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FOREWORD

Electricity is the backbone of economic growth and modernization. In today’s world, where every aspect 
of daily life and industrial progress hinges on a stable and affordable power supply, the importance of 
electricity cannot be overstated. It is a catalyst for individual advancement and national prosperity 
alike. However, mere availability of electricity is not enough; its impact is profoundly influenced by its 
affordability and reliability. Given its significance for economic prosperity and social well-being of the 
people, the country may not afford to falter on the provision of affordable electricity for all walks of 
life.

Pakistan’s power sector is entangled in a complex web of challenges, including high tariffs, partly related 
to weak macro-economic conditions, inefficiencies in generation, transmission, distribution and supply 
of electricity marked by serious governance issues. The high price of electricity is negatively affecting the 
businesses, social services and the households alike. While external factors like high prices of imported 
fuels, devaluation of Pak Rupee and the impact of global issues have certainly had negative impact on 
the cost of electricity generation in the country. There are unabated inefficiencies, particularly on the 
part of monopolistic entities, making electricity increasingly unaffordable and placing an unprecedented 
strain on the country’s economic and financial stability.

Persistent administrative and governance issues, combined with lack of planning and under investment 
in technology have aggravated the power sector’s difficulties. 

Furthermore, in addition to the factors mentioned, heavy supplemental charges—including various 
fees, duties, rents, surcharges, and taxes—are significantly increasing the amount on electricity bills. 
As a result, many consumers are seeking alternative energy sources. Those who cannot afford these 
escalating costs and are unable to shift to alternate sources are forced to sacrifice their quality of life by 
cutting back on electricity consumption.

Nevertheless, there have been notable advances in recent years. The integration of renewable energy 
(RE) sources, such as solar power through the net-metering regime, reflects Pakistan’s commitment to 
a greener future. As of June 2024, over 156,372 distributed generation solar facilities with installed 
capacity exceeding 2,200 MW, including K-Electric Limited (KE), have been integrated with the grid 
through net-metering. The ambitious goals outlined in the approved Indicative Generation Capacity 
Expansion Plan (IGCEP) 2022-31, targeting an additional 3,420 MW by 2031, highlight a strategic shift 
towards sustainable energy through RE resource. However, emerging challenges such as transformer 
overloading, generation losses from on-grid DG facilities during load-shedding, and uncertainty in 
policy decisions may undermine these efforts.

The paradox of underutilized power generation capacity amid frequent load-shedding reveals deep-
seated structural flaws. Outdated transmission infrastructure, high transmission and distribution losses, 
and issues with RLNG fuel supplies have hindered optimum plant utilization. Planning generation 
capacity around peak demand and induction of plants on long term contracts necessitate best possible 
utilization of available plants to avoid surplus capacity. However, besides inefficiencies on the part 
of power sector entities, the tariff policy penalizing higher consumption has also been a contributing 
factor for demand suppression resulting in idle capacity. The liability of capacity payments against such 
idle capacity increases consumer-end tariff on one hand while on the other hand it has intensified the 
pace of circular debt accumulation, undermining sector sustainability. Thus, a pressing need is felt to 
focus on increasing electricity demand, particularly for industry and the businesses, through innovative 
approaches, such as peak shifting, reduced tariffs for higher consumption, and facilitating participation 
in a competitive electricity market.
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The transmission system in Pakistan is facing significant challenges that impede its ability to deliver 
a robust and constraints-free network. Inadequate infrastructure and insufficient transformation and 
transmission capacity have forced the reliance on costlier power plants, while cheaper, more efficient 
options remain underutilized or idle. These shortcomings not only disrupt the reliable supply of electricity 
but also result in increased operational costs, contributing to higher electricity prices across the country. 
Addressing these issues is essential for enhancing the efficiency of the power sector and ensuring more 
affordable electricity for consumers.

The Distribution Companies (DISCOs) in Pakistan face significant governance challenges that hinder 
effective management and prevent them from paying for power purchased through the Central Power 
Purchasing Agency (Guarantee) Limited (CPPA-G), exacerbating power sector circular debt. Inefficiencies, 
lack of accountability, and mismanagement make it difficult for DISCOs to recover costs from consumers, 
leading to unpaid dues that increase the circular debt. This situation undermines the financial viability 
of power producers, deters investment, and strains energy infrastructure. 

Circular Debt escalating to Rs. 2,393.370 billion as on June 30, 2024, remains a formidable challenge for 
the power sector as well as the country’s economy as a whole. The growing circular debt compounded 
by defaulters owing Rs. 900.82 billion has hampered the operational efficacy of DISCOs. High 
Transmission and Distribution (T&D) losses and less than 100% recovery of billed amount contribute to 
the accumulation of the circular debt.

The T&D losses, recorded at 18.31% for FY 2023-24 compared to the allowed 11.77%, have, added 
Rs. 276 billion to the circular debt during the year. Higher T&D losses reflect inefficiencies and outdated 
infrastructure requiring a comprehensive review and improvement of T&D systems urgently. Excess 
losses need to be curbed through targeted improvements, prudent investment practices and better 
management practices to prevent escalation of circular debt for stabilizing the sector’s financial health.

The low recovery rate of 92.44% has added Rs. 314.51 billion to the circular debt during FY 2023-24. 
Low recovery manifests underperformance of DISCOs rooted largely in poor governance. The situation 
requires organizational overhaul with a focus on accountability. Strategies should include outsourcing 
recovery efforts and addressing low-recovery areas through targeted actions against defaulters, rather 
than resorting to feeder shutdowns that lead to greater revenue loss for DISCOs.

The huge receivables of all DISCOs including KE, which surged to Rs. 2,320.88 billion in FY 2023-24, 
necessitate investigations into possible billing manipulations and accurate assessments of non-receivables. 
Committees having representatives of DISCO as well as independent professionals may be established to 
validate the correctness of receivables of DISCOs.

The practice of cross-subsidization, where more efficient DISCOs bear the financial burden of less 
efficient counterparts, must also be addressed on priority. This policy decision, while aiming to ensure 
that electricity remains uniform for all consumers, inadvertently creates a system where inefficiency is 
rewarded, and operational shortcomings are obscured. 

Timely subsidy payments from Federal or Provincial Government(s), are necessary to bridle the 
further escalation of circular debt. In nutshell, robust governance structure, technological innovation, 
and financial reforms are necessary in the distribution segment for ensuring sustainable growth and 
energy security. To stabilize the power sector and break this cycle, it is essential to implement improved 
management practices, accountability measures, and strategic reforms.

The rise of off-grid solar installations, particularly in rural areas, highlights a growing shift towards 
renewable energy. In FY 2023-24, a large number of solar panels, thousands of megawatts, were 
imported, signalling increased reliance on solar solutions. This trend requires careful planning by 
policymakers to align with future energy demands and update the overall energy framework accordingly.
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The lack of indigenization in Pakistan’s RE sector poses challenges to achieving sustainable energy goals. 
Despite abundant solar and wind resources, the reliance on imported technology hinders local capacity 
building and job creation, while increasing vulnerability to supply chain disruptions. To fully leverage its 
renewable potential, Pakistan must prioritize local manufacturing and expertise development, fostering 
innovation and sustainability in the energy sector.

This State of the Industry Report provides a comprehensive analysis of the financial, operational, 
and regulatory dynamics affecting Pakistan’s power sector. It highlights the need to address technical 
bottlenecks, economic inefficiencies, and misinformation that often inflates public scepticism toward 
necessary reforms. The report offers a thorough examination of the current state of the sector, outlining 
pressing issues and providing actionable recommendations. It aims to foster meaningful dialogue and 
collaborative efforts towards a more efficient, resilient, and sustainable energy future for Pakistan.

Let this report serve as a catalyst for progress, inspiring a unified approach to transforming Pakistan’s 
power sector and securing a brighter, more sustainable energy future for the nation.

DISCLAIMER:
The data presented in the State of the Industry Report-2024 has been sourced from relevant entities 
and compiled with care. However, some of the data in the report is provisional and may be revised in 
future editions. Further, the financial impact calculated in the report are based on best estimates worked 
out on the basis of available information with NEPRA. The information and analyses contained in this 
report are intended for informational, analytical, and research purposes only. The report shall not be 
liable for any legal claims or disputes arising from regulatory observations or the data presented herein.





STATE OF THE INDUSTRY REPORT 2024 EXECUTIVE SUMMARY

5

EXECUTIVE SUMMARY

The State of the Industry Report (SIR) for FY 2023-24 provides a thorough review of Pakistan’s electric 
power sector, highlighting ongoing challenges and proposing well thought out interventions for the 
future stability and growth. This report assesses the sector’s performance across its core segments—
generation, transmission, distribution, and supply—and underscores the need for comprehensive 
reforms to address persistent issues and enhance overall efficiency.

Key issues identified in the report include high electricity costs, systemic inefficiencies, and a growing 
circular debt. External factors such as rising fuel prices, a high exchange rate, and long-term RLNG supply 
agreements, etc. have further exacerbated these challenges, driving up electricity costs and jeopardizing 
the sector’s long-term sustainability.

One of the biggest challenges facing Pakistan’s electric power sector is the generation capacity, which is 
currently underutilized. This low utilization leads to high electricity costs in the country. By the end of 
the FY 2023-24, Pakistan’s installed electric power generation capacity reached 45,888 MW including 
KE, while the average annual utilization during the same period was only 33.88%. As a result, electricity 
consumers ended up paying for 66.12% of unutilized capacity, which includes cost of intermittency in 
case of RE power plants.

The generation cost, with around 83% share in the overall consumer-end tariff, remains the largest cost 
component. Optimal utilization of available excess generation capacity is the key to reduce electricity 
tariffs. However, despite an installed capacity of 45,888 MW, multifarious issues including operational 
constraints in the transmission sector and governance issues in the distribution sector have hindered 
best possible utilization of generation capacity. The underutilization of power plants result in capacity 
payments for unutilized capacity, contributing to higher per-unit electricity costs for consumers. Poor 
quality of services, high tariff of electricity and reduced affordability for the consumers have stimulated 
rapid shift towards distributed generation, especially rooftop solar. The negative impact of high cost of 
electricity on the economy as well as daily life of the people calls for an urgent need for reforms in the 
power sector to ensure reliable power supply at affordable rates to support economic growth in the 
country.

The performance of transmission sector, managed primarily by the National Transmission and Despatch 
Company Limited (NTDC) continues to remain under par. It is faced with extensive challenges such as 
the lack of a robust constraint free transmission system to transmit cheaper electricity from the southern 
region to the load centres at the centre and the north, under-utilization of the HVDC transmission line, 
system overloading, and rising transmission costs. Financial strains from delays in completion of the 
transmission projects are also pressing concerns. The report highlights need for targeted investments 
in grid and transmission line infrastructure and timely project execution to address inefficiencies in the 
transmission segment to ensure stable and affordable electricity supply.

The distribution and supply segments have also not shown any improvement over the last year; rather, 
there has been a noticeable decline in electricity sales growth during FY 2023-24. Higher-than-allowed 
T&D losses and less recovery ratio by DISCOs have worsened the circular debt crisis. Taking the stock 
of poor performance of DISCOs, this report highlights the need for immediate actions to address 
governance issues in the DISCOs, minimize losses, and improve the financial health of the distribution 
sector. Strict enforcement of commercial contracts among the relevant public sector entities is needed to 
instil discipline and enhance system efficiency. In a nutshell, revamping of the public sector companies 
is more essential to reverse the current downward trend.
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Besides high generation cost and inefficiencies in the transmission and distribution segments, the 
consumer is burdened by high supplementary charges, including taxes, surcharges, and cross-subsidies, 
which exacerbate electricity costs and complicate efforts to stabilize and reduce prices.

The report also presents a glimpse of NEPRA’s regulatory activities during the year in the areas of 
licensing, tariff, monitoring & enforcement, and consumer affairs. During the year, NEPRA focused on 
enhancing compliance by the licensees. Data exchange portal has been improved for better monitoring 
of licensees. In addition, fines were imposed on non-compliant licensees for enforcement of the decisions 
of the Authority as well to penalize the inefficient practices.

It is important to note that the share of the public sector in Pakistan’s power sector is quite significant, 
yet governance and efficiency issues, including regulatory non-compliance by these public entities, are 
prevalent. The process of initiating and concluding legal proceedings against any violations of applicable 
regulations is time-consuming. However, it is observed that in most cases, public sector entities, rather 
than addressing the issue and using it as an opportunity for improvement, tend to delay action by 
resorting to regulatory reviews, appeals to the NEPRA Appellate Tribunal, and litigation in higher courts, 
ultimately weakening deterrence measures.

In the public sector, many violations are ongoing, and the lack of adherence to regulatory decisions by 
public sector entities contributes to financial, technical, and regulatory indiscipline within the power 
sector. The recovery rate of fines is notably low.

Given these challenges, it is essential to address these issues. If improving efficiency within the public sector 
proves difficult, privatization of these entities or transferring their operations to private management 
should be seriously considered.

The ongoing efforts for the development of the Competitive Trading Bilateral Contract Market (CTBCM) 
is a significant step to foster competition in the supply segment and break the DISCOs’ monopoly. The 
progress on the initiative of CTBCM and bottlenecks in its implementation has been discussed in the 
report.

