary 

dated 10 11  September, 2021 submitted by the Powet Division regarding "Approval or 

Financial Support to GENCOs and approved a Supplementary Grant ci R5OO.O0 

miton tot parnent of Salaries, Pensions. overheads etc., in respect of GENCO.IV, 

Lathra. However, Power Division shall corisuit Finance Division for meeting requisite 

codal formalities in this regard. 

The ECC also constituted a Committee under the Chairmanship of Secretary, 

Power Division and comprising of Mr. Anwar Shaikh. Senier Joint Secretary, Finance 

Division and Representative ot NEPRA with loHowing terms of reference 

regarding those plants: 

Jus61ioa1ion for the closure and cosi savings: 
ii. Assessment of cost incurred or the closure; 
iii. Loss of Revenue due to the closure; 
iv. Broad based impact an the books 01 the government; 
v. Viable options for disposal Qi assals çrtainin9 to those plants. 

hi. The committee shall submit its report to the ECC for nsiderati9x within one month. 

The Power Division shall provir.ie secretarial upport/'o the cittee 

6nnó with Cw,,5wwr 



GHC 
Flrst Floor, OPF Building 

GENCO HOLDING CO. LTD. Sector G-5/2, Islamabad. 

Phone: 051-9217601 
Fax 051-g217602 

No. GHCL/CEO/CTO/ 0 - S 03.03.2022 

Chief Executive Officer  
I. Jamshoro Power Company Ltd. (GENCO-1) 
2. Central Power Company Ltd. (GENCO-lI) 
3. Northern Power Company Ltd. (GENCO-Ill) 
'1. Lakhra Power Company Ltd. (GENCO-IV) 

Subject: CONSULTANCY SERVICES FOR CONDUCTING A STUDY TO DECIDE 
FUTURE OF OPERATIONAL ANI) NON-OPERATIONAL POWER 
PLANTS OFGENCOS  

Ref: GHCL letter ref: No.GHCI.10E0f591-94 dated February 23, 2()22 

This is in continuation to the GlICL letter under reference vide which the terms of ràference (TORs) 
of the Committee already constituted by the FCC under the Chairmanship of Secretary Power 
Division were conveyed for valuable input of all the Chief Executives covering, besides others, 
point-wise justi [ication for each of the five TORs mentioned in-there. 

Further in the context, and while the input on referred letter is still awaited, Gi-ICU has been directed 
to hire the consultancy services for a study to decide future of the operational and non-operational 
power plants of GENCOs. Draft TORs for the said corisultancy services are attached herewith. 
Valuable comments on theses TORs as well as suggestions to strengthen the activity arc requested 
within two days positively. 

D/A: As above. 

Engr. Dr. Niai. A. Memon 
Chief Technical Officer 



CONSULTANCY SERVICES FOR CONDUCTING A STUDY TO DECIDE FUTURE OF 
OPERATtONAL AND NON-OPERATIONAL POWER PLANTS OF GENCOS  

PRELIM[NARY TERMS OF REFERENCE  

A. PLANTS UNDER SCOPE OF THE STUDY 

The Cabinet Committee on Energy (CCoE) vidc dedsion in Case No.CCE-47/1 4/2020 
dated 10.09.2020 decided to close inefficient power plants of public sector generation 
companies i.e. GENCOs in two phases, which are tabulated as under. Table-i 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 Firsi Phase:  

f'arneo1.GENçO Powcr.Station/ 
Block 

Units Capacity 
(MW) 

JPCL (GENCO-I) TPS Jamshoro 2& 3 340 

GTPSKotri 31o7 110 

450 

CPGCL(GFNCO-ll) Block3&4 I to4 450 

TPS Quetta 6 22 
472 

NPGCL (GENCO-ill) TPS MZG 5 & 6 355 

SPSFSD l&2 97 

GTPSFSD I to4 75 

NGPSMTN 192 

(flPS Shandar4 85 
804 

LPGCL (GENCO-IV) 1.akhra I & 2 70 

1796 

Table-I 

H. Power Plants to be Closed in Second Phase:  

• *Name o1GENQ;. Po.wcr,StatiojitBIck;:fr:.iJrIit. •Capct 

(4- 
JPCLJGENCO-1) TPS Jamshoro I & 4 400 

CPGCL (CENCO-Il) GE Block, Guddu S to ID 600 

Siemens Block, Guddu ii to 13 415 

1015 

NPGCL (GENCO-Ill) TPS Muzaffargarh I to4 920 

GTPS Faisalabad 5 to9 140 
1060 

2475 

Table- 

Page 1 of2 



13. SCOPE OF THE STUDY 

1. Assessment of useful life of these power plants. 
2. Assessment of need of these plants for the power system in Pakistan. 
3. Economic viability of these plants, based on location of each power plant, including 

but riot limited to, net delivered cost to the consumer, grid stability, fuel & skilled 
human resource etc. 

4. Rehabilitation need of these power plants, if an)', to make these plants competitive in 
current. power market. 

5. Assessment of fair determination of tariff by NEPRA for these GENCOs viz-ja—viz 
principle of prudently incurred cost recovery. 

Based on above assessment and analysis, address the following queries of the Economic 
Coordination Committee of the Cabinet: 

i. Justification for the closure and cost 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 the government. 
v. Viable options for disposal of assets pertaining to these plants. 

Page 2 of2 



?fA) 1QftA11. YR tMfti1Q'4 nItMcJ I.AI11LL 
(w4r4 

fl•U)ne 't R!.t1'j7 (,.ri'r,f IAvtf WI) 
!tr 0 C)J77 )$ Ij,oikl P -,,ti (i',rA,c,4 Uftri 
L!Hfl 0S e))I7tl. U /L Kaii1 

Hf) LQ)flccLtn) 

Mr O ç  
cpø (  tI Ar to Primp Minister (in frir'j, 
MaE (POe', f.)iviuonj Pak ¶crntirLit, 
I sl ma h 

Sub Irct Pco  

A mrcting w.is held on uricJa'j August 16, 2020 at CPPA-G ffe, vkf.e MoE lPriwt L/1fl) tMflr l4 P1 

05(06)12012 (hued August 13, 2020, to revievd impiemertation of the ddon'i of (CE afld 1 & T,i'fs i) 

m'eting was chaired trj th Special Assistant to Prime Minister on Power Sector. Dunng th rrs1%'Z. th 

advised ?ill)C/NPCC and G[r4COs to sit together and to ass'ss the need to coolmue ViI 1i4 

plants due to ¶nchnk,l limitations of the system stability. 

In light of Ihi' above ffirectives, a meeting helwri GHCE/GEUCOs Pd atsw'41 Posiif Cnt,oI Cr1tfe (JIPCC) 

was held at the office of NI'CC Jstamabad on 17.08.2020 @ 1030 Hrs 

Following offlcr participated in th meeting: 

1. Mr. Muhnrnmad Ayub 

2. Cngr. [)r. Nia A. Memon 

3. Syed Tanver'r A. J.1ri 

4 Mr. Sabech -u -Zaman Faruqui 

5. Mr. Riistam AU Ghourl 

6. Mr. Abdul Karcem Memon  

General Manager (Ops), UPCC 

Chief Tehnical Officer, GffCt 

Chief Executive Officer, G(HCO•I 

Chief Executive Officer, GENCO- III 

Chief Engineer Technical Director, GEHC.Ot 

Director MIS, GENCO-Il 

Following discussions was made during the meeting; 

cw 

Units NPCC Comments GEHCLD'i cGrnrnents 

Unit No: 01 is on top of merit order I 

among IPS Jamshoro Generating Uruts 

1-4. The Units of TPS Jamshoro are 

required during hot. summer season, 

(ci 8 off) when wind generation is 
lw & In canal closer perlcd. 

Therefore, the UnIt No: 01 may be 
rUred ftet CammIIIOniflS ci 

2060MW coi fired Urilt* of the sime 

• 3CJ MW of povie is requiied t t 

location for optimum o ei'3tn of 2030 

the Jamshoro 500W Grid. 

• inabser,ce of GTPS Kotri, (due to tie- 

licensing) the op.eatcr w forced to 

Opefte Jrnthc!O steam nèt3 

intermittently durirg lait morth 

(%tarted st :imei durirPg Jur-iQ*1 

2020) to proide aPprOsflai1 

IRS ianishoro 

Umt NO: 01 

I; 
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ico-iso tw .r xrm izi.z' 

• i r mixh fr4i4 ir iou eflccVire 

to ofJte 120 MW GT Lath o 

(Qflb1d cyc 1t mc on Jt tuel 

ki.tlJnRi lO/hWr 

• It ri wQ'lh 10 netttn ttiat t GTPS 

Kotfl c.mn ass.st cr Niorui 

?ictioik lot; 

I GTP	 .cxn is .t 132W G:1 

is pJrt of ir4 coridO 

Ct1Cu4t 

Li BLck Iii to ttoz the 

ftfliiUl ?frtwOl& as & *wn 

ft 

Cor&iner 

Oeraticn O rttjrtg tCtre 

ri G1P tot,, *- bc' muih mote 

ubLe oi cn1.i{n t 

tx_i t Crr1r as popoied to 

ZPRA 

WNle the Ur.:s 32 Pd cf GIPS 
iarn1Jco thOLd cenjiti itt 

tiI ipery of Licrftsc e 2028 
1 ii 'c x_crjm•a! to tur 

theSe uMs en Lr4seItous Cart 
ert .i Comercy Resnee 

to Icep tr'.e ct&ity of ft ic, 
CoaVGjsi1O 

5TGO6 of TP Gt4th, iS lh CQmbu1tl 

cycl Urnt of GflY 

STG05 is the cornb,wcJ cycle Unit at 

GT07 & GT-08. These & tinit. 

cornpme Bla.ck02 at Guddu Poer 

Pljat operated on dtgertcus ar4 

dedca led H.itutit Gas betng sped 

b OGOCL through a yjlid Gas 

agrernen 1 

As pet merit Odet bl*Dck.li ts 

ecunmtc.aI tjtin cn.ar.' other er 
2(Jri(i rurning on R0/UFO & iuc 

and also cheaper tKui we lP 

tiytie{ Unix_s. Ther-efcre ;ezn, Cl 

Uat llo: Uc may cccsiec cn its 
dare 

• The bfxk rt a cornbosed cydx_. pnt 
h41c1 on G( Frame 9Z gas tutbirtc 
ljrt4ts wMh is a dependable & 

rrIubL mJctirie arid giobaiiy 

cepted tat 10ni 1fe 

• It is unantnloLjs corisensi.t that the 
block ii CCOflO(ThJl ai Cnctimrnted 
by I4PCC. 

• GCtCOU i in prccesc t rn.akmg the 

block more ffx,nt whch wuid 

erJirc its po.ition Lfl ttte EMO. 

• TPS GuDu is fued by iri.Th Kot 
(XX) ti5 ri.tt ii dted for 

ths power tat.n tiU tx_s ptelion 

fr o'sr rtzt 15 years 

ap:ozirnaze+j. Therefore, the gas 

crbre I,c.erise thoM match the 

TI'S CUDDU 

Units rio: tX 

2023 

1 
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depletion schedule of KK Gas Field. 1 1 I 

IPS GUDDU 
Units No: 11,12 

& 13 

Unit No: 11, 12 & 13 comprises Block-1 
of TPS Guddu having combined 

Capacity of 404MW in which STG Unit 
No: 13 is in damaged condition since 
2013, therefore the net capacity of 

Block- I at present is 230MW in open 

cycle bearing high cost than combine 

cycle tariff, but still lower than many 

RFO/LSFO& RLNG power plants 

already in operation. Unt Nc: 11, 12 

were refurbished in 2018 and their 

capacities were restored near to the 

installed capacities (230MW). 

Therefore, instead of 

decommissioning of Units No 11,12 & 

13, CEO Guthlu may be advised to 

rehabilitate STG-13 as early as 

possibic as Ulock•I in combined cycle 

mode is more efficient than Block-Il of 

same station just below 747 Units and 
will have postivc impact on energy 
Mix cost. 

GM NPCC is agreed to the point of 
view of GENCO-U and fully supported 
the retention of th block-il (Unit 
No.5 to 10) in the system due to 

imperative importance for the power 

system stability and for cheaper 

energy Mix cost. 

It is unanimous consensus that the 

block-I (11,12&13) is economical in 
open as well as in combined cycle 

mode of operation as commented 

by NPCC. 

• Furthermore the rehabilitation of 

STG unit No 13 is already under 

process and the unit will be back on 

bar to make the block more 

economical and viable in EMO. 

GM NPCC is agreed to the point of 
view of GENCO-Il and fully supported 

the retention of the block-I (Unit No 

11,12 &13) in the system due to 

imperative importance for the power 

system stability and for cheaper 

energy Mix cost. 

• The up-gradation of TPS Quetta is 
being pursued in compliance to 
the recommendation of special 

committee on CPEC as conveyed 
by Ministry of Energy vide No.2 
{l}/2020.Ic-cpEc dated 
1L08.2020 for its implementation. 

G EN CO-H I 

.1-ps 
M UZAFFARG AR 

H 

Units No: 04,05. 

&CG 

The Units of TPS Muzaffargarh are 
costly in the merit order on RFO but 

presently seriing as a contingency 
reserve on southern Punjab in 

combination with Kapcc, Lalpir & 

Pakgen during high demand months ol 

May, June, July & Aug. However 

provision of RLNG to TPS 

MuzaFfargarh would drastically lower 

the generation cost by approximately 

50%. 

• It is unannous consensus that the 
plants are required due to 
strategic location and potential for 
future hybrid technology base 
enhancement as endorsed by 
NPCC. 

2033 
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Mr. Abd I Kareem Merion 

ThereforO, 111 order to utilize iiuc --------

iiwestmeni o( GoP iiud keepig iii 

view contingency status cut] Its 
strategIC location, the operation of 

TPS Mu:effergarh Units •hould be 
Iilftid from RFO to nLN, so that it 
may e utilized efficiently & 

economically, 

GEN1ll 

GTPS 
FAISAABAD 
Units No: 
O3O6,O7,OB & 

09 

3TPS Faisalabad is one of the two 

Power plants in Faisalabad city load 

center and its operation is very much 

useful to avoid the Overloading of 
Getti Autos (4'4OMVA) and it ii 
helpful to reduce the system 

constraints. The operation of GTPS 

Falsalabad on Gas IRLNG would be 
beneficial and help NTDC to maintain 

the system stability, reliability and 

security within Grid code permissible 
limits in the area and also tn avoid 
Load Management in Faisalabad, 

2028 

• It is unanimous consensus that the 

plant is required due to its strategic 

location for load management at 
Faisalabad andorecJby NPCC, 

• 1n1130rt1nce of operation of plant as 
condenser to maintain System 

Voltage. 

General Comments of Genco's: 

It Is further suggested that an independent committee may be constituted to assess the need to further 
operat/utlIIze less efficient and delIcerised iarits based on ztratgic & technIcal viability for the system 
stability 

Submitted for your kind perusal please. 

N PCC 

Mr. Muhammad Ayub 

GENCOs 

Engr. Rustam All Ghouri 

Engr. Dr. NiZ AJvfmon 

&'-'- 
Mr. Sabeeh.u-Zrnaii 
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try t iUi y, Mul, (I'uwti t)vIUII) iiiJ lot HüwrrisUcjq p3q,w 
gu Dhc.W N TUC, 41 4Wuda hcJLJJ 1ahOC 

()uty MIglI Uror (P&(}, Wrcl huu 

4 *r,r! Mønif (ichikatt, Wapdi haui. Lihar,, 
, c'i .cj1ve OUkr C'DAQ, Iain.bsti, 

Chief xccuttve OUker GENCO UQiding Cumpirny ltd, tarriabad 

?. GM kPowe Sytein lam ig PIA buikng, aho,e, 

S (hid ExeCutivd Of1icccG€NCO., itnshow 

. Chief Eeutiv O({icr GENCOfl, Guddu. 

O. Chf tcuvn Officar GEMCO.1H, Muraffrarh. 

I., 

L. 
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NATIONAL TRANSMISSION  & a '_OMPANY Ltd 
Office of the 

Gcneral Manager (SO) 
r Control Centre 

H-8/1, Islarnobad 

atcd: 312_ 2 '0  

Subjcc Pcrforimtnee of  t'ti1ic Sector GE1'COs 

Reicrence: N1WRA lniail rcc&vcd on dated 06.07.2020 (copy attached) 

It is apprised that NEPRA vide above referred email has sought comments on technical and strategi 

importhncc olgencrating units/Machines of Pubic sector GENCOS (GENCO- I, II &ll). 
The same is givcn as under: 

Units 

GECO- 

NPCC Comments IGCE? retiring Year I 

I Unit Nc: 01 is on top of merit order among 
TPS Jamthoro Generating Units 1-4. 'The 

TPS Jarnshoro 
Unit NO: 01 

Units of TPS Jamshoro are required during 
hot summer season, (on & off) when wind 
generation is low & in canal closer period. 

2030 ) 
. .0 

Therefore, the Unit No: Dl may be retired 
after Commissioning of 2660MW coal fired 
Units of the same station. 

0_fl 

 

STG-06 ofTPS Guddu is the combined 
cycle Unit of GT-09 & GT- 10 whereas 
STG-05 is the combined cycle Unit of UT- 
07 & UT-OS. These 6 Units comprise Block- 
02 of Ouddu Power Plant operated On 
Ienous  arid dedicated  Natural Gas be  

a valid Gas  
agreement. 

then many other power Plants running on 
also clieper tliiT 

1remen 
Unft o:  OGmayconsjdered.p;t 

dote. 

 

  

11fltNo.O I 

No.9/3  — /GJJjQ)fN1'CClDD ftC.11) 

Managing Director NTDC 

4I4 \Vnpda ilous, 
Lcihorc. 

Phonc: 051 B3fl557 
Exchaiigc: 051 9258177-7i 
Fnx No: 05 9257146 
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%JC41._Jj 1 

Uni.t No: 11, 12 & 13 comprises Block-I of 
TPS Ouddu having cornbincci Capacity of 
404MW hi. which STG Unit No: 13 is in 
damaged coudition since 2013, therefore the 
rid capacity gf131ock- I at present is 230MW 
in open cycle bearing high cost than combine 
cycle tariff, but still lower than many 
RFO/LSFO& RLNGpp1anlLa!rcadyin 
operntiort Unit No: 1 I, 12 wcrc refurbished 
iii 2018 and their cnpacit red 

— —---- 
ucu to (lic lldapacities(2.30MW)-.. 
fliëfôrc, instead of decommissioning of 
UriitsNoll,12& 13,CEOGuddumaybe 
advised to rehabilitate STU-13 as early as 
j5ossibl as Block-I iii combinedcyclemode. 
is mor iieiTtTianBlock-II of same 

positiv met nery Mix cost. 

The tfnits o PMaffaarh are costly in 
the ncrit order on RFO but presently serving 
as a contipgency reerve on southern Punjab 
in combinaton th kapco, Lalpir & Pakgen 

TPS MUZAFFARGARE during high demand months of May, June, 

Units No: 04,05 & 06 July & Aug. However provision of RLNG to 
TI'S Muzaffargarh would drastically lower 
the generation cost by approximately 50%. 
Theref0re in order to utilize huge 
investment of GoP and keeping. in 'iew 
contingency status and its strategic location, 
the operation of TPS Muzaffargarh Units 
should be shifted from RFO to RLNG, sd 
that it may be utilizedefficiently & 
econorn ically.   

GENCO-IlI 
GTPS Faisalabd is one of the two Power 
plants in Faisalabad city load cente and its. 
operation is very much useful to av,id the 

GTPS FA!SALABAD
Overloading of Oatti Autos (4*45011A) 

Units No: 05,06,07,08 & an1 it is helpful to reduce the systen 

09 conatraints. The operation of GTPS 
Faisalabad on Gas /RLNO would be 
beneficial and help NTDC to maintain the 
system stability, reliability and security 
within Grid code permissible limits in the 
area and also to avoid Load Management in 

jjaisalabad. - 

kTS'GUDDU 
I Unto 1,l2&l3.:. 