Key stakeholders, including the Private Power and Infrastructure Board (PPIB), the National Energy 
Efficiency and Conservation Authority (NEECA), and provincial energy departments have been making 
efforts for promoting investment, expanding renewable energy, and improving energy efficiency. 
However, more coordinated efforts are essential to enhance the financial health of the country’s power 
sector.

Structured into two sections, the SIR provides a detailed evaluation of the sector’s performance in 
Section 1, while presents essential statistical data for informed decision-making in Section 2. 

In addition to the previous two sections, NEPRA has enhanced the comprehensiveness of this report by 
incorporating two new sections on its website accessible to interested stakeholders via QR code. This 
initiative facilitates easier access to vital information, fostering greater transparency and engagement 
with the report’s contents. One section compiles detailed data on various generation companies, 
offering a comprehensive overview of performance metrics and operational statistics to aid informed 
decision-making. Another addition is an infographic section, featuring interactive graphs that simplify 
complex data, allowing stakeholders to quickly grasp key trends. NEPRA is dedicated to continuous 
improvement and will refine these sections in future reports based on stakeholder feedback, ensuring the 
information remains relevant and valuable to all energy sector participants. Researchers, educators, civil 
society organizations, private business owners, Pakistan International Development Partners, analysts, 
planners, and decision-maker are encouraged to leverage this robust data and visual tools to develop 
innovative, data-driven solutions that address ongoing challenges in the power sector.

Submitted in accordance with Section 42 (b) of the NEPRA Act, this report aims to inform the Federal 
Cabinet and the Council of Common Interests (CCI) about the current state of the Pakistan’s electric 
power industry, offering actionable recommendations and strategic interventions to ensure a more 
efficient and sustainable energy future for the nation.
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OVERVIEW OF THE
ELECTRIC POWER SECTOR

Electricity is the backbone of economic growth and the foundation of modern society, driving progress 
and elevating the quality of life by powering innovation, infrastructure, and everyday essentials. The 
socio-economic growth of a country depends on access to electricity to drive productivity, attract 
investment, and support vital infrastructure. Be it industry, businesses, social services or routine lives of 
households, electricity is the fundamental requirement for all walks of life in today’s world. Inadequate 
and unaffordable access to electricity can perpetuate poverty, limit economic opportunities, and stifle 
national progress. Thus, the role of electricity transcends from a mere utility to a critical driver of 
national development and prosperity.

In Pakistan, the electric power sector has long been struggling to provide affordable electricity to 
its citizens. Initially grappled with power generation deficits, the sector’s primary challenge today is 
managing and reducing the soaring cost of electricity, largely driven by underutilized excess capacity. 
Additionally, curtailing of RE power generation capacity is also becoming a formidable challenge.

The current generation mix, combined with the under-utilization of existing power generation capacity, 
has led to elevated electricity costs undermining sustainable development and disproportionately 
impacting low and middle-income groups. Despite ongoing efforts to address issues within the 
generation, transmission, distribution, and supply segments, the sector continues to face intensive 
challenges. Systemic inefficiencies, the devaluation of the Pakistani Rupee, rising prices of imported fuel, 
fuel supply management issues, and high-capacity charges have all contributed to the escalating cost of 
electricity during FY 2023-24.

The soaring cost of electricity, compounded by a web of taxes, surcharges, fees, and duties, has reached 
an unsustainable level for most consumers, crippling their ability to pay and severely undermining the 
financial recovery efforts of DISCOs. 

Today, the power sector is facing a host of challenges in the generation, transmission, distribution and 
supply segments which need to be addressed through a comprehensive strategy focusing on the efficient 
management of primary fuel supplies, the integration of affordable, clean, and green electricity sources, 
and the promotion of competition to bolster energy independence and enhance efficiency across all 
segments of the sector.

This overview takes a look at the major issues affecting the power sector and recommends possible 
remedial measures to address the persistent challenges for sector’s sustainability. It highlights the critical 
need for strategic reforms to reduce electricity costs, improve operational efficiency, and enhance overall 
sector performance.

The forthcoming sections will delve into the specific challenges faced in each segment—generation, 
transmission, distribution, and supply—providing a detailed analysis and actionable recommendations 
for overcoming these issues.

02
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2.1	 GENERATION SECTOR
In the previous State of the Industry Reports, NEPRA has consistently highlighted enduring issues within 
the power generation sector, such as violations of Economic Merit Order (EMO), excessive capacity 
payments, payments related to Non-Project Missed Volume (NPMV), Partial Load Adjustment Charges 
(PLAC), as well as issues involving CPPA-G and KE. Unfortunately, these issues continued to persist in 
FY 2023-24. Key challenges affecting the performance of the generation sector during FY 2023-24 are 
outlined below:

2.1.1	 Challenges of Overinvesting in Meeting Peak Demand Capacity:
Despite the fact that existing installed electric power generation capacity often remains underutilized in 
Pakistan, the IGCEP is developed with the aim to meet the peak demands that occur for less than few 
hours annually. This planning approach raises concerns regarding its economic efficiency. Over-investing 
in electric power generation capacity that is occasionally used can lead to increased overall costs and 
worsen the issue of high electricity cost within the power sector.

Electric power demand fluctuates not only by season but also throughout the day. The peak demand 
within a year significantly exceeds the average demand, showing a disparity between maximum and 
average load requirements. If the supply side—i.e., generation capacity—is planned to meet the maximum 
peak demand, which lasts only for a few hours annually, it adversely affects the economics of the power 
sector. This approach results in higher electricity costs for consumers due to the underutilization of 
capacity during low demand periods.

At the close of FY 2023-24, the installed generation capacity in the CPPA-G system was 42,512 MW. 
During the same fiscal year, the CPPA-G system experienced a maximum demand of 30,150 MW and 
a minimum demand of 7,015 MW. In contrast, the CPPA-G system was able to serve a maximum load 
of only 25,516 MW, and that was also for a limited duration. The average annual load served by the 
CPPA-G system during FY 2023-24 was 18,463 MW.

The presence of excess generation capacity, combined with fluctuating demand and the system’s 
inability to consistently meet maximum demand, poses a significant challenge. This imbalance between 
generation capacity and actual demand, along with inadequate transmission and distribution capacity, 
is a key factor driving high electricity costs and imposing a financial burden on the sector.

To address these issues, it is important to plan future generation capacity expansion with a focus on 
economic feasibility. Effective load management strategies coupled with efforts to increase industrial 
consumption to flatten the demand curve closer to the dependable generation capacity should be 
implemented to balance supply and demand more efficiently. This approach will help mitigate the 
financial burden on the power sector and reduce the overall cost of electricity for consumers.

2.1.2	 Persistent Load-Shedding Amid underutilized Generation Capacity:
Despite an installed generation capacity of 45,888 MW as of June 30, 2024, persistent load-shedding 
occurs in many DISCOs. This paradox of the power sector is rooted in high Aggregate Technical and 
Commercial (AT&C) losses, which are both unacceptably high and unjustifiable.

The core issue stems from inefficiencies and governance challenges within DISCOs. High AT&C losses are 
primarily driven by widespread electricity theft, often facilitated by weaknesses in oversight and local 
operational practices, along with poor infrastructure maintenance and inadequate billing and revenue 
collection systems. NEPRA has taken cognizance of these issues and initiated legal proceedings against 
DISCOs, including KE. The proceedings concluded with fines imposed on these entities. However, 
DISCOs have shown reluctance to pay these fines and continue to practise load-shedding, failing to 
address the root causes of their inefficiencies.

This unabated load-shedding is a direct consequence of governance failures within DISCOs, which 
have not effectively tackled electricity theft or ensured the recovery of billed amounts. Consequently, 
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consumers who are prompt in paying their bills and are not involved in theft are unfairly bearing the 
brunt of these inefficiencies. The adverse effects of indiscriminate load-shedding on the pretext of AT&C 
losses include:

(a)	 Negative Sales Growth: The load-shedding results in reduced electricity consumption, leading 
to negative sales growth. This, in turn, undermines the utilization of existing surplus generation 
capacity, jacking up the per-unit cost of electricity.

(b)	 Impact on Net-Metering: Persistent load-shedding adversely affects the generation from on-
grid net-metering connections. Since these systems rely on a stable grid to function effectively, 
frequent outages reduce their efficiency and overall contribution to the energy mix. 

(c)	 Shift to Off-Grid Solutions: The unreliability of the grid has pushed consumers towards off-
grid solar installations. This shift is reducing demand from the grid-based generation sources, 
including CPPA-G and KE systems, further exacerbating the imbalance between the available 
power generation capacity and actual usage. Shifting to off-grid solutions impact DISCOs 
through lower or negative sales growth. 

(d)	 Lack of Progress: It is particularly concerning that despite the prolonged period of these issues, 
some DISCOs have made little to no progress in addressing their inefficiencies. This stagnation 
reflects a systemic failure to implement necessary reforms and improvements.

The ongoing load-shedding is particularly harming those consumers who diligently meet their financial 
obligations. This situation underscores the need for comprehensive reforms within DISCOs, including 
improved governance, effective measures to combat electricity theft, and enhanced revenue collection 
practices. These challenges need to be addressed inevitably for optimising the utilization of existing 
generation capacity and ensuring a reliable electricity supply for all consumers.

2.1.3	 Part Load Adjustment Charges:
Part Load Adjustment Charges (PLAC) are 
prompted when power plants operate below 
their full load capacity. Such operation often 
results in decreased efficiency and higher 
generation costs, which are then reflected in the 
monthly Fuel Price Adjustment (FPA) charges 
borne by end-consumers. Under Power Purchase 
Agreements (PPAs), power plants are entitled 
to claim PLAC when they operate at less than 
full capacity. This is an undesirable cost causing 
unnecessary burden on the power sector.
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During FY 2023-24, Rs. 55.671 billion accumulated on account of PLAC payments compared to Rs. 
46.59 billion in the previous year.

Looking ahead, the cost of PLAC is expected to rise further as the schedules of various PPAs with the 
CPPA-G are currently being processed and finalised in the near future. To mitigate these costs, it is 
essential to focus on optimising the operation of base load plants, particularly those utilizing coal and 
other efficient thermal technologies with steam turbines. These plants are generally more efficient when 
operated at or near full load. Power plants with flexible characteristics, such as hydro, gas turbines, are 
better suited to manage short duration peak demands and reduce overall generation costs.

Additionally, adopting Time-of-Use (TOU) tariff structures can play an important role in flattening the 
demand curve, thereby reducing the frequency and magnitude of PLAC costs. By aligning generation 
capacity with actual demand more effectively, efficient TOU tariffs can help in minimising the financial 
impact of part load operations.
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Balancing grid stability with fair compensation for plants operating at part load remains a complex 
challenge. It requires careful policy considerations and innovative solutions to promote a more efficient 
and cost-effective energy system. This issue needs to be addressed not only to help control costs but also 
to enhance the overall stability and sustainability of the power sector.

2.1.4	 Payment on Account of Non-Project Missed Volume:
Non-Project Missed Volume (NPMV) refers to the energy that could have been generated but was 
lost due to factors such as grid constraints and other operational issues beyond the control of power 
producers. The non-evacuation of available energy from RE power plants, particularly wind farms, 
poses a significant challenge in Pakistan’s power sector. Despite substantial investments in wind energy, 
inadequate transmission infrastructure and poor grid connectivity have resulted in large quantities of 
potential electricity generation going unused. This inefficiency not only undermines the effectiveness 
of renewable energy initiatives but also contributes to higher electricity prices for end users through 
payments made for NPMV. A detailed overview of the available energy from wind and solar power 
plants that could not be evacuated over the past five years, along with the corresponding financial 
impact in Rs. million, is provided in the graph below:
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The liability on account of NPMV has been on the rise. From Rs. 1,905 million in FY 2021-22, the 
payments on account of NPMV swelled to Rs. 11,838 million in FY 2022-23 and reached approximately 
Rs. 39,521 million during FY 2023-24.

The substantial increase in NPMV payments highlights the urgent need for effective measures to address 
and reduce the causes of missed energy volumes. It is essential for policymakers and industry stakeholders 
to prioritise strategies that minimise NPMV and mitigate its monetary impact, thereby fostering an 
efficient and economically viable power sector.

Key measures required to address this issue may include resolving grid constraints and improving system 
operations. By implementing these measures, the efficiency of RE projects can be significantly enhanced, 
which can help lower costs and stabilise electricity prices for consumers.
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2.1.5	 Liquidated Damages:
Liquidated Damages (LDs) are financial penalties imposed on power producers who fail to comply with 
the terms and conditions outlined in their PPAs. These penalties are intended to enforce adherence to 
contractual obligations and ensure that power producers meet their operational commitments, including 
the availability of compulsory fuel and maintaining plant availability. 

During FY 2023-24, the CPPA-G levied LDs totalling Rs. 3,797.93 million against various power 
producers. The graph illustrates the trend of LDs recovered and unrecovered thereof over the last five 
years.

Recovered and Unrecovered Liquidated Damages
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Despite the imposition of these LDs, the recovery ratio remains notably low. This is largely due to the 
frequent use of dispute resolution mechanisms by licensees, who often challenge the imposed penalties 
on various legal and contractual forums. The protracted nature of these disputes not only delays the 
recovery of LDs but also adds to the administrative and legal costs associated with enforcing contractual 
compliance.

The persistent issue of low recovery rates highlights the need for effective enforcement strategies and 
dispute resolution mechanisms. To enhance the efficacy of LDs and ensure better compliance with 
contractual terms, it is important for stakeholders to explore solutions that streamline the resolution 
process and reduce the incidence of disputes.

Further, the current level of LDs imposed for the non-availability of power plants is frequently insufficient 
to cover the actual losses incurred. This shortfall is due to the considerable gap between the LD amount 
and the costs related to marginal fuel prices. It’s important to address this discrepancy in order to 
accurately capture the economic impact of power plant outages.

Addressing these challenges is essential for maintaining the financial integrity of power sector operations 
and ensuring that contractual obligations are met. By improving the enforcement and recovery of 
Liquidated Damages, the sector can better manage operational risks, enhance overall efficiency, and 
ultimately provide more stable and reliable electricity services to consumers.
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2.1.6	 Energy Charges vs. Capacity Charges:
The consumer-end tariff comprises of Energy Purchase Price (EPP), Capacity Purchase Price (CPP), the 
impact of T&D losses, Distribution and Supplier Margins, Transmission Charges, Market Operator Fee, 
and Prior Year Adjustments. For the FY 2023-24, the tariff breakdown reveals a substantial allocation 
towards capacity-related costs. The EPP accounted for approximately 39% of the total tariff, while the 
CPP constituted about 61%. This trend is expected to continue into the next fiscal year, with the CPP 
projected to rise to 62%.

The below graph illustrates the total Power Purchase Price (PPP) in billion rupees over the past five years 
alongside its breakdown into CPP and EPP. It also presents the combined installed power generation 
capacity (in MW) at the end of each fiscal year. 

PPP Trend (Rs. in Billion) in CPPA-G System

 

 

Figure 3 - CPP/EPP (Rs. Bln) against Installed Capacity (MW) by FY 

        Source: CPPA-G

The below graphs breaks down the total CPP among power plants commissioned in both public and 
private sectors, along with the annual average CPP per unit for public and private sectors. 

CPP (Rs./kWh) by OwnershipFigure 4 - CPP (Rs. / kWh) by Ownership and FY 

 

 

 

        

The growing proportion of CPP, mostly due to rupee devaluation, higher interest rates and increasing 
trend of inflation highlights critical need to rethink the capacity induction in the power system. It 
also underscores the importance of carefully balancing tariff components to ensure affordability for 
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consumers while maintaining the financial viability of the power sector. Achieving this balance requires a 
thorough evaluation of capacity investments, operational efficiencies, and the impact of macroeconomic 
factors on tariff. Different options/strategies may be explored to increase the productive industrial load 
and reduce the per-unit capacity cost for the consumers.

2.1.7	 Optimizing Capacity Additions for Displacing Costly Generation:
The addition of renewable energy power generation capacity aimed at displacing costlier generation 
necessitates a comprehensive review, particularly regarding the impact of capacity payments for the 
new capacity compared to the fuel costs of the displaced plants, both in the short and long run. In 
displacement scenarios, it is crucial that the total power purchase costs for the new capacity, along 
with other associated costs—including those related to intermittency—are lower than the fuel costs 
of the displaced generation. Notably, during the debt servicing period, projects often require higher 
capacity payments, which can significantly impact overall financial sustainability, especially during this 
critical phase. Therefore, it is essential to evaluate whether these added capacities will provide sufficient 
benefits during the debt servicing period to justify the increased costs. A thorough assessment will ensure 
that decisions align with both short- and long-term financial health and efficiency within the sector. It 
is important to note that during FY 2023-24, the determined average per unit EPP was Rs. 7.62/kWh, 
whereas the CPP stood at Rs. 17.01/kWh.

In planning for the addition or displacement of generation capacity, a key consideration is the fluctuating 
availability of various generation technologies, which directly influences the System Operator’s dispatch 
decisions and impacts consumer-end tariffs. For instance, during winter, low water levels can substantially 
reduce hydroelectric generation capacity, while the output from wind and solar technologies fluctuates 
based on both seasonal variations and the time of day. This daily and seasonal reduction in generation 
yield, compared to installed capacity, must be integrated into planning, while factoring in the impact of 
higher transmission costs associated with integrating renewable energy, to ensure system reliability and 
cost efficiency. Given that Pakistan’s power sector already has an underutilized excess power generation 
capacity, for which transmission facilities have been developed, this comprehensive analysis becomes 
even more critical.

To address these challenges, it is vital to plan future generation capacity expansion with a strong emphasis 
on economic feasibility, ensuring that it does not negatively impact the already strained power sector 
especially during the initial years, specifically debt-servicing period, of capacity induction.

2.1.8	 Fixed Charges:
For FY 2023-24, fixed charges billed to electricity consumers ranged between Rs. 200 and Rs. 500/kW/
month. These charges are applied based on the Actual Maximum Demand recorded for the month or 
50% of the sanctioned load, whichever is higher. This structure aims to reflect the capacity reserved for 
each consumer, regardless of their actual energy usage. In contrast, capacity charges billed to DISCOs by 
CPPA-G are substantially higher, consistently exceeding Rs. 6,460/kW/month.

The high disparity between the fixed charges levied on consumers and the capacity charges billed to 
DISCOs is an important issue for the power sector. Fixed charges account for only about 3% to 4% 
of total fixed costs, with the majority of costs covered by variable charges based on actual energy 
consumption. This indicates a considerable difference in cost distribution between what consumers are 
billed and the expenses DISCOs incur for maintaining generation capacity.

To mitigate the impact of capacity charges, it is essential to implement strategies that focus on reducing 
overall costs. By increasing the number of units consumed in a controlled manner (taking into the 
account the marginal EPP of plants needed to meet that increased demand), the fixed capacity costs 
recovered through volumetric charges can be spread across a larger volume, reducing the cost per 
unit. Additionally, addressing high generation costs involves retiring outdated and inefficient generation 
capacity. This includes phasing out low-efficiency power plants operated by GENCOs and KE, which 
contribute to elevated costs and inefficiencies in the sector.
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Furthermore, decisions regarding the addition of new generation capacity should be based on a 
comprehensive evaluation of all relevant factors. This assessment should extend beyond generation 
costs to include considerations such as the costs associated with intermittency, network interconnections, 
and the per-unit impact on end-consumers. Only after a thorough analysis of the sector’s needs and 
economic conditions new capacity should be introduced.

The highlighted issues must be addressed through a balanced and cost-effective approach to manage 
fixed charges, thereby promoting operational efficiency and financial sustainability.

2.1.9	 Electricity Cost vs. Supplementary Charges in Electricity Bills:
The electricity bills issued by DISCOs to consumers include a range of supplementary charges such as 
taxes, duties, fees, and surcharges inflating the total amount payable significantly. These supplementary 
charges are not part of the basic electricity cost; instead, they include various fees, surcharges, duties, 
and taxes imposed by the government, which ultimately increase the overall expenses for consumers.

For the FY 2023-24, the reference uniform national average tariff for electricity has been determined. 
This includes various tariff components such as EPP, CPP, Transmission Charges, MoF, Distribution Margin, 
PYA, and Average Taxes/Surcharges/FPA/QTA, which are outlined below:

Efforts must be focused on reducing supplementary charges to lower the total amount on electricity bills, 
as the growth in electricity sales is directly tied to its cost. High electricity bills are pushing consumers 
toward off-grid solutions, leading to underutilization of grid generation capacity. This underutilization 
not only exacerbates the issue of rising electricity costs but also undermines the overall efficiency of the 
power sector. By addressing supplementary charges, we can encourage grid usage and foster a more 
sustainable energy landscape.
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2.1.10	 Surplus Installed Capacity, Fluctuating Demand and Unserved Load:
During FY 2023-24, the Pakistan power sector has encountered significant challenges due to fluctuating 
load demands across different seasons and times of day. These variations have adversely affected the 
sector’s operational stability and planning efforts.

The following graph provides a comprehensive overview of monthly maximum demand, maximum 
demand served, and the installed surplus generation capacity for corresponding month. The significant 
disparity between higher installed capacity and lower generation, despite existing demand, highlights 
the major challenges confronting the power sector.

Surplus Installed Capacity, Fluctuating Demand and Unserved Load in CPPA-G System

 

 

 

Figure 5 – Monthly Variation of Served Demand (MW) &  

Unserved Demand (MW) 

The graph below displays the annual maximum and minimum demand served in the CPPA-G system for 
the two most recent fiscal years i.e. FY 2022-23 and FY 2023-24.

Annual Maximum & Minimum Demand Served (MW)
Figure 6 – Annual Maximum & Minimum Recorded Demand Served (MW) 

2022-23 and 2023-24 

 The following graph illustrate the variation in maximum and minimum generation on representative 
days during FY 2023-24, alongside the installed generation capacity. This variability can be influenced 
by factors such as seasonal demand, changes in weather patterns, and other operational challenges. Such 
wide fluctuations adversely impact the power sector, affecting both financial stability and operational 
performance. Understanding these trends is essential for effective energy planning and management, as 
it helps ensure a reliable supply while optimizing resource allocation.
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Variation in Maximum and Minimum Generation during FY 2023-24

Figure 1 - NPMV Financial Impact (Rs. Mln) and Energy (GWh)  
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Figure 2 - Recovered/Unrecovered LDs 
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Figure 3 - Monthly Variation in Utilization of Hydel Capacity (MW) 

Figure 4 - 5 year trend of Hydel Capacity Utilization 

This above graph provides valuable insights into fluctuations in energy demand and generation relative 
to installed capacity, highlighting challenges across generation, transmission, distribution, and supply 
segments.

A comprehensive analysis of these trends is important for developing a cost-effective power sector that 
ensures competitive electricity prices for consumers. By understanding demand patterns and optimizing 
generation strategies, we can improve efficiency, reduce costs, and ultimately provide more reliable and 
affordable energy to our customers.

2.1.11	 Performance of Public Sector Generation Companies:
The performance of public sector Generation Companies (GENCOs) in Pakistan’s power sector has 
significantly declined, exposing critical operational and financial issues that affect the efficiency and cost-
effectiveness of the national electricity grid.

GENCOs have experienced a substantial drop in operational efficiency, resulting in lower or even 
almost zero plant utilization in some cases. The following table summarises the performance details—
dependable capacity, energy generation and capacity payments invoices—for all three GENCOs over 
the past three years:

Name of 
GENCO FY Dependable 

Capacity (MW)
Energy Generated 

(GWh)
Capacity Payment

Invoiced (Rs. Million)

GENCO-I
2021-22 649 245.51 3,381.92
2022-23 649 24.38 3,409.83
2023-24 300 0.00 3,204.87

GENCO-II
2021-22 1,641 3,521.80 16,645.11
2022-23 1,641 4,604.30 7,605.18
2023-24 1,361 2,551.35 3,580.71

GENCO-III
2021-22 1,610 685.56 13,511.39
2022-23 1,338 1,311.36 11,764.09
2023-24 950 938.73 15,968.67

Source: CPPA-G

A major challenge confronting GENCO-II is the operation of its plants in open cycle mode which is far 
less efficient than combined cycle operations. The open cycle plants generate electricity at about 1.5 
times the cost of their combined cycle counterparts. This inefficiency leads to increased operational 
expenses and financial losses. By restoring to combined cycle operations, GENCO-II could substantially 
lower costs and enhance overall performance.

The ST 13 (CPGCL Block 11-13) and ST 16 (Guddu 747) plants have been non-operational since March 
24, 2013, and July 10, 2022, respectively. The prolonged inactivity of these machines necessitates 
reliance on more expensive power sources with higher marginal fuel costs. To address these challenges, 
a comprehensive approach is needed:
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(a)	 Repowering Initiatives: Installation of solar power facilities at existing GENCO locations in 
PPP mode could provide a cost-effective solution. The site advantage as well as already available 
infrastructure and human resources can facilitate the installation of solar power at competitive 
rates while also contributing to improving the financial position of the GENCOs. Repowering of 
GENCOs should, however, only be assessed in relation to developments of solar power plants 
at other locations in the system through competitive bidding. The decision should be based on 
a detailed techno-economic assessment and should advance the goal of provision of electricity 
on least-cost basis. 

(b)	 Repair of Damaged Steam and Gas Turbines: The damaged steam and gas turbines should 
be restored immediately to enable the plants to operate in combined cycle mode. By reinstating 
combined cycle technology, GENCO-II could substantially lower operational costs and enhance 
economic viability. This strategy would optimise the use of existing resources and significantly 
improve overall plant performance.

(c)	 Optimising Indigenous Gas Use: GENCO-II has access to relatively cheaper indigenous gas 
resources, which are currently sub-optimally used in open cycle mode. The use of available gas 
in combined cycle plants could further lower costs and improve efficiency.