GENCO-Ill  

j)age. 2-3 
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Kcping in view the aforementioned subiiiissions on the subject matter it is requested that input Power 
Systcm Plairning may be taken in this regard and sent to NEP1.A, so that suitable decision may be taken, 

plcasc. 

(Engr. Muham . yyub) 
GM (System Operation) 

NPCC, NTDCL, Islamabad 

C.C: 

1. Deputy Managing Director (P&E), Wapda house Laiore. 
2. General Manager (Technical), Wapda house Lahore 

_ Chief Executive Officer CPPA-G, Islarnabad 
4. Chief Executive Officer GENCOs Holding company,' Islamabad 
5. G M (Power System Planning) PJA building, Lahore 
6. Chief Executive Officer GENCO-I, Iarnshoro 
7 Chief Executive Officer GENCO-Il, Guddu, 
8. Chief Executive Officer GENCO111, Muzaffargarh. 

page. -3 
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NATIONAL TRANSMISSION & DESPATCH COMPANY 
N2tioncl Power Control Centre Sector H-8/l, lslatnabid 

id: 051431 t3S, Fi 0.52,50*5) 

NJ4'Z  -78  CM (SO)/NPCC. 
ç,eç .2.Dli  

/ 

• General Manager 
(System Operatlors  

S. 

Joint Secretary iissfo), 
NTDCI.., }'owey Dlvislou MOE, 
lLiIflfll33tj 

A (ten%lon. M.c fjaramad Razi Secikn Officcr TJ)C 

Subject: Corn rocri ts Ronrdinc  Re'entionor Retirement ot cENcOs  Power P1*nt iln1ij.  

Re (ere ii cc: 
Meeting with 5cretery Pcwer Division at Committee Room MOB Power Division on 4 MaY 2021 

ii is sppiised that NPCC comnients along with DC Power System Planning dcpnrtnCnL comments 
in orisolid aced form re;arding the aubject mavte.c is ittached es nxureA fec your I orntatlon and 

flnthcr process pi 

OIA: Arincx:.A 

çEgr. Gh •i' Abb aM moo) 
General Mittager (System OperatIon), 

NPCC, NTDCL, hiamabod. 

CC: 
I. Minq,nD .L- 
2. ChIef CxetJ c OiThrr GCO HoLding Coy 
3. Dep,sly anarg Dirrtn (PLE). P4TVC1. Uoa. 
4. CicncrJ ti4&n Pow Systco PahniOt iTDCL. L4horc. 
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Nat1ona transmlsslon & Despatch Company Ltd. (NTDC) 

cenerJ Manager Powr System PInntng) 

No. 3MPS?( Dtsd: 05-O2021 

Genora Manaot (Sytin Opoat1ari) 
NPCC, HP1, s1emnbed, 

lct Cornrnertt9 fl.ogardn R(ontIon or Rotir.m.r*t of OEP4CCs Power PTarr Unff% 

set. GM (SO) totter No, O43.40 OM(0)/NPCC dated 04.OS2O21. 

W?th re enc to your Ittor No, tho response of thEa ornce c given as under 

tO 7ock 1 

' 

•- 7?: 

r 1 

:•''; 

°'' - - 

— ori'ribrt 

TI'S iemthoro 1 & 4 RFOfGas 400 

Required dui1rs tow 
win nSUmmetsesCn 
to meet DISCOs F X 

toad demand K-€1ecui 
Increased Its drw1 
fom jarnhoro tthugh 
220 kVimshorc: KOA 
drcults after Its 
rehabilitation in view of 
ek6cxed apeement of 
1100 MW drawl 
between K-Electric. 
N1DCI. & O'PAG yet to 
besinsd. 

ee 'th 
?lPC 

rvi for 
unI the 
ceriIeci of 
500 'I rtd 
sticn at XXI 
hn 

poier flow 
from 
.;ma -.cro to 
XeIecc ihafl 
decrease. 

a- 

Guddu 
GEioci 

10 (H 

To be retained on merit 
order (Units are 
operated onIndienous 
Gas}.The1Jitsocupy 
higher rankirl merit 
order. 

Vt WIU'L 

CQ11Cflts 

Guddu 
1t0 

- 

Mruent31G 13 Li 
under fault (S1rce 24- 

D32013) ltl tt 
resiore. then the btck 
t.e. Units (tl•U) in 
combined 
che;p (indl;enoui ga4) 
u per Economic Merit 
Order, E'ien tjnits 

on opert 
cycle mo4 ie atu, 
theiperthsnRi.N ___ 

Areetth 
t'PCC 

(WI wer :an '.U4, &.i.9($. I I +9Z.4 II144U, liii .i9 42 
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:. .:: 
GE?2CQ 

'. • 

Porar 
5tatn/ii 

. .: 
(mit 
t4 

• 

i;: •t'.: 

Fuol 

• :. 

Li  MW: 
' 

;, 

NPCCCO TfltSt ? 

•. • I • 

p anpng 

Comment. . 
Ptnt$ md b&ni Gis 

Turbine committed 
qvicciy is aid when 
required, 

• 

- 
TP$ 

Muzaff?rgarh 
ito 4 SF0/Gas 

- 

9W 

The units are required 
In high peali demand 
period to meet system 
load demand aswell as 
to support overloading 
of 500/220kV 
Transformers at 
MLflaffargarha1d New 
Muitin Grid Stitions by 
ensuring system 
parameters In desired 
limits. Theseunits cars 
be retired once 
sufficient generation 
capadtyls available 
arid the above 
mentioned 
aystem/tranformer 
constraints are 
removed, 

Generliy 
agree wIth 
NPCC 
eamments on 
valiabillty of 

MUIth 
plant. 
Hov,ever,It 
need5 tobe 
cbec.ked by 
4PCC whether 

i 
re raqufred 

OR 

levier No. of 
units are 
required. 

GTPS 
Faisalabad 

5 to 9 Gas 140 

Must be retained till 
conimisstoningof 
TrlmmuPowethouse 
and 500 kVFisaibad 
West Grid Station. 

It needs to be 
re-cansid ered 
In view of the 
factthatGTP5 
Faisalabad has 
not been used 
in recent past. 

asperour  information. 

in addition to above, this office is of the opinion that the subject mattsr is a very sensiUve 
issue and is required to be considered not cctly for shorl term perpeotive as has teen 
mentioned by NPCC but also far long term paspective. The assump2ons of IGCEP 2021 
have been finalized and IGCEP is going to be prepared shortly. it Is suggested that the 
decision on the subject to be made after review of IGCEP 2021 and on,the basis of detailed 
deliberaoris among relevant stakehoiders like SO, CPPA.G, t4TDC, IB, MOE(D) el. and 
some Independent study may be conducted, if needed, In Is regard. 

Copy to: 
1. Managing Director NTDC 
2. JoInt Secretary, Ministry of Energy (Power OMsion), Islamabad, 
3. Dy. Managing Director (P&E), NTDC 

Master File 
4h 

Ficor, PLc 
Towcr, Eiioa Rd, Lsho, TE.L+92.-42 9206U, Fsx +92.42 3G3O7fltpsp®nc.eom.p 
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ADD 

r V/2ctober 20, 2022 

[)) i-7 
A (L/) 

— (hc. C7cJ) 

Comments on Indicative Generation Capacity Expansion Plan 2022-' 
2031 (IGCEP 2022) N 

Subject: 

B/3/1/GWTech/17 

Mr. Shakil Ahmed 
Additional Director 
Registrar Office 
National Electric Power Regulatory Authority 
Islamabad. 

r7(L/r) : 

Government of Pakistan 
Alternative Energy Development Board (AEDB) 

This is with reference to NEPRA letter no. NEPRAIDG(Lic)/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 
Technologies on the unsolicited mode. However, such proposals could not be processed 
by AEDB without incorporation of the quantum in the IGCEP, as Section 1.4.3 of the ARE 
Policy 2019 states that IGOEP outputs will form the basis of all on-grid capacity 
procurements. 

3. 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 allocated for 
procurement of power through New Technologies. 

4. Foregoing in view, NEPRA is requested to allocate 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 A ar Khan) 
Director (WirdiST) 

Copy to: 
i. Chairman NEPRA, islamabad. 
ii. SPS to Secretary, Ministry of Energy (Power Division), Islamabad. 

2' Floor, OPF Building, Shahrah-e-Jurnhuriat, Sector 0-5/2, IsIarnabad. 
Ph: 051-9202082/ Fax: 051-9222364 
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Government of Pakistan 
Alternative Energy Development Board (AEDB) 

B13121G011 9 October 2022 

Chairman 
National Electric Power Regulatory Authority 
Islam abad. 

Subject: Allocation of Quantum in the draft indicative Generatis Capacity 
Expansion Plan 2022-2031 (IGCEP 2022) for Development of ARE New 
Technology Projects  

Dear Sir, 

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/GVVTech/17 dated 20 October 
2022 on the subject matter. 

2. It is apprised that ARE Policy 2019 and the National Electricity Policy 2021 requires 
a quantum in IGCEP to procure power from ARE projects eithe throuh competitive 
bidding (for matured technologies like wind solar & bagasse) or on Cost-plus tariff basis 
from unsolicited new technolog\) 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 proposals 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 technologies will provide reliable and dependable power in the form of 
continuous supply, with no intermittency and no foreign cost on import offuel for power 

I zcj: 

4. The Section 1.4.3 of the ARE Policy 2019 states that IGOEP outputs will form th L- c 
basis of all on-grid capacity procurements. Due to unavailability of quantum for newt' . I 
technologies in the IGCEP, AEDB is unable to process the received proposals. Moreover 
AEDB does not have the cost and tariff data for the proposed projects at this moment a 
the firm project cost and expected tariff data would be available once these projects wiIt' 

generation. 

conduct_thgtailed feasibiLity study after the issuance of Letter of Intent (LOI) by AEDB 

C- lJf ' 

C 

y 

4 

/oo'r. OPF Building, Shahrah-e-Jumhuriat, Sector G-5/2, Islarnabad. 
Ph; 051-9222365/ Fax; 05 1-9222364 
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Government of Pakistan 
Alternative Energy Development Board (AEDB) 

 AIM3 
based on IGCEP quantum. Nevertheless, NEPRA will be approving the tariff of new 
technology projects as per GoP/NEPRA rules/regulations/policies. 

5. AEDB vide letter dated 10 February 2022 had requested NTDC to allocate a 
suitable quantum 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 AR.E projects on .new 
technologies beyond 2024 up to 2031. 

Best regards 

(Shah'Jahan irza) 
Chief Executive Officer 

Copy to: 

i. Secretary (Power Division), Ministry of Energy (Power Division), Islamabad. 
ii. Registrar, NEPRA, lslamabad. 

2d Floor, OPF Building, Shahrah-e-Jurnliuriat, Sector G-5/2, Islamabad. 
Ph: 05 1-9222365/ Fax: 05 1-9222364 



- Annex-I 

LIST OF PROJECT PROPOSALS ON NEW TECHNOLOGIES 

S. 
No. 

Company Name Project 
(TYPE) 

Location Capacity Execution 
mode 

Chishtjan Power 
(Pvt.) Ltd. 

Concentrated 
Solar Power 
with Solar PV 

Loralai, 
Balochistan 

50 MW CSP 

50 MW Solar 
PV 

Request for 
issuance of 
hybrid LOI 
under ARE 
Policy 2019 

2.  Grange Solar (Pvt) 
Ltd. 
(GSPL tile) 

Concentrated 
Solar Power 
with Solar PV 

Rahim Yar 
Khan, Punjab 

50 MW CSP 

50 MW Solar 
PV 

Request for 
issuance of 
hybrid LOI 
under ARE 
Policy 2019 

3.  Grace Solar Power 
Company (Pvt.) 
Ltd. 

I  

Solar PV with 
Lithium Battery 
Energy Storage 

DG Khan 500 MW with 
400 MW 
Battery 
Backup 

Request for 
issuance of 
hybrid LOi 
under ARE 
Policy20i9 

4.  Zarat Energy (Pvt.) 
Ltd. 

Concentrated 
Solar Power 
with Solar PV 

Loralai, 
Balochistan 

75 MW CSP 
and 75 MW 
Solar PV 

Request for 
issuance of 
hybrid LOI 
under ARE 
Policy 2019 

5.  P2X Energy Hybrid of 
Solar, Wind 
and Hydrogen 
Project 

Karachi & 
Gwadar 

220 MW 
Solar 
399MW 
Wind 
100 MW 
Hydrogen 

Request for 
issuance of 
hybrid LOI 
under ARE 
Policy 2019 

6.  Sowitech 
Operations GmbH 

Hybrid of 
Solar, Wind 
and. Battery 
Storage Project 

Lasbela, 
Balochistan 

5.2MW 
Solar 
197.4MW 
Wind 
31MW 
Battery 
Storage 

Request for 
issuance of 
hybrid LOI 
under ARE 
Policy 2019 

7.  Khan Renewable 
Energy (Pvt.) Ltd. 

Waste to 
Energy 

Rawalpindi I 
Islamabad 

40 MW 
Waste to 
Energy 
Project 

Requesi for 
issuance of LOI 
for new 
technology 



Government of Pakistan 
Aemative Energy Dev&ooment Board (AEDB) 

 

BI3f1IGVVTechf1 7 October 20, 2022 

Mr. Shakit Ahmed 
Additional Director 
Registrar Office 
National Electric Power Regulatorj Authority 
Islam abad. 

Subject: Comments on Indicative Generation Capacity Expansion Plan 2022-
2031 (IGCEP 2022)  

This is with reference to NEPRA letter no. NEPRAiDG(Lic)/iT-01I18675-33 
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 
Technologies art the unsolicited mode. However, such proposals could not be procesed 
by AEDB without incorporation of the quantum in the IGCEP, as Section 1.4.3 of the ARE 
Policy 2019 states that GCEP outputs wl form the basis of all on-arid capacity 
procurements. 

3. 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. 100 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 allocated for 
procurement of power through New Technologies. 

4. Foregoing in view, NEPRA is requested to allocate 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. / (1 Jul 

(Sheecaz A4wc'ar Khan) 
Director (WindlST) 

Copy to: 
I. Chairman NEPRA, lslamabad. 
ii. SPS to Secretary, Ministry of Energy (Power Division), Islamabad. 

2tu Floor. OPF Buildina. Shahrah-.>Jurnhuriat, Sector 0-5/2, IsIamabad. 
Pb:.051-9202082/ Fax: 051-9222364 



9nd floor. OPF Building. Shahrah-c-Jun-Wuriat, Sector G-5/2, Islamabad. 
Ph: 051-9222365! Fax: 051-9222364 

c1/p  

v 'e'i•: '' 
Alta. uctiva Enaro y D1c,pI em Board (AEDB) 

-- ADT' 

   

February ; 2022 B13/llGWTectif 17 

1 L 
iiai Manr (uv..e System Piannuigl 

rr	 National Transmission and Despatch Company Limited (NTDCL) 
4th Floor, PtA Tower. Eaerlor Road 

c- Lahore. 

H Subject: Dtc Rquirarnarts: Formutlon of lndicaliye Generatjofl.!2A9.it 
Expansion Plan !GCEP 2022 

• This is whh reference to NTDCL letter no. GMPSP/CELF&GP/MLF&G 4041466  

C' 12 dad Ja-'uan 2q22 -rnfl 

2. As requested 'tide above referred latter, AEDS has submitted the prolect spectflc 

• data of all the existing, under-construction & firm future ARE projects (falling under 
Category-I & II of the CCoE decisions) on the provided link (online). The print-outs of the 
data sheets (Wind — 38, Solar — 13 & Eagesse — 23) are also attached herewith for 
information & further necessary action at. your end, please. 

3. In edditicn to aforesaid projects, please be informed that all the future ARE projects 
k ' falling under Category-Ill of the CCbE decisions and ARE Policy 2019 are required to be 

procured through competitive bidding process as per the decision of the Council of 
Common Interest (CCi) in its meeting held on August 06, 2020. The ARE Policy 2019 

C sets. a target of achieving 20% capacity from ARE technologies by 2025 and 30% capacity 
by 2030 envisaging development of ARE projects in all parts of the country utilizing the 
available ARE resources. Accordingly, NTDCL is requested to also consider the ARE 

• projects falling under Category-Ill and targets given under the ARE Policy 2019 while 
• Sinalizing the ICCEP 2022, please. I 

4. it is also vvorth mentioning here that the ARE Policy 2019 also allows for proactive 
- ,.. ...L_,.... L - 

, rew hnologles on the urisoiicited mode. in this regard, 

Section 1.4.3 of the ARE Policy 2019 states that ICCEP OUtputswill formthe basis of aN/ 
on-grid capacity procurements (except net-metering), In light of the above provisions of 

e ARE Policy 2019 AEDB has received several prcposals based on New Technologies 
rn potential developers and provincial governments. However, such proposals could 
be processed by AEDS as the IGCEP 2021 provides quantum for capacity additions 

ougli wind & solar energy only. Accordingly, in view of the provisions of the ARE Policy 
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AEDB remains available for any further assistance in the matter. 
1 

I / 
I / 

d 
(Shah Jahan Mirza) 

Chief Executive Officer 

- 
AIemative Enemy Devekpnent Board (AEDB) 

- 

    

     

201ç and considering the fact that various proposals on New Technologies are pending 
approval of AEDB, NTDCL i2 requestad t a swiabIe quantum IGCEP 2022 
10 capacity addition trwouqh New Technobaics. n this regard, it is proposed that 

1000MW of new technology be initially consic.lered for New Technologies in the IGCEP 
2022. 

Copy to: 

V"Secretary (Power Division), Ministry of Energy (Power Division), Islamabad. 
i. Managing Director, NTDCL, WAPDA House, Lahore. 
i. Chairman NEPRA, lslamabad. 

2' Floor, OPF Building, Shahrah-c-iuinhurjaç Sectoi G-5/2, Islamabd, 
Ph: 051-9222365/ Fax: 051-9222364 

Scanned with CamScanner 



rc- / 
/ ' No: DAEIGen/21212021 

/v GOVERNMENTOFSINDH 
2 DIRECTORATE OF ALTERNATIVE ENERGY 

( ENERGYDEPARTMENT 
Karachi dated: 28th  October, 2022 

- 
- c) ( 

SAY NO TO CORRUPTIQN 
_ 

Mr. Shakeel Ahrned, 
Additional Director, 
Registrar Office, 
NEPRA Tower, Attaturk Avenue (East), G-5/1, 
Islamabad  
PH: ±92-51-9206500 

Subject: NOTICE FOR SEEKING COMMENTS & PUBLIC HEARING IN THE 
MATTER OF  1ND1CAT1VE GENERATION CAPACITY EXPANSION PLAN 
2022-2031 (IGCEP-2022)  

I am directed to refer to the letter No. NEPRAIDGI(Lic)/LAT-01118675-33 

dated 27 September, 2022 on the subject noted above and the ylews / commeflts are 

submitted as under: 

(i) The Wind ard Solar PV power projects 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 ncIude the five (5) 

numbers of Wind lPPs namely Moro (25 MW), Sinowel (50 MWs), Iran-Pak (50 

MW), Norinco (100 MW) and Shafi 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 wind power projects in 

committed list of projects in the current IGCEP 2022-31. 

(ii) Similarly, the Sindh Government also requested to include the least cost 1320 

MWs coal based power plants by M/s Oracle power during preparation of 

IGCEP 2021-30. It's once again requested to include this project in the IGCEP 

2022-3 1 to provide cheap electricity to people of Pakistan. 

Page 1 of2 

I 



(iii) The iGCEP 2022-31 upto the year 2023-24, only iO MVVs of GaS utility scale 

Sar PV dwêr rojécts has been considered as Category-Il and PC-1 

approved projects but according to the Variable Renewable Energy Làcational 

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. 

(iv) 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. 

(v) Local cal from Thar can be utilized for the coal powerptants and can be 

operated as base load in the Power network. 