(d)	 Retrofitting of GENCOs: Additionally, rather than decommissioning older plants, particularly 
those located at strategic locations close to load centers, it is advisable to evaluate the process 
of converting these power plants into synchronous condensers. This conversion would enhance 
the stability of the grid by providing vital ancillary services, thereby optimizing the generation 
capacity. A collaborative consultation process, involving key stakeholders such as CPPA-G, IPPs, 
NTDC, System Operator and GENCOs, should be initiated to explore the feasibility and benefits 
of this conversion.

While GENCOs face numerous operational and financial challenges, strategic measures such as repowering 
with solar technology, investing in combined cycle operations, and optimal use of indigenous gas can 
enhance their efficiency and economic viability. With targeted investments and technological upgrades, 
the performance of GENCOs can be improved for their overall effectiveness and sustainability.

2.1.12	 Suboptimal Performance of Guddu 747 MW Power Plant:
Guddu 747 MW is a relatively new addition to the GENCO-II generation fleet, commissioned on 
December 17, 2014. This plant benefits from supply of local, indigenous gas, and its strategic location 
enhances grid stability. Unfortunately, like many other public sector plants, it has not performed at its 
optimal level. Since its Commercial Operation Date (COD), Guddu 747 has experienced two significant 
machine failures: its gas turbine suffered damage from February 12, 2021 to June 24, 2022, and the 
steam turbine went on forced outage on July 10, 2022, a situation that remains unresolved.

Focusing on its performance during FY 2022-23 and FY 2023-24, Guddu 747 has been operating solely 
in open cycle mode since the steam turbine failure. Over these two fiscal years, the plant generated 
a total of 4,845.05 GWh in this mode. Given that the cost of electricity generation in open cycle is 
approximately 1.5 times higher than in combined cycle, the financial impact of operating in open cycle 
mode during FY 2023-24 was estimated at around Rs. 7.92 billion, up from approximately Rs. 6.49 
billion in FY 2022-23. This increasing financial burden underscores the challenges facing the power 
sector.

Additionally, the ongoing reliance on expensive marginal plants due to the absence of the Guddu 747 
steam turbine has further exacerbated the financial implications, with an estimated cumulative impact 
of approximately Rs. 86.18 billion over the two years. It is relevant to mention that vide para 9.2 of the 
tariff determined of Guddu 747 power plant dated April 26, 2016, the claimed EPC cost of the Steam 
Turbine was US$ 41.92 million (approximately Rs. 11.6 billion at current exchange rate of Rs. 280/US$).

The unavailability of the steam turbine at Guddu 747 MW is not only leading to the suboptimal 
utilization of locally sourced, cheaper gas but also exerting additional pressure on the country’s foreign 
exchange reserves.
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This situation highlights the urgent need for a strategic review of Guddu 747’s operational framework, 
particularly regarding its role in the overall energy mix and cost efficiency. Addressing these challenges 
is essential for enhancing the performance of Guddu 747 and ensuring its alignment with the broader 
objectives of the energy sector. Furthermore, steps must be taken on a war-footing basis to repair the 
out of function steam turbine to avoid losses to consumers as well as the national exchequer. 

2.1.13	 Improving Insurance Coverage in the Public Sector Power Companies:
NEPRA has recognized the importance of mitigating risks associated with damage to plant and machinery 
by incorporating an insurance component into the tariff determinations of all power plants. This 
provision is designed to cover potential losses due to damage, ensuring that operators are not unduly 
burdened by the financial impacts of unforeseen incidents. Ideally, the scope of insurance should extend 
beyond just plant and machinery to include the broader business risks, as damage to power plants—
especially cost-efficient ones—can have far-reaching consequences for both consumers and the national 
economy. Any disruption to the operation of these plants, particularly those with lower operational 
costs, directly impacts electricity prices, leading to higher costs for consumers and economic instability.
However, despite this need, the culture of securing comprehensive insurance coverage remains 
underdeveloped in the public sector. A persistent issue is the limited reliance on the National Insurance 
Corporation Limited (NICL) for insurance coverage, which is often restrictive and does not fully address 
the scope of risks faced by public sector power companies. This approach has severely affected the 
operational resilience of these companies, leading to potential financial losses that ultimately hurt the 
electricity consumers and the public at large.

One stark example of this oversight is the continued operation of the 747 MW Guddu Power Plant 
without insurance coverage, a situation that presents a significant risk to both the plant’s operation and 
the broader energy security of the county. Such cases highlight the critical need for public sector companies 
to adopt a more comprehensive, proactive approach to insurance, ensuring that assets are adequately 
protected against potential damages. NEPRA emphasizes the urgency of resolving the insurance issues 
in public sector entities, as the lack of proper coverage not only undermines the financial stability of 
the sector but also jeopardizes the interests of consumers and the national economy. Immediate action 
is required to establish robust insurance frameworks that align with international best practices and 
safeguard both public assets and public interest.

2.1.14	 Challenges of Hydropower Projects in Pakistan:
Hydropower is a key component of Pakistan’s energy portfolio. It is an indigenously available renewable 
source of electricity offering clean energy. Notwithstanding abundant benefits of Hydropower, its 
development faces several challenges which impact its economic viability.

Hydropower generation is highly dependent on seasonal hydrological conditions, which can affect power 
generation consistency. Remote locations of hydropower plants induce logistical complexities and high 
costs associated with construction and extended transmission lines. Furthermore, the substantial initial 
investment and high tariffs during debt servicing can make hydropower economically less competitive 
compared to solar and wind technologies owing to their rapidly declining costs.

Furthermore, the output of hydropower plants poses a significant challenge due to its variation 
throughout the day. The release of water from dams is contingent on IRSA’s indent which is driven 
by agricultural needs and canal operations. While this management is essential for irrigation, it creates 
challenges for the economics of the power sector. It is crucial to assess and mitigate these impacts to 
ensure a more stable and efficient energy supply. 

To ensure economic viability and to achieve the lowest Levelized Cost of Electricity (LCOE), hydropower 
projects may be developed by selecting optimal sites, utilizing advanced technologies, and exploring 
hybrid systems that integrate hydropower with solar and wind energy to balance variability and enhance 
reliability, provided hybrid system is cost effective.
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During FY 2023-24, the performance of hydropower plants showed both the strengths and limitations 
of this energy source. Metrics such as generation output and efficiency reflect the impacts of seasonal 
hydel variations and the effectiveness of water management practices. The graph below illustrates the 
monthly average generation (MW) from all hydropower plants during FY 2023-24 compared to their 
installed generation capacity. 

Monthly Variation in Utilization of Hydel Capacity (MW)

 

Figure 8 - Monthly Variation in Utilization of Hydel Capacity (MW) 

The graph below illustrates the combined installed hydropower capacity in the country in relation to 
the total power it has produced over the past five years.

Trend of Hydel Capacity UtilizationFigure 9 - 5 year trend of Hydel Capacity Utilization 

 
Hydropower remains vital for Pakistan’s renewable energy strategy. By focusing on site optimization, 
technology integration, and economic considerations, effectiveness of hydropower projects can be 
considerably improved. Continued innovation and strategic planning are essential to align hydropower 
with Pakistan’s broader energy objectives and market dynamics. Furthermore, innovative solutions like 
floating solar can be explored to contribute to the generation mix in low hydro season for optimal 
utilization of the installed transmission capacity. However, any such solution must be inducted only if 
it makes economic sense and contributes to lowering of the consumer-end tariffs in the short and long 
term. 

2.1.15	 Performance of Neelum-Jhelum and other Hydropower Plants:
The Neelum-Jhelum Hydropower Project is a 969 MW run-of-the-river facility that harnesses the 
potential of the Neelum River in Azad Kashmir. Located near the Jhelum River in Neelum Valley, the 
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project is developed under the public sector and is designed to generate an estimated 5,126 GWh 
of electricity annually, making a significant contribution to Pakistan’s energy supply while supporting 
efforts to reduce reliance on fossil fuels.

Construction began in 2007-08, but the project faced various delays due to technical challenges and 
financing issues. To address financial constraints during this phase, electricity consumers were charged a 
Neelum-Jhelum surcharge on their bills. The project was ultimately completed in 2018.

However, since its commissioning, the plant has encountered significant challenges, including two major 
shutdowns. The first occurred in 2022 (July 05, 2022 to August 06, 2023), followed by a second in 
2024 (May 01, 2024 to till date). The progress of the power plant since its commissioning is detailed in 
the following table:

Estimated Generation 
(GWh) (Annually)

Actual Generation (GWh)
FY 2018-19 FY 2019-20 FY 2020-21 FY 2021-22 FY 2022-23 FY 2023-24

5,126 3,965 4,842 4,784 3,620 108 1,744

Since its commissioning, it is evident that the Neelum-Jhelum Hydropower Project has consistently 
failed to achieve the estimated electricity generation targets set during its development. This shortfall 
has negatively impacted the power sector, necessitating that the deficit be covered by more expensive 
power plants.

This underperformance has adversely affected electricity consumers. The inability of the power plant 
to provide cheaper, clean energy has forced the country to rely on costlier imported fuels, exacerbating 
foreign exchange burdens. Consequently, the power sector faces increased costs, further complicating 
the country’s energy challenges.

Only a few hydropower plants have successfully achieved electricity generation levels exceeding their 
estimates. The poor performance of some power plants is detailed in the following table:

Name of 
Power 
Plants

Estimated 
Gen. (GWh) 
(Annually)

Actual Generation (GWh)
FY 

2017-18
FY 

2018-19
FY 

2019-20
FY 

2020-21
FY 

2021-22
FY 

2022-23
FY 

2023-24
Golen Gol 436 19 98 86 82 138 138 175
Jinnah Hydel 688 224 219 177 235 256 207 205
Khan Khwar 306 167 233 274 231 162 263 245
Gomal Zam 91 - 32 54 62 57 41 25
Malakand-III 553 362 399 408 320 354 268 222
Gulpur Hydro 465 - - 34 257 230 305 268

2.1.16	 Operation of Lucky Electric Power Company Limited on Local Coal:
The Lucky Electric Power Company Limited operates a 660 MW coal-based power plant located in 
the southern region of Pakistan, near Karachi. Initially licensed to run on imported coal, the plant later 
shifted its primary fuel source to local Thar coal, in line with the Government of Pakistan’s commitment 
to utilize indigenous resources. However, pending the availability of local Thar coal, the plant has been 
permitted to operate on sub-bituminous imported coal until local supplies commence, which has yet to 
be materialized, leaving the plant reliant on imported coal.

Since achieving its COD on March 21, 2022, the plant’s utilization factor has remained notably low, at 
74.40% (FY 2022-23) and 37.80% (FY 2023-24), primarily due to this dependency on imported coal. 
This reliance has negatively affected the plant’s overall utilization, as its position in the EMO diminishes 
with imported coal, often resulting in disqualification from dispatch orders from the system operator. 
Furthermore, operating the plant on imported coal places a significant strain on the national exchequer 
due to increased foreign exchange expenditures. The estimated loss from the underutilization of the 
plant, arising from the unavailability of local Thar coal since COD, is approximately Rs. 15,053 million.
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To enhance reliance on indigenous resources and alleviate the forex burden, it is essential to expedite 
the continous supply of local coal to the plant.

2.1.17	 Maximizing the Potential of Thar Coal: Addressing Under-Utilization:
The commissioning of coal power plants at Thar, utilizing local Thar coal, was a national ambition 
aimed at achieving energy independence through indigenous resources. In this effort, significant power 
generation capacity has been added, operating on local Thar coal. The energy purchase price from these 
power plants is cost-effective, and they provide a source of electricity generated from local primary 
energy resources.

However, it has been observed that, over the past five years, the average utilization of the available 
generation capacity from local coal-based power plants has been relatively low. As a result, the goal of 
achieving a cheaper energy source in the national energy mix has not been fully realized.

For example, the Lucky Electric Power Company, which is capable of operating on Thar coal, has not 
been able to secure a reliable supply of local Thar coal. Similarly, other Thar coal-based plants have 
not been fully utilized due to a combination of internal operational issues, transmission constraints, and 
demand fluctuations within the power sector.

The graph below illustrates the average utilization of the installed capacity that can operate on Thar 
coal.

Trend of Capacity Utilization of Thar Coal Based PlantsFigure 5 - 5 year Capacity Utilization of Thar Coal Based Plants  

Figure 6 - Net Metering Consumers in DISCOs & KE 

2.1.18	 Strategic Integration of Renewable Energy in Pakistan’s Power System:
Renewable energy is increasingly recognized as a vital solution for enhancing energy security while 
delivering environmental friendly and cost-effective electricity. Pakistan, endowed with significant 
indigenous renewable resources—including wind, solar, hydro, geothermal, and bagasse—is strategically 
positioned to enhance energy security and achieve a sustainable electricity supply. The estimated 
potential of these resources is considerable, with wind power estimated at 346,000 MW, solar PV 
at 40,000 MW, hydropower at 64,000 MW, geothermal at approximately 500 MW, and bagasse at 
2,000-2,500 MW.