(vi) The existing Coal Power plants on imported fuel need to be shifted to the 

indigenous coal. 

(vii) 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. 

(viii) In reference to section 7.2 of the IGCEP 2022-31, the provincial grid company 

i.e. Sindh Transmission and Dispatch Company Ltd (STDc.) may join hands. to 

work with NTDC for upgradation and enhancement of Grids I Transmission 

network in Sindh province to evacuate power from the least cost Renewable 

Energy and Thar Coal based projects. - 

2. The above said comments are submitted for taking furt e?\ necessary action 

/ 
(ASIF JEHANZEB) 

ASSISTANT DIRECTOR-li 

Copy to: 
1. DS(Staff)/PS to Minister for Energy, Government of Sindh, Karachi 
2. PS to Secretary, Energy Departmeri, Government of Sindh, Karachi 
3. PA to Director Alternative Energy, Energy Department, Government of Sindh 
4. Office file 

Page 2 of 2 
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No,ED/SO(P)  iE 6 )/ , i '  
GOVERNMENT dF BALOCHISTAN 

ENERGY DEPARTMENT 
(Power Section) 

Oiiiiih"Càiiption Freè Pakistan 

To 

Dated Quetta the  . December, 2022 
4 

The Chairman 
National Electric Power Regulatory Authority 
Islamic Republic of Pakistan, Is1amcibad 

Subject: NOTICE FOR SEEKING COMMENTS & PUBLIC HEARING IN THE 
MATTER OF INDICATIVE GENERATION CAPACITY EXPANSION 
PLAN 2022-2031 (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 

enclose herewith the comments of the Government of Balochistan for peusal/ 

consideration please. - 

/L 
Section Officdr 

(Power) 

Coov to:  

1. The Additional Secretary [Staff] to Chief Secretary Balochistan 

2. P.S to the Secretary to Government of Balochistan, Energy Department, Quetta 

3. Master File. 

c 



GOVERNMENT OF BALOCHISTAN 
ENERGY DEPARTMENT 

COMMENTS OF THE GOVERNMENT OF BALOCHISTAN IN THE MATTER OF 
INDICATIVE GENERATION CAPACITY EXPANSION PLAN 2 022-31 (IGCEP-2 022)  

Commentsof GoB S.No. Clause of the Draft IGCEP 
01 Executive summary (Page-3):  

The base case shows a major 
contribution from renewable, i.e. 41 % 
of kvdropower and 20% of variable 
renewable energy mix by the year 2030  

Principally the contribution of 
variable renewable energy mix 
needs to be enhanced to 25% in the 
instant planning. After 2030 the 
generation capacity will get 
saturated, and it - may not be 
possible to enhance the share of 
variable renewable energy. 

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 next iteration of IGCEP. 

02 Executive summary (Page-4):  
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. 

Throw forward of the same for 
succeeding iteration everytime may 
not be appropriate as the country is 
already overburdened w.r.t energy 
expenditure. We may calculate the 
time value of the technology 
adoption as well.  
The vision of local manufacturing is 
appreciated. However, the 
mechanism for the engagement of 
manufacturing industry has not 
been suggested. It would be 
appropriate to suggest the Power 
Division to take the lead in 
collaboration with all the 
stakeholders. 

03 1.4 Objectives of the IGCEP Among 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 theyear2021-22to2030-31 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 Generation Capacity Expansion 
Software 

05 2.1 Economics of Pakistan Power 
Sector 
GDP is positively related with the sales 
of electricity 

(I) 

Generation optimization model 
based on the generation planning 
tool i.e. PLEXOS may please be 
updated by insertion of the resource 
consideration. 
Since JGCEP is used as one of the 
main inputs to the TSEP, 
Balochistan may be given a 
prioritized status keeping in view 



06 2.2 Power Generation  
As of June-2022 the total installed 
capacity of IVTDC system reached to 
37,949 MW. Out of which 34°/a is RE 
share which comprises of hydro, solar 
P wind and bagasse-based 
technologies and 66% share is from 
thermal projects comprising of local 
gas, local coal. RFO, RLNG and nuclear 
based technologies. 

07. 3.3 The IGCEP Data Sources and 
Associated Data Types  

08 3,6.4 Renewable Energy (REt 
Generation  
Subsequent Cabinet Committee on 

Energy (CCoE) decision ofApril 4, 2019 
and June 16, 2020, RE Projects, i.e. 
wind, solar Pk and bagasse (currentiv 
under litigation except Sb oh to]) 
defined under Category-I and II, 
presently at different stages of 
development are envisaged to be added 
into the notional grid during the next 
couple of years. 

09 4. Long Term Energy and Power 
Demand Forecast 
4.2.1 Long Term Demand 
Forecasting Methodology  

che soda-economic situauon or ce 
province.  
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 of Balochistan is more 
than 8000 MW (World Bank VRE 
Locational Studies 2019). To get rid 
of expensive fossil fuels, it would be 
appropriate to un-tap the Solar-
Wind potential of Balochistan.  
The data source does not include 
the data from Balochistan Power 
Development Board (BPDB) or 
Energy Department, Government of 
Balochis tan. 
Acquisition of data from all the 
federating units and the relevant 
agencies may please be made 
mandatory as in the instant case 
potential of Balochistan has not 
been considered at all. 
All the candidate projects of Solar 
PV from Balochistan were placed in 
Category -Ill as per CCoE decision 
(Annex-A) and the instant draft 
does not undertake any plan for 
power uptake from the projects in 
Category-Ill. These are the cheapest 
Projects for which the GoB had 
already issued LOIs which must 
have been included in the IGCEP on 
least cost/competition 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 -III.  
Balochistan fojms 43% of the land 
mass of the co.untry and houses just 
6% 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 
-the un-served area/p ulatioh 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 inputs as 
an effective variable in long term 
demand forecasting methodology.  
The socio —economic situation of 
Balochistan, electricity prices and 
liteiire consumers of electricity 
make the recoveries slow in the 
province. Whereas sever issues of 
governance with the relevant disco 
i.e. QESCO add up in the liabilities. 
Therefore, AT&C load management 
factbrs for the province may not be 
generalized. The marginalized 
province with meager network 
coverage may get more deprived if 
general assumptions are applied for 
load management. 
It is, therefore, requested that 
Balochistan may please be treated 
eparteiy with specific sets of 

assumptions in case of load 
management. 

10. 4.4.3 Load Management 
T&C (4ggregate Technical and 

Commercial) and Non-AT&C Ldd  
Management 
AT&C load management is being 
carried out deliberately on the feeders 
where recovery is very low due to 
electricity theft and other governance 
issues. Non .AT&C is being carried out 
due to system constraints, fuel 
shortage and voltage profile etc. 

11 4.6 Energy and Power Demand 
Forecast Numbers 

Comments at S.No. 9/n above w.r.t 
4. Long Term Energy and Power 
Demand Forecast 
4.2.1 Long Term Demand  
Forecasting Methodology are 
reiterated. 
Keeping in view the above it is 
feared that the Energy and Power 
Demand Forecast may not be 
accurately reflected. 

12 5.2 Assumptions of IGCEP 
31. 140 MW Habibullab Coastal 
(HCPC) and 31 MW A/tern 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. 

Excluding 140 MW Habibuliah 
Coastal (HCPC) will reduce the 
energy security for provincial 
capital i.e. Quetta City. HCPC used to 
serve as an alternate source of 
energy in case of power failure due 
to any reason. It is pertinent to 
mention here that the provincial 
capital had no electricity for almost 
15 days in the recent floods. 
In addition to that the HCPC also 
serves as a system stabilizer 
because it is the only Power Plant in 
the central Balochistan. As Guddo-Il 
U(5-10) 620 MW Gas Powered 
ower 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 
not ensure any guarantee to execute 
that project which has to undergo 
approvals from relevant 
government authorities. 
It is, therefore, requested that the 
i-iCPC may please be made part of 
nstaiad caaacitv subject to 

restoration of as supply.  
13 5.9.1 List of Committed Projects The list contains 72 committed 

projects but from Balocliistan no 
project could make place in the list. 
Though the Government of 
Balochlstan has repeatedly 
requested to list at least three 
projects of Solar PV in the orovince 
i.e. 50 MW Enertech Quetta, 50 MW 
Enertech Bostan and 50 MW P&G 
Gwadar as committed. 
It is pertinent to mention here that 
the projects of Enertech are to he 
developed by the Enertech Holding 
Company (a state-owned company 
of Kuwait). These could have been 
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 instant iteration of ICCEP. 

* In addition to above, the (10x50 MW) Letters of Intent (Lol) issued by 

Balochistan Power Development Board (BPDB) 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 average if compared with Jhanpir (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 Corridor shall 

change the cost of entire energy basket of the country by reducing the cost 

exponentially. Since, investors are ready to finance the project and NTDC has already 

! L1 



been approached for construction of transmission line, it would be appropriate to 

include the same in planning in the instant iteration of IGCEP. 

It is reiterated that the since the current plan does not contain anything to tap 

the cheapest resource of Balochistari province for the next ten years and it is restricted 

towards committed projects only therefore the GoB does not support the proposed 

ICE CE P. 

L;U 

Section Office 
(Power) 
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Most Immediate! 

IsIamahad, June 16, 2020 

S LI BJ EC T: P. LSJQ OFEEETING OF CABINET COMMITTEE oRGY (CQQJ 

I am directed to refer to the subject captioned above and to convey herewith the decision of the 

C
pertain ng to your office, which is reproduced as under: 

Case No.CCE.24;06/2020 AMENDMENT IN DECISIONS OF THE CABINET COMMITTEEON 
dated 4th May, 2020. ENERGY HELD ON  17  DECEMBER 2017 AND FEBRUARY  

2013. 

The Cabinet Committee on Energy (CCoE) considered the summary dated 22 April 

2020 submitted by the Po'er Division regarding Amendment in decisions of the cabinet 

committee on energy held on 17th  December 2017 and Februarj 2018 and approved the 

proposals contained in para 3 of the.Summary. 