Despite substantial potential, RE excluding hydropower currently constitutes only 6.92% of Pakistan’s 
generation mix. Therefore, a significant opportunity exists for growth in the RE sector particularly given 
the country’s vast solar and wind resources.
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However, while planning to add generation capacity—regardless of the source—lessons must be learned 
from the present quagmire of underutilized capacity and high CPP payments against these RE power 
plants. It is essential to consider all associated costs, including those related to intermittency. While RE 
plants typically have no fuel costs, their capacity charges can impact tariffs negatively in the short and 
long term.

A viable strategy to mitigate these challenges is to promote decentralised solar generation at the 
individual level, supported by a rationalised net metering tariff. This approach could help address the 
sector’s high-capacity charges issue while taking advantage of lower EPP. By focusing on these measures, 
Pakistan can effectively integrate renewable energy into the power system, enhancing both efficiency 
and sustainability.

2.1.19	 Annual Dependable Capacity Test of Power Plants:
In Pakistan’s power sector, the majority of power plants within the CPPA-G generation basket have two 
part tariff structure i.e. capacity and energy components. These plants qualify for capacity payments 
based on the dependable capacity established through initial and annual tests and plant availability, 
regardless of whether they are operational. The Annual Dependable Capacity (ADC) test, as mandated 
by the PPA, is important for confirming that these plants meet their contractual obligations for reliability 
and performance. This test is carried out once in an Agreement Year. This test evaluates the plant’s ability 
to consistently generate electricity at the agreed capacity under standard operating conditions, with its 
results directly influencing capacity payments. In FY 2023-24, ADC test for fifteen (15) power plants 
were carried out.

A major challenge arises when these plants are not in operation due to low demand or their position 
lower in the EMO. Conducting the dependable capacity test under such conditions may require bypassing 
the EMO, which could lead to additional costs and potential disruptions. Conversely, if the test is 
not performed, the dependable capacity of such plants remains undetermined, which can impact the 
accuracy of capacity payments. The issue of not conducting the ADC test for public sector power plants 
is more serious, especially given their deteriorating dependable capacity compared to the capacity 
payments being invoiced. A collaborative effort is required from all stakeholders to develop a solution 
creating a balance in the operational efficiency, economic priorities, and compliance with contractual 
obligations. The power purchaser need to exercise greater vigilance in this matter.

2.1.20	 Criteria for Determining Economic Merit Order:
The EMO is essential for minimising electricity generation costs and ensuring consumer affordability. 
Traditionally, the EMO ranks power plants based on the Fuel Costs Component (FCC) and variable 
Operations and Maintenance (O&M) costs. However, for a more comprehensive and accurate 
evaluation, additional factors such as PLAC, degradation factor, start-up charges, plant location etc. 
should also be considered. The PLAC, Degradation Charges, and Start-up Charges for FY 2023-24 were 
55.671 billion, 5.745 billion, and 0.637 billion, respectively.

The evaluation process will be significantly improved by incorporating these parameters into the EMO 
criteria, for more precise plant rankings. Necessary adjustments in the applicable documents, wherever 
necessary, including Grid Code may be considered and proposed by the System Operator in this regard.
Furthermore, the EMO is currently determined on fortnightly basis, ideally it should be determined on 
a shorter period such as day ahead.

2.1.21	 Net-Metering Initiative: Progress and Challenges:
The net-metering initiative in Pakistan has demonstrated significant benefits, including, but not limited 
to, improved voltage stability and reduced T&D losses. The country has been rapidly embracing net-
metering owing to drastically reduced prices of solar panels and financial benefit for the consumers. 
By June 30, 2024, over 156,372 distributed generation solar facilities with more than 2,200 MW of 
capacity, including KE, have been installed with net-metering arrangement. The number of net-metering 
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consumers within the country as on 30-06-2024 was 157,844 compared to 75,724 in FY 2022-23. 
The total capacity added from net-metering during FY 2023-24 was 1,181 MW, compared to 583 MW 
added during FY 2022-23 raising the total net-metering installed capacity to 2,498 MW within country. 
Despite the resistance from DISCOs in facilitating net-metering connections, the substantial increase 
in the number of net-metering consumers and their combined generation capacity over just one year 
underscores a growing dependence on alternatives to the national grid. The IGCEP 2022-31 sets forth 
an ambitious target to expand net-metering capacity by an additional 3,420 MW by 2031, highlighting 
a strong commitment to integrating green energy. If DISCOs do not hinder this initiative, it is anticipated 
that the current momentum towards roof top solarisation will enable the target to be achieved, much 
sooner than expected.

Net-Metering Consumers in DISCOs and KE Installed Capacity of Net-Metering 
Consumers in DISCOs and KEFigure 7 – Installed Capacity of Net-metering Consumers in DISCOs & KE 

 

 
Trend of Net-Metering Addition (MW)Figure 8 – Trend of Net Metering Addition (MW) in DISCOs & KE  

 Given the proven advantages of distributed generation, there is a need to encourage rooftop solar 
installations, shifting focus away from large-scale solar projects, which require substantial long-term 
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This delay in finalizing the IGCEP within the required time frame is adversely affecting the planning and 
development of the national power grid and hindering the long-term capacity expansion strategy.

To address these issues, NTDC must enhance its capacity to submit high-quality demand reflective 
drafts of the IGCEP within the stipulated deadlines, ensuring timely processing and approval. Given 
the recurring challenges in the submission process and the time-consuming nature of IGCEP preparation 
and approval, it is necessary to reconsider the current annual approval cycle. A more flexible approval 
period, such as once in two years, may be considered by all stakeholders to allow for a more thorough 
review and better alignment with the evolving needs of the power sector.

2.1.23	 Assumptions and Horizon of the IGCEP:
The rapid growth of distributed generation technologies, particularly solar energy, coupled with 
declining costs for energy storage systems, is reshaping the global energy landscape. Consequently, 
Pakistan’s power sector planning must be holistic, well-structured, and based on robust data and analysis 
to effectively navigate these changes.

The Grid Code 2023 mandates the annual preparation of the IGCEP with a minimum horizon of ten years, 
following the least-cost principle to address projected demand. However, despite these guidelines from 
the Grid Code, National Electricity Policy, and National Electricity Plan, there are notable inconsistencies 
in the quality and coherence of long-term planning outputs. Issues such as inaccurate growth projections 
and misaligned capacity additions point to deeper problems within the planning process.

A comprehensive and precise set of assumptions is essential for the effectiveness of the IGCEP as they 
significantly affect the outcomes and shape strategic decisions in the power sector. During the approval 
of the 1st iteration of the IGCEP, the CCI outlined specific tasks in its Decision dated September 13, 
2021, for consideration of the subsequent IGCEPs. The CCI highlighted several key issues, including 
the criteria for declaring committed projects, the methodology for assessing strategic projects, and the 
inclusion of transmission costs in least-cost generation calculations. It directed the relevant agencies 
to take necessary actions. The CCI’s directives are important and require immediate action from the 
relevant entities. To ensure that the IGCEP remains a reliable and credible document for guiding long-
term, cost-effective power sector development—free from external factors that could undermine the 
country’s long-term generation mix—implementing the CCI’s decision is essential. The co-optimization 
of generation additions with the associated interconnection costs must be considered while preparing 
the IGCEP to present a complete picture of the actual impact the proposed generation capacity addition 
may have on the consumer-end tariff.

Further, the submission and approval process for the IGCEP is often more protracted than the timelines 
outlined in the Grid Code, leading to delays in decision-making and implementation. While the Grid 
Code suggests annual iterations, a revision cycle of every 2 year may provide more stability for investors 
and support long-term policy development by government institutions. A comprehensive review by 
stakeholders is essential to develop a robust IGCEP model.

2.1.24	 Conversion of Water and Space Heating to Electricity:
Seasonal fluctuations in electricity demand, particularly the drop during winter, result in higher per unit 
capacity costs and increased consumer tariffs. To address this, the Government of Pakistan (GOP), in 
past, introduced subsidies for higher electricity use in winter. Another potential solution is converting 
water and space heating from gas to electricity, which could stabilise demand year-round and enhance 
the utilization of existing electricity infrastructure during winter season.

The shift to electric heating aims to address seasonal demand imbalances by increasing winter electricity 
consumption. This could improve power plant efficiency and reduce seasonal capacity costs. Following 
are the main considerations for the conversion:
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(a)	 Transmission and Distribution: Evaluate whether the existing infrastructure can handle the 
increased demand of electric heating and identify any necessary upgrades.

(b)	 Financial Viability: Assess the cost-effectiveness of converting from fossil fuel to electricity, 
including impacts on overall energy costs and infrastructure investments.

(c)	 Impact on Gas Sector: Analyse how increased electricity demand might affect gas availability, 
pricing, and sector sustainability.

(d)	 Operational Efficiency: Consider how additional winter demand might necessitate the use of 
more expensive power plants, potentially impacting tariffs.

While converting heating systems to electricity could balance seasonal demand and optimise power 
plant use, it requires a thorough evaluation of infrastructure constraints, financial implications, and 
impacts on both the gas sector and power plant operations. A detailed study is essential to ensure 
economic viability and sectoral benefits.

2.1.25 	Electrification of Transport and Electric Vehicle Charging Infrastructure:
The electrification of Pakistan’s transport sector represents another promising opportunity to support 
the country’s power sector in its energy transition. As Electric Vehicles (EVs) replace conventional, 
fossil-fuel-powered vehicles, the electricity demand will increase, but this shift will help reduce the 
country’s dependency on imported oil and lower greenhouse gas (GHG) emissions. By integrating EVs 
into the energy system, the transport sector can leverage cleaner energy sources like solar and wind, 
thereby reducing overall carbon emissions and contributing to Pakistan’s climate goals. Additionally, the 
increased electricity usage due to EVs can help balance the demand-supply curve, particularly during off-
peak hours, making it easier to manage the grid. This can lead to improved grid solar and encourage the 
development of distributed energy resources like rooftop solar, and enable the deployment of energy 
storage systems. Moreover, the electrification of transport can strengthen the distribution network by 
incentivizing investments in smart grids and grid modernization, which are essential for handling the 
increased load from EV charging infrastructure. As reliance on electricity grows, the power sector can 
move away from volatile fossil fuel markets, making the energy system more self-sufficient and resilient 
to external economic shocks. Further, off-grid EV charging is also a promising option in areas where grid 
access is more limited or there is no grid access at all. To encourage the EV charging stations the tariff 
design has also been made attractive by applying flat rate on EVCs consumptions and no monthly FCA 
and fixed charges imposed on such connections.

2.1.26	 Enhancing Energy Resilience: The Case for Gas Storage Development Facility:
Pakistan has a substantial capacity of RLNG power plants; however, these plants frequently rank lower 
in the EMO due to higher RLNG prices and other operational inefficiencies. A significant challenge is 
the violation of the EMO, primarily caused by gas pipeline issues – line pack issue, firm long-term RLNG 
supply Agreements, and the absence of adequate gas storage facilities. This lack of storage has led to 
operational challenges, forcing plants to run in violation of EMO and resulting in considerable financial 
losses for the power sector.

To mitigate these ongoing challenges, it is crucial to explore the development of gas storage facilities. 
Establishing such infrastructure could significantly enhance the flexibility of gas procurement and improve 
the operational reliability of RLNG plants. By acting as a buffer during periods of high demand or supply 
disruptions, gas storage would enable more efficient dispatch of power generation assets, facilitating 
alignment with the EMO.

Conducting a comprehensive economic viability study for gas storage facilities is essential to evaluate 
investment requirements, operational costs, and potential returns. This analysis should draw on best 
practices from countries that have successfully integrated gas storage into their energy systems, thereby 
boosting overall power generation efficiency. Strategic investments in this area are vital for fostering a 
more resilient and economically sustainable energy sector, ultimately supporting Pakistan’s long-term 
energy objectives.
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2.1.27	 Transforming Pakistan’s Power Sector: A Call for Strategic Reform and Effective 
Implementation:

The reforms for the power sector in Pakistan were initiated through the WAPDA’s Strategic Plan for the 
Privatisation of the Pakistan Power Sector of 1992. While these reforms aimed to enhance the efficiency 
and reliability of the power sector, their execution faced significant challenges. A significant obstacle 
was the resistance—both explicit and implicit—to change from established legacy systems, coupled with 
slow decision-making processes and a reluctance to embrace bold initiatives. These factors severely 
hindered the effective implementation of the proposed reforms. Instead of delivering the intended relief 
to the power sector, the lack of proper execution contributed to a decline in its financial health, resulting 
in escalating losses and inefficiencies that persist to this day.

Despite the setbacks experienced over the years, there remains an urgent need to implement the WAPDA’s 
Strategic Plan for the Privatisation of the Pakistan Power Sector developed in 1992 while factoring in the 
latest developments in the sector. A renewed commitment to reform and strategic execution is crucial 
for securing the future of Pakistan’s energy sector.

2.2	 TRANSMISSION SECTOR

2.2.1	 Persistent Technical Constraints and Overloading in the NTDC Network:
The NTDC transmission network has been identified as a critical bottleneck hindering the delivery of 
affordable and reliable electricity. Although there is a substantial amount of economic power generation 
such as nuclear, Thar coal, and renewable energy, primarily located in the southern regions, the current 
transmission and transformation infrastructure is inadequate for transporting this cost-effective power 
to key load centres.

The congestion in transmission and the inadequacy of the transmission system have significantly affected 
the power sector, resulting in estimated losses of approximately Rs. 3.67 billion in FY 2021-22, Rs. 
20.203 billion in FY 2022-23, and Rs. 60.386 billion in FY 2023-24.  

The Authority has also engaged a third-party Consultant to assess performance of NPCC’s operations. 
The Consultant has assessed the financial impact for four years from FY 2017-18 till FY 2020-21 and 
found losses of around Rs. 13 billion due to various constraints in the transmission and distribution 
system, and Rs. 437 billion due to non-availability of efficient and cost effective fuel. The report of the 
Consultant is under review.

To address these persistent issues, NTDC’s transmission investment plan has outlined twenty eight (28) 
strategic projects aimed at resolving long-standing system constraints. These projects are crucial for 
enhancing grid stability, improving reliability, and alleviating overloading challenges within the network. 
The specifics of these projects, designed to remove technical limitations and boost overall performance, 
are detailed in the relevant chapter, “Performance of Transmission Sector”, in this report.

2.2.2	 Major Transmission System Constraints Impacting the Power Sector:
The transmission system in Pakistan faces numerous challenges, which significantly impact the financial 
health of the country’s power sector. Key issues include overloaded and underutilized power transformers, 
as well as congestion in various sections of transmission lines and grids. Below are some of the major 
constraints affecting the power sector of Pakistan.

(a)	 500 kV New Rawat Grid Station Constraint: Ongoing since June 2017, this constraint has 
led to the operation of a costly RFO power plant - Attock Gen. 

(b)	 500/220 kV Nokhar Grid Station Constraint: Since June 2018, delays in installing a 1x600 
MVA transformer have resulted in expensive generation from Narowal Energy and Nandipur 
Power Plants.

(c)	 220 kV ISPR Sangjani and Islamabad University Grid Station Constraint: Persistent since 
2018, this constraint has hindered grid efficiency and delayed load relief efforts.
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(d)	 220/132 kV Sundar and Kasur Grid Station Constraints: Ongoing since June 2018, these 
constraints have necessitated costly RFO generation from Nishat Chunian, Nishat Power, and 
Kohinoor Power Plants.

(e)	 500 kV Sheikhupura Grid Station Augmentation: Delays since August 2019 in upgrading 
transformers from 4x160 MVA to 4 x 250 MVA have forced reliance on expensive generation 
from Saba Power, Halmore Power, and Sapphire Electric.

(f)	 220 kV Kassowal, 500 kV Yousafwala, & 220 kV Vehari Grid Station Constraints: 
These ongoing constraints since June 2017/2018 have necessitated costly generation from Fauji 
Kabirwala and Saif Power Plants.

(g)	 220 kV Daud Khel and Ludewala Grid Station Constraints: Since 2018, these constraints 
have led to load management issues, resulting in load-shedding and reliance on Jinnah Hydel 
for interim relief.

(h)	 220 kV Kot Lakhpat, Ravi, and WAPDA Town Grid Station Constraints: Ongoing since 
June 2019, these constraints have adversely affected grid performance and delayed critical 
infrastructure for load management.

(i)	 220 kV/132 kV Gujranwala-II Grid Station Constraint: Since 2017, delays in completion 
have impacted the reliability of adjacent 220 kV Ghakkhar, Sahuwala, and 500 kV Nokhar Grid 
Stations.

(j)	 220 kV Switchyard of 500 kV Jamshoro Grid Station Constraint: Ongoing since June 
2017, this constraint has delayed the completion of Mirpurkhas Grid Station and forced less 
efficient grid operations.

(k)	 220 kV Quetta Industrial Grid Station Constraint: Unresolved since June 2017, this 
constraint has caused reliability and overloading issues for industrial consumers due to delays in 
the 220 kV Mastung Grid Station.

(l)	 500 kV K2/K3-Port Qasim Transmission Line Constraint: Since April 2022, this constraint 
has resulted in reliability issues, including a partial blackout in October 2022, pending the 
completion of the dedicated line by December 2024.

2.2.3	 Frequent Tower Collapses:
A robust transmission network is critical for delivering electricity over long distances to load centres. 
However, there has been a troubling trend of frequent tower collapses in recent years, resulting in power 
outages, safety hazards, and disruptions to economic activities. The primary causes of these collapses 
include structural stress from extreme weather conditions such as heavy windstorms, thunderstorms, 
and tornadoes; damage from theft or sabotage; and inadequate inspection and maintenance of towers.
During FY 2023-24, thirty-six (36) incidents of tower collapses were reported within the 500 kV and 
220 kV transmission networks. Of these, 27 occurred within the NTDC network, while 9 in KE area. 
These incidents not only disrupt the transmission system but also pose significant risks to human safety 
and undermine the overall integrity of the network. A comparative analysis of tower collapses in the 
500 kV and 220 kV networks over the past four years highlights an urgent need to improve resilience 
of transmission infrastructure and maintenance practices.

Region FY 2020-21 FY 2021-22 FY 2022-23 FY 2023-24

South Region (Hyderabad+Quetta) 11 23 33 26

North Region (Islamabad+Lahore+Multan) 02 03 09 01

Total (South+North) 13 26 42 27

KE 15 02 04 09

NTDC need to enhance the design parameters by conducting comprehensive investigations and 
independent studies to strengthen the structural resilience of the transmission system. 

2.2.4	 Enhancing Efficiency in the National Power Control Centre:
The National Power Control Centre (NPCC) in Pakistan is fraught with inefficiencies stemming from 



STATE OF THE INDUSTRY REPORT 2024OVERVIEW OF THE ELECTRIC POWER SECTOR STATE OF THE INDUSTRY REPORT 2024 OVERVIEW OF THE ELECTRIC POWER SECTOR

29

outdated technology, insufficient human resources, and various operational constraints. NPCC is facing 
enormous challenges arising largely from the lack of modern tools, inadequate real-time data, and 
systemic issues related to its structure.

NPCC has struggled with an incomplete Supervisory Control and Data Acquisition (SCADA) system, 
which is important for real-time grid monitoring, control, and efficient Security-Constrained Economic 
Dispatch (SCED). Although the SCADA-III project is underway with an anticipated completion by the 
end of the upcoming fiscal year, delays could exacerbate existing inefficiencies. Lack of a fully operational 
SCADA system continues to hinder NPCC’s ability to manage and optimise grid performance effectively.

In addition, NPCC relies on outdated forecasting methods, using historical weather patterns and demand 
correlations without modern forecasting tools. This reliance results in suboptimal dispatch decisions 
undermining grid reliability and cost-effectiveness.

The technical constraints and a reactive approach to address them have intensified inefficiencies. NPCC’s 
limited proactive measures and its lack of operational independence, as part of NTDC, have further 
obstructed progress and the resolution of critical issues.

As Pakistan moves towards a competitive electricity market, the role of NPCC becomes increasingly vital. 
The competitive market demands transparency, efficiency, and integration of advanced technology—
requirements which cannot be met without modernization of NPCC both in terms of equipment and 
the practices.

To enhance reliability and efficiency in Pakistan’s power sector, NPCC must focus on timely completion 
of the SCADA-III project, adopting modern forecasting tools to improve demand prediction, and shifting 
from a reactive to a proactive management approach. These steps are essential for facilitating transition 
to a competitive electricity market and ensuring a stable and cost-effective power supply.

2.2.5 	 Utilization of 660 kV HVDC PMLTC Line:
The 660 kV High Voltage Direct Current (HVDC) transmission line, extending 886 km from Matiari to 
Lahore, was developed to enhance power transmission, particularly for Nuclear and coal-based power, 
from southern to central Pakistan. NEPRA approved the project, with a capacity of 4,000 MW. During 
FY 2023-24, the HVDC line encountered several issues including the following:

(a)	 System Stability Issues: Stability concerns adversely affected the line’s operation, contributing 
to its underperformance.

(b)	 Infrastructure Deficiencies: The necessary Alternating Current (AC) infrastructure, such as 
the 500 kV Lahore North Grid Station and related transmission lines, was not fully developed, 
limiting the line’s effectiveness.

These challenges led to considerable underutilization of the HVDC line. During FY 2023-24, it 
transmitted only 13,226.60 GWh, achieving utilization factor of approximately 38%, well below the 
designed capacity.

The underutilization of the HVDC line imposed a substantial financial burden on end-consumers. 
Despite the reduced transmission output, capacity payments to PMLTC amounted to approximately Rs. 
97.833  billion for the FY 2023-24 while transmitting 13,226.60 GWh, resulting in average per unit cost 
of Rs. 7.39/kWh. These facts underscore the need for a comprehensive review of the line’s operational 
efficiency and associated cost implications.

The 660 kV HVDC line is a major investment in Pakistan’s transmission infrastructure. However, its 
effectiveness has been compromised by demand constraints, system stability issues, and insufficient 
and incomplete AC infrastructure. These challenges need to be addressed through improved system 
planning and infrastructure development to mitigate negative financial impacts of the line and optimise 
its contribution to the national grid.
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2.2.6	 HVDC Strategy Table - South to North Power Transfer Constraints:
The HVDC strategy table, prepared by the system operator, outlines the constraints and capabilities for 
power transfer from the southern to the northern regions of Pakistan via the HVDC and High Voltage 
Alternating Current (HVAC) transmission corridors. This analysis carries importance for understanding 
how to maximise the efficiency and stability of power transfer across the country.

According to the system needs assessment report provided by the NTDC to the regulator, the Available 
Transfer Capacity (ATC) on the combined AC/DC corridors from south to north is as follows:

(a)	 Summer: The ATC is limited to 4,500 MW.
(b)	 Winter: During normal operations, the ATC reduces to 2,500 MW. However, this capacity 

further drops to 2,000 MW during maintenance mode.

These limitations are influenced by the interaction between the HVDC and HVAC systems. For instance, 
if the AC system is operating at a load of 1,800 MW, the HVDC line can carry up to 2,700 MW. This 
scenario leaves 1,300 MW of HVDC capacity unused due to the restricted capacity of the AC corridor. 
Conversely, if the HVDC line is utilized at 3,200 MW, the HVAC corridor can only handle an additional 
1,300 MW, thereby constraining the total power transfer capability.

The NTDC report highlights that a single monopole of the HVDC system has an overload capacity of 
2,200 MW. To fully utilize the HVDC link’s total capacity of 4,000 MW, it is imperative to enhance the 
AC corridor’s capacity by at least 1,800 MW. This enhancement is necessary to:

(a)	 Accommodate Additional Power: Facilitate the additional power transfer from the HVDC 
link without compromising the stability of the system.

(b)	 Prevent System Instability: Ensure the system can handle power transfers in the event of a 
monopole failure without risking transient instability, poorly damped power oscillations, or 
thermal overloading.

It’s important to note that the more affordable energy generation is located in the south, while the 
demand for this energy is concentrated in the central region. Therefore, a robust transmission system is 
essential to effectively harness and distribute the benefits of this cheaper generation.

The HVDC strategy table, illustrates the critical constraints and potential of the HVDC and HVAC 
corridors for power transfer from south to north. To optimise the use of the 4,000 MW HVDC link, 
significant improvements in the AC corridor capacity are required. This enhancement will enable better 
utilization of HVDC capabilities, improve system reliability, and prevent operational issues related 
to overloads and instability. Addressing these capacity constraints through strategic planning and 
infrastructure upgrades will be essential for maximising the efficiency and effectiveness of Pakistan’s 
power transmission network.

2.2.7	 Vulnerable Areas in the High Voltage Transmission System of Pakistan:
The recent NTDC need assessment report reveals significant vulnerabilities in Pakistan’s high voltage 
transmission system. Traditionally, efforts have focused on integrating new generators, removing system 
constraints, and expanding transmission infrastructure. However, delays and shortcomings in these 
initiatives have exposed two critical areas of concern: the southern half of the 500 kV network, and the 
Lahore ring.

(a)	 Jamshoro Grid Station: In the southern half, the Jamshoro Grid Station is a critical congestion 
point due to its inadequate transmission capacity. It serves as the central hub for approximately 
10,645 MW of bulk power generation from the south. Compounding the issue, the station 
is burdened by outdated equipment and suffers from critical understaffing. These factors 
significantly impair its ability to manage the high volume of power and respond to operational 
challenges effectively.
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(b)	 Lahore Ring & HVDC Commutation Failure: In HVDC systems utilizing Line-Commutated 
Converters (LCC), Commutation Failure (CF) is a significant concern. CF events, triggered by 
AC system faults, cause temporary interruptions in power transfer. At the Lahore Converter 
Station (LCS), CF events can last between 40 to 200 milliseconds. If AC faults are not resolved 
promptly, they can lead to subsequent CF occurrences, disrupting the stability of power transfer.

The vulnerabilities at the Jamshoro Grid Station and within the Lahore Ring signifies urgent need for 
infrastructure enhancements and strategic planning. To ensure the stability and efficiency of the national 
power grid, it is important to undertake targeted upgrades and make additional investments. Improving 
system planning, advancing infrastructure development, and implementing technological upgrades will 
be essential to addressing these vulnerabilities and supporting the country’s energy needs.