II. With regard to finalization! implementation of the Renewable Energy Policy, the CCOE 
directed Power Division to resolve the outstanding matters with the Government of Sindh and 
have the policy notified by the PC Division at the earliest. In the event of a future to resolve the 

oust sanding matters, the Power Division shall move a summary to the Council of comment 

Interest (CCI), by 15:h  June 2020 Power Division shall submit its proposals for an interim 

arrangement to the CCOE, in the event that none of the forging actions can be accomplished 

by 15ttJune, 2020. 

2 The para 3 of the Summary. as per decision (i), above of the CCoE is reproducing as under:- 

3 Nhile approval of the decision, a categoiy wise list of projects was also approved. Subsequent to the decision of 

Cauinet Committee on Energy (CCoE), several project companies approached Power Division and Alternative 

Eriurgy Development Board (AEDB) for inclusion in Category II from Category Ill. The Alternative Energy 

De elopment Board constituted a Committee for review of applications received for change of category. The AEDB 

Ecard, in its 49t 
 Board Meeting held on 15 January, 2020 endorsed the following recommendation of Board's 

cimittee for enlistment of projects n category-Il and category-Ill, as under (Annex-I):- 

:c.usion in Category-Il. 

The following projects have been recommended by the AEDB Board from Category-Ill to 

Sr 

No 

Name of 

Project 
Capacity LOI 

issued 
Recommendation 

Zorlu Solar 

Pakistan Ltd 

-- ---------- 
100 solar GaRb Project fulfils the eligibility criteria for Cat-

II and is therefore recommended for 

inclusion in Cat-Il, and deletion from Cat- 
Mt. 

2 Zherifa Pakistan 100 solar (icR b Project fulfils the eligibility criteria for Cat- 



New Energy 
Company 
Pvt.Ltd - -- 

Lahore 

Xingzhong 
Re new able 

Energy 

- 
Siachen Energy 

Ltd 
100 Solar 

40 Sod - GoPb 
W.3S te 

GoS 

II and is therefore recommended for 
ncIuson in Cat-U and deletion from Cat-

ifi MO1QJr LQlJping agency to be 
amended as GoPb - - 
Project Fulfils the eligibility criteria for Cat-
II and is therefore recommended for 
inclusion in Cat-U instead of Cat-Ill after 
verification by the Ministry of Energy 
lPower Division).  
Project fulfils the eligibility criteria for Cat-

ii and is therefore recommended for 
inclusion in Cat-Il Instead of Cat-Ill  

issued by GoB The following projects hãvé been recommended by the AEDB Board to whorp LOl have been 

in Category-Ill. The
ry ofRE PoUcY 2006 i.e 8-March, 2018 a Thereo !il the critera for inclusion 

Sr lameof LOi ftecornmendation 
No Project issued 

_.-_y__- 
lB Voght 50 GoB 

GmbH Solar 
lB Voght 50 GcB LOIs for these projects have been issued by 

GmbH Solar -
GoB prior to the expiry of RE Policy 2006, 

3 lB Voght 50 GoB i.e. 8h  march, 2018 and therefore fulfil the 

GmbH Solar criteria for inclusion in Cat-Ill. 

4 Engro Energy 50 GOB 
Solar 

5 Engro Energy 50 GoB 

Solar 

6 Engro Energy 50 GoB 
Solar 

Engro Energy 50 GoB 
Solar 

Engro Energy 50 GoB 

Solar 

9 Engro Energy 1 50 GoB 
Solar 

10 Engro Energy 5Q - 
Solar 

The following projects have been recommended by AEDB Board to be remained in Category-IIl as 
they do not fulfill the eligibility criteria:- 

Sr : Name of Project 
No -. 

MW LOI Recommendation 
Issued 

Siddiqsons Pvt Ltd 50 GoKPK The project does not fulfil the eligibility criteria for 
Cat-li and is rightly placed in Cat-Ill.  

2 Siddiqsons Pvt Ltd 50 GoKPK The project does not fulfil the eligibility criteria for 
Cat-Il and is rightly placed in Cat-Ill. 3 FAS Energy Ltd 50 GoKPK The project does not fulfil the eligibility criteria for 
Cat-il and is rightly placed in Cat-Ill.  



• rh prc.ec! (j000 nI !uTh/ the elfrjihihlyoritOtiOfo( 

C'-J( -/I Cud IS rghliy pi;iced in Cal-ill. 

The project does not !ulfI the eligibility criteria for 

Cat-Il and is rir;hU/ pIacerJinP_a(i!!!. 
The project does not lu/fl! the eligibility cnteria for 

Cat-Il and is rightly placed in Cat-/IL 

The project doesnotlu/flHhee/igibifih!cflt310r 

Cat -Il and is rightly p/aced in Cat-il!. 

The project does not fulfil the eiigibiltty criteria for 

Cat-il and is rkhtli claced in Cat-I/I. 
The project does not fulfil the eligibility criteria for 

Cat-li and is righ fly placed in Cat-Ill. 

The project does nt fuifli the a1g1b11ty criteria for 

Cat-il and i•s r;gh:iy p/aced in Cat-Ill. 

(Syed Matn Ahmed) 

Section Cflcer (Tariff) 

'- •Lt LIitiyy vt 
Ltd 

50 GoKPK 

As sat Solar Power 
50 GoKPK 

Burj Wind Energy 
Pvt. Ltd 

14 AEDB 

/ Iran Pak Wind Power 
Pvt Ltd 

50 GoS 

B Norinco International 50 GaS 

9 Moro Power 

company Pvt.Ltd 
25 GaS 

Shath Energy Pvt.Ltd 50 GaS 
0 

Tie following new proiects have been recommended by AEDB Board for nciuon n Categorl-Ul:- 

Sr Company Name MW LO! 
No Issued 

by  
50 GaS The project does not fulfil the eligibility 

criteria for cat-Il and is rightly placed in 

Cat-Il 

Sinoweil Pvt.Ltd 50 CoS The project does not fulfil the eligibility 
criteria for cat-Il and is rightly placed in 

The following project has not been recommended by AEDB Board for inclusion in category-lll 

Sr Company MW Lol 
No Name Issued 

by 
1 Engro 50x10 GoB 

Eneyy 

3. The above decision is communicated for implementing and further necessary action in the rptter 
urvier intimation to this division. 

DISTRIBUTIONS:
- 1. Chief Executive Officer —CPPA'G, Islamabad. 

2/ Chief Executive Officer —AEDB, Islamabad. 
C.0 

PS to Minister for Energy Power Division. 

PSO to Secretary Power Division Ministry of Energy. 

SPS to Additional SecretaryII Power Division Ministry of Energy 
iv

PS to Joint Secretary (PF), Power Divisjon, Ministry of Energy. 

ecommendatiOn 

Thatta Power 
Pvt. Ltd 

Recommend ati on 

The projects do not fulfil the criteria for 
inclusion  in Cat-ill 



F-No.Ten(f'REPOLICY-20 19 

Government of Pakistan 
Ministry of Energy 

Power Divisicn 

Islamabad, the April 04, 2019 

4 

Mana2ng Director, 
NTDC Wapda House, 

Lahore. 

Chief Executivc Officer, 
k smaa 

Chief Executive Officer, Managing Director, 
CPP,-G slamabad. smacad. 

Chairman NEPRA, 
slamabad. 

SubjecL- AMENDMENT IN DECISIONS OF THE CABINET COMMITTEE ON ENERGY HELD ON 17TH 
DECEMBER 2017 AND FEBRUARY 2013  

I am thrected to refer to this Division letteT No.Tariff RE POLICY-2019 dated the 01 April, 2019 on 

the above subject and to state that the letter is hereby withdrawn ab nn:o. 

2. The CCoE decision on case No. CCE-12,•0412019 (V) conveyed by above referred letter be read as 

under:- - 

I. Al! future RE investments wi/I have to be dealt with under RE Policy 2019 whIch 
will cler1y enunciate a framework in consistent with current international market 

- norms and greater consumer benefits; 
II. 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 
various tariff determinations of such projects (resource risk for wind, solar and 
hyde!), would be hence fotth borne by the seller; 

II!.	 All processing of the above projects would be linked with the date of grid 
interconnectivity as provided and confirmed by NTDCL; 

[
IV. 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 interest as well as subsequent determinations on (he same 
technologies given by NEPRA. Such review shall include appropriate time 
extension to reach financial closing. 

V.	 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 proceed 
ahead towards the achievement of their requis(e milestones as per the RE Policy 
2006. However, if the tariff determination has been done since more than one 
year or lithe tariff validity period has elapsed, NEPRA would be requested for 
review of the same to make it consistent with the current market 
environmenticonditions and consumer interest. Such review shall include 
appropriate time extension to reach financial closing; 

Vi.	 in all these projects, grid connectivity date will have to be approved by NTDC and 
the COD will be subject to the same, 



3. The list of projects (145) as approved by the Cabinet is enclosed for necessary action p1. 

4. This issues with the approval of Secretary of Energy, Powei Division. 

t'!. i; ocac of wind piujcis that fail in the above categories and are situated in the 
wind corridor of Jhimpir, Sindh, the NTDC and the Sindh Government will work 
on the proposal of the Sindh Government for construction of evacuation facilities 
from the sani corridor by the Sindh Government and will be reflected in a firm 
agreement between the two, 

VIII. Based on NTDC's confirmation of evacuation and the time/me decided for 
completion of the projects, the CPPA-G will consider granting of consent. 4 

IX. Projects that have been issued LOt pricr to the expily of RE Policy, 2006 on 
March 08, 2013 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 AEDB specifically designed for each technology 
under this category based on the quantum ascertained for each technology by 
Indicative Generation Capacity Expansion Plan 1'/GCEP,J by NTDCL. Once IGCEP 
by NTDCL determines hcw much additional power it needs to induct in the 
system by June 2023 as approved by the regulator and NTDCL confirms its 
interconnection including the completion of pre-requisites for issuance of Power 
Acquisition Request, AEDB will conduct competicive bidding, one for each 
technology, for the capacity to be procured under 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 competitive 
bidding shall be Intimated to AEDB. Thereafter, AEDB will develop 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 allowing the projects to achieve Financial Closing as per the time 
period allowed in the LOS. All 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. 

X. The sponsors willing to proceed with the development of their respective 
projects under this mechanism will be required to provide an undertaking to 
withdraw all lawsuits against Federal/Provincial Governments. 

Xl. Projects that are going back for review of tariff, will be asked to submit their 
applications on the basis of latest technology and technology related factors. 

(Syed Matee Ahmed) 

Section Office (Tariff) 

C.C: 
1. PSO, to Minister for Energy, Power Division, lsarnabad. 
2. SPS, to Secretary, Power Division, Islarnabad. 

3. SPs, to Addi. Secretary, Power Dvision, slamabad. 

4. PS to Jont Secretary (PF), Power Diviscn, islamabad. 



-AnnexD 

Projects at LOS Stage 

There.are 19 projects in this category l.oting 531.02 MW, with 15 projects of a total of 489.5 MW of 
bagasse and 4 projects of a total of 41.52 MW of solar power projects. List of project under this, category 
is given below: 

Sr t'ame of Project 
LOt 

Issued 

By 

. Date of 
Tyoa

C.apaity
Tariff 

(Mu) Award 

Taff 

(US cents 
ikwh) 

License 

Access Sciar P't) Ltd. AED3 Sciar I .53 11 Oct-13 5.9374 22Aug, 2013 
Acces E!ec1rtc (vt ' 

2 ' 
Ltd. 

AEDB Solar IC) li-Oct-iS 5.9374 26 Jun. 2C14 

3 ukhsh Solar (Ft) Ltd. AEDS I Sciar 15 29-Feb-13 14.4096 2.6 Jun, 2314 

4 
'-S Sfe cVr Pwr Pv 

LUd 
EOB Solar 12 29-Feb-13 14.4096 12 Sap, 2014 

S 
Shahtaj Sugir MiUs Ltd 
at, Mardi Bahauddin, 
Punjab 

AEDB 

L 
Eagasse 32 

. 9) 
10.6202 10 Nov. 2016 

6 
9r Por(F'4td, 

Ustnct Jhang, Pun lao: 
AEDB Eacasse 'lOt; I Feb22,

10.0202 
-' Loll 

0 Mar, 2017 

7 
Ittefaq Power (Pvt.) Lid, 
District Bahawalpur, 
Pun jab 

AEDO 
j \l'p' 25 

Bagasse 312 J. 17 10.6202 94 May, 2017 

8 
Kashmir Power Private 
LId, District Jhang, 
Punfati 

AEDB Bagasse 
fl 

40
Aç:r2o, 

S  —.---- 

10.6202 0 May, 2017 

9 
Indus Energy Limited, 
District Rajerpur, 
Punjab 

AEDB 
I 

Bagesse 
A

. 
:31 

- 

10.6202 13 June, 2017 

10 
[3ahawalpur Energy 
LId, District Jhang, . 
Pun jab 

AEDB Bagasse 
Ar 6 

312 
I . 

10.6202 (i2 May, D17 

11 
Afliance Sugar Mills LId, 
iibauro, District Ghotki, 
Sindh 

AEDO Bagasse 
. 

39 10.6202 02 Oct. 2014 

12 

L 

RYK Energy Umited, 
Rahirn Var Khan, 
Purjab 

AEDS 
. 

Bagasse 25 
I 

' 11 
'917 ' 10.6202 :io May, 2017 

13 
Two Star Industries P1 

AEDB Bagasse 49.0 10.6202 25 Sep. 2017 

14 
TM' Pc.wergen 
Company, Tando 
Allahyar, Sindh 

AEDB Bagasse 30 
11 

'. _ul 

10.6202 0 Mar, 2015 

15 

Faran Power Ltd. 

i' rmad 
•Sindh 

AEDS Bagasse 26.5 
Sep 11, 

10.6202 13 June, 2017 

16 
Hamza Sugar Mill 
Limited (Unit-li), lRahim 
Yar Khan, Punjab 

AEDB Bagasse 
I 

11. 
2017 

10.6202 
- 

10 Ott, 2017 

17 
Sheikhoo Power Lid, 
District Muzafargarh, 

 I Punjab  
AEDB Bagasse 

, 
33 

' 
2017 10.6202 20 Sep. 2017 



18 
i\'eIiat Energy Ltd. 
Cistrici Tando ahyar, 
Sindh 

AE SE 

19 

Habib Sugar Milk LId, 

Shaheed 82n2Zir 
Abad, Sindh 

AEDB 8gasse 

2017
10.6202 

10.6202 

23 Sep, 2017 

16 Oct. 2017 

11i31.02 

0.Z 

GaS ndus Wind Energy Ltd 

LOt 
issued 

(3y Sr 

Lakeside Energy P1.
OcS Wind 

Ltd 

Type Name of Project 

0itis11c Wind Power 
GaS 

Pit. Ltd. 

L.iberty Wind Power 1 I 
Pvt. Ltd

I GaS 

Wind I 

Wind 

Wind 

GaS Wind 

Wind GaS 

GcPh Solar 

GoS 
Solar 

Master Green Energy 

td  

6 ACT2 Wind Pit. Ltd 

I Liberty Wind Power 2 

Pvt. Ltd 

8 Metro Wind Power Ltd. 

Nasda Green Energy 
F'vt. Ltd 

10 DIN Energy Ltd 

GaS Wind 

11 GuI Ahmed Electric Ltd I GoS Wind 

Triccni Wind Power 

Pit. Ltd  
Western Energy FyI. 

Ltd 

GaS I Winc 

AEDB 

(CPEC PROJECT 

Shaheen Renewable 
Ener. Pvt. Ltd 

Trans Antlatic Energy 
Pvt. Ltd. 

Zorlu Solar Pakistan 
PvL) Ltd.  

Helios Power (FyI.) 
Ltd. 

17 

AEDEI Wind 

AEDB I Wind 

14 

15 

16 

Wind 

I-{NDS Energy (FyI.) 
I_Id. 

18 

GaS Wind 

iind GaS 

GoS Wind 

GaS 
Solar 

12 

13 

ii. Projects with LOt and Tariff Determination but no LOS 

There are 22 projects in this category 1otaing 1199.3 MN, with 2 plojacls of a total cf 90 MW cf bagasse, 
5 projects of a total 01350 MW of 3010r and 15 proectu of a total of 759.3 MW of wind power projects. 
List of project under this categon is given below: 

0at of 
Capacity I Tariff 

1W)
,Awni d 

Ta if 

Generation 
(US 

License 
cnL; 
/kWh) 

13-N cv- 
13 

4.7151 27 •'icv 2017 

19-Nay- 
4.7212 23 Star 2017 

19-Nay-
4.7824 01 Feb2017 

50 
13-Nay- 

13 

20-Auq- 

4.7931 13 Jun 2017 

4,1302 27 NOV 2017 I 

19-f'Jc'-
4.7212 04 Apr 2017 

1 19-Hoi- 
4.7824 

18 
01 Aug 2017 

13-l'ov- 
18 

4.6360 

- 

02 Aug 2017 

50 
19-Nay- 

18 
4.7190 03 Aug 2017 

50 
19-Nay- 

18 
47824 01 Feb 2017 

50 
19-Nay- 

4.7212 01 Aug2017 

5) 
19- 'icy- 

4.7824 08Aug 2017 
'- .3 - 

50 
20-Aug- 

18 
4.3467 05 Jan 2017 

51 
2C-Aug- 

18 
4.4154 07 Jan 2017 

43.3 
20-Ncv- 

'18 
4,3464 1E Apr2017 

I 25-Jan-16 

-1- 

5.3086 18 Aug 2017 

50 25-Jan-18 I 5.2622 13 Aug 2017 

50 25-Jan-18 1 5.2622 iC Aug 2017 



Gc•S 
lal 

72S-Jnn-i$ -  52622 16 L20i7 

20 
Zhenfa Pakistan New 
Energy Company (Pvt.) 

1,4 LIU. 
GoS 

Solar — 
13-iuc-

47746 j 10 Jul 2017 
1°.i 

21 
MIs Sadiqabad Power 
PvtLtd, Rahim Yar 
Khan, Punjab 

AEDO E3as 4 
SLPfl, 

10.5202 

- 

17 Jul 2018 

22 
M/s GotkPoerPvt 

AEDB i3agasse 45 10.6202 27 Nov 2017 

1199.3 

UI. Projects At LOI Staae 

    

     

There aie 104 projects in this category icLrg 5547 MW, i:tb 31 proects of a 1ot ci 2139 MW cIwind, 

65 projects of a tota( of 4143.5 MW of sclar, 07 projects 01 a total of 224.5 MW of bagasse and 01 project 

of40 MW of Waste-to-Energy (Municpal Sod Waste). List ci projects under this category s ven b&cw 

1 

Sr Name or Projct Cai.acit't T,: I 

LOI 1s35ance 
LOt Issued Date 

By 

1 i3u Wind Energy Pvt. Lm4ad 14 Vnd -AEDB 10 Ot 2012 

2 DHA City KaracH tOCK) cos 20 Cci 2014 

Cacho WThd Energy (Pvt) Lid (CPEC 

ProLect) 

50 
.. Ilu 

28 Nov 2014 

4 Haney Energy (Pvt) Lid c-os 28 Nov 2014 

5 
- 

Firergy (Fyi) limited i cos 13 Feb 2015 

6 New Generation Power Pit Lid Wind GOS 17 Apr 2015 

7 Norinco International Corporation Ltd 30 Wi GUS 20 Ajr 2015 

8 Nodnco international Corporation Lid 
— 

Wi1 GOS 20 Apr 2015 

Power China Chngdu Engineering iSO 
Corporation Lid 

I,JI 
3 Jul 2015 

10 Harbin Electiic International—Il 250 Wind GUS 19 Aug 2015 

11 Jamsheed wind Energy (Pvi) Lid WinJ - 000 1 Oct 2015 

12 lJnicol Energy Limited fOnd 000 1CCCI 2015 

13 Power China Hcudang Engg corporaucn Wind GUS - reb 2016 

14 
Wuwel Aerospace New energy Investment 100 

Wn GUS
29 FeD 2016 

15 
Wuwei Aerospace New energy Investment 
Co Ltd 

100 
Wini GUS 

29 Feb2016 

16 Gui Ahmed Texthe Mills Ltd 50 Wd GUS IMar 2016 

17 GuI Ahmed Textile Mills Lid Wind GUS I Mar 2016 

18 Yunus Wind power Ltd (YB. HOidifly) Wind GUS I Mar 2016 

19 Lucky Wind power Ltd (1.3. Holdings) Wini GUS 1 Mar 2016 

20 Moro Power Company (Pyt) Ltd 25 Wind GUS 1 Mar 2016 

21 1 Western Energy (Pvl) Lid(Sino well pit lid) Wind GUS fl Mar 2016 

22 Shall En
,
rgy (Fyi) Lid Wini GUS 2 Mar 2016 



ci.aui iielgy Syatems (FyI) Ltd 

24 Uxtah Energy Lid VIin GOS 

25 Loctah Energy Ltd 50 'iVinc c-OS 

26 IranPak Wind Power (PvL) Ltd. 'iVinc c-OS 

27 Novatex limited 50 Wino c,Os 

23 Mustaqirn Dyeing & Printing lndusfties 50 inc c-OS 

29 Sindh Renewable Energy Company Pit. Ltd 50 Winc c-OS 

30 Sindh Renewable Energy Company Pit. Ltd I SOS 

Vestas Asia Pacific Wind Technology (Pvt 
31

Ltd 
... 