2.2.8	 Transmission Investment Plan of NTDC:
NTDC initially submitted its investment plan and losses assessment for FY 2022-23 to FY 2024-25 
on September 23, 2022. Following this, NTDC revised its investment plan in July, 2023. The revised 
plan introduced 18 new projects and updated the budget for 33 existing projects, increasing the total 
investment requirement from Rs. 370 billion to Rs. 510 billion.

The revised Transmission Investment Plan (TIP) by NTDC aims to address critical system constraints and 
implement essential interventions to enhance system security and reliability. This comprehensive plan 
is designed to rectify existing limitations and bolster the overall stability of the transmission network. A 
summary of the projects included in the revised TIP is provided below:

S. No. Head Number of Projects CAPEX (Million Rs.) %

1
Constraints Removal Projects (CRPs)/
System Expansion Projects

51 172,681 34

2 Power Evacuation Projects (PEPs) 30 277,434 54
3 Projects for Special Economic Zones (SEZs) 5 30,369 6
4 Other Development Projects 13 29,621 6

Grand Total 99 510,105 100

The projects identified in this investment plan are currently in the execution stage. Timely completion of 
these projects will be important for providing reliable and cost-effective power supply, which is essential 
for meeting the country’s energy demands and enhancing overall system stability.

2.3	 DISTRIBUTION AND SUPPLY SECTOR

2.3.1	 Transmission and Distribution Losses of DISCOs:
The performance of DISCOs has great bearing on the financial health of the power sector. DISCOs are, 
however, plagued with the high T&D losses and low recovery rates putting financial strain on the whole 
sector and substantially contributing to the circular debt.

For FY 2023-24, the data reveals that most DISCOs failed to meet the T&D loss targets set by the 
Authority, except for TESCO. It needs to be highlighted here that since TESCO does not have proper 
metering and billing arrangements and receives a significant amount of subsidies from the GOP, therefore, 
the T&D losses figures reported by TESCO are not true reflective of its actual operational performance. 
This shortfall has added a substantial amount of Rs. 276.35 billion to the circular debt. 

The following graph offers a comprehensive overview of each DISCO’s performance during FY 2023-
24. It displays the units purchased at the top of each bar, while the units sold, and units lost are 
represented within the bars. This clear visualisation facilitates an easy comparison of how much energy 
was acquired against what was successfully sold and what was lost.
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DISCO-Wise Details of Units Sold/LostFigure 14 - Units Sold/Lost - DISCO Wise 

The following graph provides a detailed analysis of T&D losses for each DISCO, expressed as percentages. 
Total T&D losses for each DISCO are displayed at the top of each bar, while the allowed losses and any 
additional losses exceeding the targeted thresholds are shown within the bars. Additionally, the financial 
implications of lost units surpassing the target losses for each DISCO, measured in billion rupees, are 
highlighted with dotted lines.

Comparison of DISCO-Wise Losses (Actual vs Target)Figure 15 - Target Loss vs Actual Loss - DISCO wise 

 

 

 

Together, the above two graphs provide valuable insights into the operational efficiency and financial 
performance of each DISCO during FY 2023-24.

Furthermore, the aggregate T&D losses of all DISCOs combined during FY 2023-24 have increased 
to 18.31% as compared to 16.84% during FY 2022-23. It is pertinent to highlight here that NEPRA’s 
allowed average target of T&D losses for FY 2023-24 was 11.77%. Thus, all DISCOs combined have 
exceeded the target by 6.54%. This breach of target contributed around Rs. 276 billion in circular debt 
for FY 2023-24. This is despite the fact DISCOs have been allowed an investment amount of Rs. 163.1 
billion for FY 2023-24 to improve their network. 
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The high T&D losses across various DISCOs highlight serious inefficiencies in both the distribution 
network and the supply business. To enhance financial stability and operational efficiency within the 
sector, it is essential to implement effective measures aimed at reducing these losses.

2.3.2	 Less Recoveries of DISCOs and KE:
The Authority sets consumer-end tariffs for DISCOs based on the assumption of 100% receivables. 
However, despite the stringent recovery target set by the regulator, the combined recovery rate across 
all DISCOs for FY 2023-24 remained approximately 92.44%, as against last year’s recovery of 92.39%. 
This recovery shortfall contributed an additional Rs. 314.506 billion to the circular debt during FY 2023-
24, intensifying the financial pressure on the power sector. The following graph provides a recovery 
percentage and shortfall amounts (Rs. Billion) for all DISCOs (combine) including KE over the past five 
years.

DISCOs Recovery Position

 KE Recovery Position

KE has seen a steady decline in its recovery ratio of billed amounts over the past two years. In FY 
2021-22, the recovery rate was 96.69% but it fell to 92.76% in FY 2022-23 and further dropped to 
91.54% in FY 2023-24. This declining trend needs urgent attention to improve the financial health of 
the company. 

Accurate billing is essential for improving recovery rates. There have been reports of overbilling practices 
employed by some DISCOs to artificially reduce reported T&D losses. Such practices result in inflated 
billed amounts, leading to ineffective recovery and further deteriorating the financial health of these 
entities.
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The ongoing low recovery rates within DISCOs are indicative of deeper governance issues giving rise 
to the need for, fostering a culture of accountability in DISCOs. The Government, as the owner of 
DISCOs, should consider appropriate strategies to enhance recovery efficiency. Instead of imposing 
Debt Servicing Surchage (DSS) and implementing disruptive measures like feeder shutdowns, which 
result in additional revenue losses, efforts should be diverted to pinpoint and address specific areas with 
low recovery rates.

A multi-faceted strategy to improve recovery rates and overall operational efficiency may include 
targeted training programs, the adoption of advanced technologies, the implementation of stringent 
performance metrics, and the cultivation of a supportive organisational culture. Effective execution of 
these measures can significantly enhance the financial stability of DISCOs and contribute to the long-
term sustainability of Pakistan’s power sector.

2.3.3	 Load-Shedding Based on Aggregated Technical and Commercial Losses:
The practice of load-shedding based on Aggregated Technical and Commercial (AT&C) losses was 
introduced in FY 2014-15. The primary intent behind this policy was to curb the growth of electricity 
sales in high-loss areas—areas with both high technical losses (i.e., energy lost during transmission and 
distribution) and commercial losses (i.e., theft and non-recovery of payments). By reducing the supply 
to these areas, the policy aimed to reduce losses and incentivize better management of electricity 
distribution.

The following table outlines the load-shedding hours assigned to different categories of AT&C losses. 
The table categorizes areas based on their percentage of AT&C losses and determines the corresponding 
load-shedding duration:

Category I II III IV V VI VII
AT&C Losses (%) 0–10 10.1–20 20.1–30 30.1–40 40.1–60 60.1–80 80.1 and above
Load-Shedding (Hours) 0 0 2 4 8 12 16

However, this policy has been fundamentally flawed, as it disproportionately affects honest consumers 
who are not involved in electricity theft and who pay their bills on time. Rather than targeting the 
root causes of high losses, such as improving infrastructure, enhancing governance, and reducing system 
inefficiencies, the policy has been exploited by DISCOs as an easy way to reduce their operational 
challenges.

Instead of addressing the systemic issues, DISCOs have opted for the simple but damaging solution of 
switching off feeders for extended periods, sometimes for more than 12 hours a day. This overuse of 
load-shedding in high-loss areas has not only resulted in significant inconvenience to paying consumers, 
but it has also led to the underutilization of available generation capacity.

The impact of this underutilization is twofold: First, it puts unnecessary pressure on the power sector’s 
operational efficiency, as available generation capacity is not being fully utilized. Second, the resulting 
reduction in supply forces the cost per unit of electricity to increase, particularly the capacity component 
of the electricity tariff. When generation capacity is underutilized, it is spread across fewer units of 
electricity consumed, driving up costs for consumers who are already paying their bills on time.

Instead of continuing to rely on this short-term ineffective strategy, there needs to be a more focused 
effort on improving the infrastructure of the power distribution network, reducing technical losses, 
enforcing better governance and accountability within DISCOs. This would not only help in curbing 
electricity theft and improving revenue collection but also ensure a more equitable and sustainable 
power supply for all consumers, particularly those who are law-abiding and timely in their payments.

2.3.4	 Capacity Charges for DISCOs: Transitioning to Coincidental Peak Demand:
Currently, capacity charges for DISCOs under legacy contracts are based on non-coincidental peak 
demand, which fails to accurately reflect their contributions to the system peak. This method allocates 
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charges solely on individual peaks rather than assessing overall impact, limiting incentives for DISCOs 
to minimize peak demand. Historically, calculating coincidental peak demand has been challenging due 
to the absence of a Secured Metering System (SMS) until the CTBCM test run began. Understanding 
coincidental peak demand is important for effective system planning and capacity payment allocation 
in a centralized market.

The outdated reliance on non-coincidental demand perpetuates inefficiencies and does not motivate 
DISCOs to optimize operations. Strategic Directive 45 of the National Electricity Plan calls for capacity 
from legacy contracts to be allocated based on coincidental system peak demand. With the CTBCM test 
run concluded and two years of SMS data available, transitioning to a coincidental peak-based invoicing 
system for DISCOs is essential. This change will ensure a fair distribution of capacity charges and foster 
a competitive environment where DISCOs can strategically manage their demand.

Implementing a coincidental peak demand billing structure aligns with regulatory framework and 
enhances market efficiency. By incentivizing DISCOs to reduce peak demand, this transition will lead to 
lower capacity payment invoices, ultimately contributing to a more resilient and sustainable electricity 
market in Pakistan, benefiting both DISCOs and consumers.

2.3.5	 Higher Receivables of DISCOs and KE:
The persistent high level of receivables at DISCOs remains a significant concern for all stakeholders, 
as highlighted in various determinations and State of the Industry Reports. By the end of FY 2023-
24, DISCOs’ combined receivables amounted to approximately Rs. 2,017.065 billion, compared to 
Rs. 1,727.104 billion at the end of FY 2022-23. A detailed breakdown of receivables for each DISCO 
including KE over the past four years is provided below:

DISCO
Receivables (Rs. Million) as on June 30, 

2021 2022 2023 2024
PESCO 146,612.08 194,892.99 215,062.85 246,106.62
TESCO 63,224.75 79,423.48 86,569.74 83,962.09
IESCO 82,098.00 100,748.83 73,957.67 89,447.32
GEPCO 32,906.00 45,392.99 43,030.67 60,497.06
LESCO 129,561.00 163,129.72 213,235.22 224,648.67
FESCO 54,222.48 73,157.60 71,285.76 86,116.63
MEPCO 69,343.48 100,753.45 109,598.79 128,871.11
HESCO 116,567.57 139,809.13 172,759.43 209,340.28
SEPCO 148,059.00 172,235.71 198,343.90 235,265.61
QESCO 346,905.69 460,955.69 543,260.44 652,809.99

Total 1,189,500.05 1,530,499.59 1,727,104.47 2,017,065.38
KE 198,645.66 197,881.83 233,068.19 303,811.15

This high level of receivables underscores the urgent need for a comprehensive recovery strategy. 
Recovery of these outstanding amounts from defaulters is critical. The high level of receivables raises 
concerns about potential billing manipulation, to artificially present improved T&D losses. If such 
malpractices are identified, it is essential to conduct thorough investigations into billing practices and 
hold the responsible personnel accountable. Accurate unit recording and billing are important for 
maintaining financial integrity and stakeholder trust.

The performance of officials within DISCO Sub-Divisions, Divisions, and Circles should be rigorously 
assessed with regard to AT&C losses. If improvements are not realised or sustained, appropriate 
corrective actions must be taken. Tagging the AT&C performance for relevant DISCO’s officials could 
be used to effectively assess their performance. To address the issue of high receivables effectively, it is 
vital to establish independent committees comprising DISCO representatives and external professionals. 
These committees should carry out comprehensive audits to verify the accuracy of receivables and 
ensure transparency in billing and collections.
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One notable aspect regarding receivable is that running defaulters soars up to Rs. 1,094 billion witnessing 
an increase of Rs. 194 billion for FY 2023-24 as compared to running defaulters of Rs. 900.82 billion for 
FY 2022-23. This aspect itself depicts the performance of DISCOs and also raise concerns on recovery 
undertaken during the fiscal year. 

2.3.6	 Circular Debt - Stock, Flow, and Accumulation:
Circular debt remains a significant challenge for Pakistan’s power sector hindering economic development 
and impacting investors and consumers alike. As of June 30, 2024, circular debt of the power sector has 
surged to Rs. 2,393.37 billion, reflecting an increase of Rs. 83.37 billion from Rs. 2,309.997 billion at 
the end of FY 2022-23. This upward trend underscores the growing financial distress within the sector.

Circular debt has been a persistent issue in Pakistan’s power sector, driven by a complex mix of financial 
mismanagement and operational inefficiencies. This ongoing problem highlights the urgent need for 
targeted interventions to address its underlying causes. The growth of circular debt is illustrated in the 
accompanying graph.