2139 

7 Mar2016 

7 Mar 2016 

7 Mar 2016 

Solar AEDB 

20 

49 I Tech nomen Kinetics/ZTE 

50 
 rM1 

 Solar 

51 Sukkur solar park FyI Ltd 

Solar 

Solar 

57 Tricom solar power Fvt Ltd 

B Mar 2016 

8 Mar 2016 

8 Mar2016 

11 ep 2017 

11 ep 2017 

6 Mar 2016 

Scia AEDB k 3 .lul 2013 

AEDO 

32 PS Sofar Park — IFS 22 (Pvt.) Ltd. 

HPS Solar Park — JA 23 tRw.) Ltd. 

34 PS Solar Park —58 24 (Pvt.) Ltc. 

- ______ 

50 Solar .4008 
- 

3.kJ20t3 

Solar 3 2lAor 20i4 RE. Sctar I Pvt, Ltd. 35 
T1 

21 Apr0l4 I 36 R.E. Sciar ft Ft Ltd. AEDE Solar 

Janpur Energy Limited SPV: Jan Solar 
I (P.) Ltd. 

27 May 2014 
12 Solar AEDB 

27 May 2014 Janpur Energy Limited 38 2 

so 

AEDO 5 [icc 2014 

AEDB 22Apr 2015 

Sidciiqscns Energy Karachi 39 Soiar 

40 T Solar (FyI.) Ltd. So!ar 

22 Apr 2015 ET Solar (Pvt.) Ltd. 41 25 Solar AEDB 

I SoJar J AEDE b Jul D15 

30 Solar AEDB 3 Aug 2015 

ACT Solar (Pvt.) Ltd. 42 

43 Asia Pelrolium Limited 

Solar 0-OS 17Apr 2015 

Sor c-OS 30 Apr 2015 

50 Solar c-OS 30 Apr 2015 

New Generation 

Meridian Energy FyI Ltd 

44 

45 

HNDS Energy FyI Ltd 46 

GOS 30 Apr 2015 

4 May2015 

22 May 2015 

50 Helious Power FyI Ltd. 47 Solar 

50 
c-os 48 Metro solar cower Lid 

f_tm I' 
_, __J '_) 

25 May 2015 t'r r 
LjUs) 

2 Jun 2015 C' tm Soar 

Solar 

Solar 

Solar 

Scow 

2 Jun 2015 20 52 Thatta Solar Park FyI ltd GOS - 

30 J 20 15 

hO Jul 20 

20 Al Tariq & Laguardia 53 C't_ C' 
LLJ .) 

Gui Anmed Energy Ltd 54 ffI C' 
LiLt .) 

3 ug 2015 

20 ALi9 2015 

50 

too 

50 

L 

National power & water company Fyi Ltd 55 c-OS 

MOO New Energy Company(FK) Fyi Ltd 56 Solar GOS 

28 Aug 2015 

c-os
28Aug20l5 

Solar L GOS 

Solar Siachen energy (kId i-i 58 



GCPb 

G0Pb 

GCFb 

40.5 — Sor GOKPK 21 Jul 2016 

50
- 

5cir OKP< 2 Sep 2016 

iiju-- eiar -J— 23 Pug 20i5 

11)0 Solar cos 28 Oct 2015 

100 Solar GOS 28 Oct 2015 

100 3clar GOS 25 Nov 2015 

-U Soiav GOS 8 Feb 2016 

:u Solar GOS 8 Mar2016 

Solar GOS 1 Mar2016 

Solar GOS 1 Mar2016 

59 Siachen energy-Ltd -ii- - 

60 China National Power Ltd 

61 Zhongxing Telecom pakistan Pvt LtrJ(ZTE) 

62 Technomen Kinetic.s pvt Ltd 

63 Act 2 Solar Pit Ltd 

64 Greenewable solar Pvt Ltd. 

65 DC Pit Ltd 

56 E.iddiq Sons Umited 

ij\ 2010 

14 JUl 2017 

67 Artistic MiWners P11 Ltd 305 

68 Sindh Renewable Energy Ccmpanj Pit. LU ° G'JS 

3 Apr 2015 

3 Apr 2015 - 

Zonergy Ccmpany Ltd. (OPEC Project) 69 ISO 

'106 Sclar 

70 Zonergy Company Ltd. (OPEC Picjct) 

71 Zonergy Company Ltd. (OPEC Project) 

72 Zonergy Company Ltd. (OPEC Project) 

73 Zonergy Company Ltd. (OPEC Project) 

74 Zonergy Company Ltd. (OPEC Project) 

3/pr 2015 GCPb Solar Co 

GO 

100 

100 

1' 
-I  

Solar GOPb 

Solar GOPb 

Solar GOPb 

3 Apr2015 

3 Apr 2015 

17 Jan 2017 Zorlu Solar Fakistan Pvt. Ltd. 75 

16 Jul 2017 76 Zortu Renewble Pakistan Pvt. Ltd. • Solar OOPb 

GOFb Jul 2017 Zorlu Sun Power Pvt. Ltd. 77 

78 

79 

80 

100 Solar 

19 Mar2015 

12 May 2015 

Zhenta Pakistan New Energy Co. Ltd. GOPb 100 oirr 

Solution De Energy Solar GOPb 151.) 
L__  

'100 
TBEA Xingng (SPy - HUAGUANG Energy 
Pit. Lid.)  

4 Apr2016 
GOPb 

30 Apr 20 15 

Solar 

CWE &Welt Konnc-ct (P'4) Ltd. (Joint 
81 

Venture) 
GOPb 

GOPb 

Solar 50 

9 .J 2018 82 Vogt Solar Ltd 15 Solar 

23 May 2011 83 Roshan Power (Pvt.) Ltd. Solar 

SoUr 

Solar 

Solar 

GOPb 10 

84 OK Solar, Korea GOB 300 

26 Oct 2015 Enertech Holding Company 85 GOB 50 

26 Oct 2016 Enertech Holding Company 86 GOB 

GOB 

50 

28. Oct 2016 87 Nizarn & Saris 50 Solar 

3 Jul 2018 88 Nizam & Sorts 50 Solar GOB 

89 Canadian Commercial Company 50 Solar GOB 

Solar . GOB 25 Dec 2017 EL-Passo Technology 90 50 
I- 

Sclar GOB 26 Dec 2017 EL-Passo Techlbgy 91 

Solar GOKPK 2015 

Solar GOKPIK 26 Dec 2015 

Siddiqsons 

Skidiqsons 

92 50 

93 50 

94 .Assal Solar l'ovier 

95 FAS Energy 

7 



19 Oct 2015 

96 Target Energy 0 Selar GOKPK 20 Oct 2016 

'11 13.9 

97 Safina Sugar Mitts Ltd. 
1 

.Bagas;e AEDB 9 May2014 

98 Airnan Seyyarn (Pvt.) Ltd. 34.5 Bagas;e AEDB 25 Jan 2017 

99 At-Mughni tndustries (Pvt.) Ltd 'tO Bagace AEDB 5 May 2017 

100 Digri Gen Ltd. 25 Bag as se AEDB 26 Apr 2017 

101 Ranipur Energy (Pvt.) Ltd Bagas;e AEDO 24 May 2017 

102 Poputar Energy Pvt. Ltd. 15 Rug 2017 

11 Ij'('.7 
103 1 Hanza SLgar M1ii (Unit-iI 

224.5 

Lahcre Xingzhcng Renewable Energy Co. 
Ltd. 

Total 3t47 

104 MS'iV GOFb 



* 

GLOBAL WIND. ATLAS 
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01. 50X01 MW SOLAR POWER PROJECT OF P&G, IB-VOGT IN GWADAR 

a. Balochistan Power Development Board (BPDB) Quetta on 23' February, 2019 

issued a Letter of Intent (LoU to M;S IB-Vout GMBH 0 MW Solar Power 

Plant in Gawadar. 

b. The project secured tariff from NEPRA, Evacuation consent from Quetta 

Electric Supply Company (QESCO) Limited and NOC from EPA Balochistan 

C.	 Projects is included in the Category-Ill as per decision of Cabinet Committee 

on Energy (CCoE). 

02. 50X2 MW SOLAR POWER PROJECTS OF ENERTECH  

a).	 MIS Enertech is a Kuwaiti Company and it formed two companies namely Enertech 

Bostan Solar (P\rt.) limited and Enertech, Quetta 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 50 MW Each in Balochistan. In 2018 the Balochistan Power 

Development Board (BPDB) issued the Letters of Intent (Lol) to the Company for 

establishment of 2x50 MW Solar Power Plants in Bostan. 

c). Land has been allotted 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-Ill as per decision of Cabinet 

Committee on Energy (CCoE). 
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