Increase/Decrease in Circular Debt (Rs. in Billion)

 

 

 

 

 

 

Figure 9 - Year wise Inc/Dec in Circular Debt (Rs. Bln)  

In FY 2023-24, due to T&D losses across all DISCOs in excess of regulator-approved levels, the sector 
faced an additional financial burden of approximately Rs. 276.35 billion. Moreover, shortfalls in the 
recovery of billed amounts added Rs. 314.506 billion to the circular debt. The situation is further 
worsened by approximately Rs. 1,094.936 billion in outstanding dues from running defaulters, whose 
unpaid bills continue to put immense pressure on the system. The increase in circular debt for FY 2023-
24, remained around Rs. 83 billion, which is lower than the actual, primarily due to the fact that some 
payment has been made through the fiscal space.

The substantial volume of unpaid dues highlights deeper systemic issues within DISCOs. To address these 
challenges effectively, it is important for DISCOs owner to conduct thorough investigations to pinpoint 
the root causes of collection failures and implement comprehensive measures to improve financial 
management and operational efficiency. Imposing a DSS to address circular debt harm both consumers 
and the economy.

To address circular debt effectively, a detailed and coordinated plan is required. First, structural reforms 
must be introduced to streamline operational processes, improve management practices, and ensure 
greater accountability. Second, investing in advanced technologies is critical to boost efficiency and 
minimise financial losses. Additionally, robust systems must be implemented to ensure timely recovery 
of billed amounts. These measures are essential to stabilise Pakistan’s power sector and secure its long-
term sustainability, ensuring lasting benefits for both consumers and investors.
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2.3.7	 Quarterly Adjustments of DISCOs and KE:
Under Section 31(7) of the NEPRA Act, 1997, the Authority is empowered to make quarterly adjustments 
to the approved tariff to account for changes in capacity and transmission charges, transmission and 
distribution losses, variable operation and maintenance costs, and other policy guidelines issued by the 
Federal Government. These adjustments must be communicated to the Federal Government before 
being published in the Official Gazette and are reflected in consumers’ monthly bills. For the FY 2023-
24, the quarterly adjustments for DISCOs have been calculated and applied as follows:

Quarterly Adjustments 
Period

Allowed National Average
(Rs./kWh)

Applicability Period
(with effect from)

3rd Quarter FY 2022-23 1.2489 July, 2023 to October, 2023
4th Quarter FY 2022-23 3.2814 October, 2023 to March, 2024
1st Quarter FY 2023-24 1.1502 January, 2024 to March, 2024
2nd Quarter FY 2023-24 2.7492 April, 2024 to June, 2024

3rd Quarter FY 2023-24
Rs. 1.90/kWh for June, 2024 and Rs. 0.93/

kWh for July and August, 2024
June, 2024 to August, 2024

Source: NEPRA

In addition, the Authority also decided the following quarterly/annual adjustment requests of KE as per 
its Multi-Year Tariff (MYT) determination mechanism:

Quarterly Adjustments Period Decision Dated Quarterly Adjustment (Rs./kWh)
July, 2022 to September, 2022 August 04, 2023 (3.3064)

October, 2022 to December, 2022 August 04, 2023 2.4805
January, 2023 to March, 2023 January 01, 2024 2.8680

April, 2023 to June, 2023 August 02, 2024 6,690 (Rs. Million)
Source: NEPRA

These quarterly adjustments reflect fluctuations in various operational costs and policy impacts, ensuring 
that the tariff remains aligned with actual cost conditions and regulatory requirements.

2.3.8	 Monthly Fuel Charges Adjustments of DISCOs and KE:
In accordance with Section 31(7) (iv) of the NEPRA Act, 1997, the Authority is mandated to adjust 
the approved base tariff for fuel price variations on a monthly basis, within a seven-day period. This 
adjustment is important to reflect the fluctuations in fuel costs and their impact on the generation cost 
of electricity.

The Authority approved the power purchase price based on projected electricity generation and 
expected fuel prices for different sources. These projections are adjusted later to reflect actual figures, 
with any changes—whether increases or decreases—passed on to consumers as monthly fuel charge 
adjustments.

The adjustment process calculates the fuel charge for each DISCO based on their specific energy purchases, 
including those from the CPPA-G, bilateral contracts (CPP and SPP), and net metering. According to 
the uniform tariff rules set by the NEPRA Act and the National Energy Policy, NEPRA determines a 
National Average Uniform Fuel Charge Adjustment (FCA), which applies to all consumers except lifeline 
consumers. FCA for KE is determined seperatly.

During FY 2023-24, the FCA changed significantly due to fluctuations in fuel prices and variations in 
the generation mix. The details regarding fuel cost adjustments for FY 2023-24, along with the factors 
influencing these adjustments, such as fuel prices, generation mix, and exchange rate variations, are 
given in the following graphs:

The monthly FCA for the CPPA-G and KE systems for the FY 2023-24 are given in the following two 
graphs.
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The projected vs. actual generation for FY 2023-24 across each fuel source is displayed in the following 
graph:

Actual vs Reference Generation

               

Actual vs Reference Generation 

Source: CPPA-G
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The month-by-month trend of fuel prices for RLNG (Rs. million/MMBTU), Imported Coal (Rs. million/
metric ton) and Local Coal (Rs. million/metric ton) is presented in the following graph:

 

3,478 3,592 3,695 3,665 3,580
3,984

3,776
3,531

3,300 3,339
3,542

3,784

2,130 2,199
1,800 1,806 1,672 1,781 1,781 1,844 1,844 1,890

1,657 1,580

1,185 1,188 1,269 1,258 1,225 1,240 1,223 1,221 1,213 1,294 1,293 1,293
500

1,000
1,500
2,000
2,500
3,000
3,500
4,000
4,500

FFuueell  PPrriiccee  TTrreenndd  ((RRss..//MMMMBBTTUU))  ((FFYY  22002233--2244))

RLNG Imported Coal Local Coal

Since, fuel prices are linked with the rupee-to-dollar exchange rate, therefore, the position of PKR vs 
US$ parity during the FY 2023-24 is illustrated in the following graph:
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Together, these graphs provide a clear overview of the factors affecting power pricing. They help 
stakeholders understand how fuel costs impact consumers and encourage more informed discussions 
about energy pricing and policy.

2.3.9	 Cross-Subsidization among DISCOs:
The practice of cross-subsidization within the power sector is one of the major issues that impacts 
the overall efficiency and financial stability of DISCOs. Under the Government’s uniform tariff policy, 
DISCOs are required to charge a uniform rate to their consumers. When a DISCO’s regulated tariff is 
lower than the notified tariff, it is not allowed to pass these savings directly to its consumers. Instead, 
it imposes a Tariff Rationalization Surcharge (TRS) to bridge the difference. Through this mechanism 
the consumers of DISCOs with lower tariffs subsidise the consumers of DISCOs with higher operational 
costs. The details of DISCOs regarding the provision and receipt of cross-subsidies (Rs. Billion) during 
FY 2024-25 are outlined below:
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FY 2024-25
(Determined Tariff)

Determined 
Revenue

Revenue based on 
Uniform Tariff

Subsidy Surcharge

PESCO 444.89 441.75 3.14 -
TESCO 71.32 48.99 22.33 -
IESCO 345.69 411.57 - (65.88)
GEPCO 368.55 382.72 - (14.17)
LESCO 799.96 839.50 - (39.53)
FESCO 535.76 525.08 10.68 -
MEPCO 629.73 635.93 - (6.19)
HESCO 209.62 151.48 58.14 -
SEPCO 136.32 124.00 12.32 -
QESCO 226.11 206.94 19.17 -

All DISCOs 3,767.96 3,767.96 125.78 (125.78)

This cross-subsidization practice, where relatively efficient DISCOs shoulder the financial burden for less 
efficient counterparts, inadvertently undermines efficiency and perpetuates operational shortcomings. 
The inefficiencies of some DISCOs are masked by the financial contributions of others, encouraging 
indifference to improve performance and operational standards.

To address this issue, it is imperative to review and reform the current subsidy structure compelling low 
performers to improve their efficiency and mitigate the financial burden on the sector.

2.3.10	 Strategies for Optimizing Tariff Structures and Surplus Capacity Management:
The sector is currently burdened by excessive power generation capacity, which exacerbates financial 
strain when such capacity remains underutilized. The existing tariff structure, which penalises higher 
consumption, further hinders the effective use of these generation assets. This misalignment results in 
significant financial inefficiencies, as the sector is obligated to pay for surplus capacity that is not being 
utilized effectively.

To address the financial instability and underutilization of infrastructure in Pakistan’s power sector, a 
strategic approach is needed to manage surplus power generation capacity through tariff reforms. The 
existing tariff approach, which imposes progressively higher rates for increased consumption, discourages 
higher usage and conflicts with the goal of maximising the utilization of installed capacity.

A comprehensive re-evaluation of the tariff approach is essential. Focus should be on either incentivizing 
higher electricity consumption to better utilize the surplus generation capacity or decommissioning 
excess capacity that is no longer economically viable. Incentivizing increased usage through revised tariff 
policies could help absorb the surplus capacity, reducing financial pressure and help reduce the circular 
debt. Alternatively, decommissioning redundant capacity could alleviate the financial burden associated 
with long-term contracts.

Ultimately, addressing both the tariff structure and the management of surplus generation capacity is 
important for improving the power sector’s efficiency and financial health. Clear strategies are needed 
to either optimise the use of existing capacity or reduce it to prevent unnecessary financial strain. These 
measures will be key to achieving a more stable and effective power sector, capable of overcoming 
current operational and economic challenges.

2.3.11	 Issue of Inflated and Excessive Billing in DISCOs:
During the FY 2023-24, the issue of overbilling by DISCOs has arisen on two occasions. NEPRA 
conducted inquiry in both cases and the details are as under: 

First Inquiry: NEPRA received a number of complaints regarding inflated electricity bills for July 
and August 2023, leading to a thorough inquiry into the practices of DISCOs. The inquiry uncovered 
significant discrepancies, primarily related to excessive billing cycles that exceeded the mandated 30 
days. This mismanagement resulted in the improper reclassification of consumers, causing many to shift 
from lifeline to non-lifeline or from protected to unprotected status. Over 2.6 million consumers in 
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MEPCO and 1.2 million in GEPCO were notably impacted, with many bills lacking valid meter reading 
snapshots.

The inquiry also revealed that DISCOs failed to replace defective meters promptly, leading to extended 
periods of average billing—some cases extending back over three years. Furthermore, questionable 
detection billing practices contributed to alarmingly low recovery ratios in regions such as HESCO and 
SEPCO, where only 5% and 6% of these bills were successfully collected. This mismanagement not 
only heightened consumer dissatisfaction but also exacerbated AT&C losses, leading to increased load-
shedding hours.

Based on these findings, NEPRA directed all DISCOs to: (a) adjust bills to accurately reflect 30-day 
billing cycles using pro-rata calculations, ensuring proper alignment of consumer slabs; (b) conduct a 
comprehensive review of inflated bills to ensure compliance with established billing practices; and (c) 
promptly replace defective meters to enhance service reliability. Additionally, the Authority initiated 
legal proceedings against all DISCOs for regulatory violations.

Second Inquiry: For the months of April to June 2024, NEPRA received a significant influx of complaints 
regarding inflated electricity bills, marking the second wave of such concerns within the same fiscal year. 
In response, NEPRA launched comprehensive inquiries into the practices of DISCOs during this period. 
These investigations uncovered substantial discrepancies primarily linked to improper billing practices, 
particularly the misuse of pro-rata adjustments for meter readings. Many DISCOs recorded meter 
readings in less than the mandated 30 days and compensated for this by projecting additional units 
onto consumer bills. This practice led to mismatches between snapshot and indexed meter readings, 
causing numerous consumers to be reclassified from protected to unprotected categories or from lifeline 
to non-lifeline status, resulting in higher tariff slabs and increased financial burdens.

As a result of these improper adjustments, over 404,000 consumers faced adverse reclassifications 
for billing periods shorter than 30 days. Additionally, defective meters emerged as a critical factor 
contributing to inflated bills, leading to widespread dissatisfaction and confusion among consumers 
regarding their billing status.

In light of these findings, NEPRA directed all DISCOs to align their billing practices with established tariff 
conditions, ensuring strict adherence to the 30-day meter reading standard. Legal proceedings were 
initiated against DISCOs for regulatory violations, and they were also directed to replace defective 
meters promptly to prevent future instances of average billing.

The inorganic management practices employed by DISCOs to tackle losses and recovery issues have raised 
serious concerns in the electricity sector. Instead of pursuing sustainable solutions, some DISCOs have 
resorted to artificially inflating bills and manipulating billing categories, often enforcing strict recovery 
measures that unfairly burden consumers. This approach can yield short-term gains but undermines 
long-term consumer trust and satisfaction. By neglecting critical issues such as outdated infrastructure 
and faulty metering systems, DISCOs risk deepening consumer dissatisfaction and perpetuating a cycle 
of non-payment. A more effective strategy would prioritise transparency, consumer engagement, and 
investment in technology to create a reliable and equitable electricity distribution system.

2.3.12	 Faulty Electricity Meters: A Growing Concern for Consumers:
A significant number of consumer complaints filed with the Federal Ombudsman, DISCOs, NEPRA, and 
provincial inspection offices are related to metering and billing discrepancies, with defective meters and 
average billing being a primary cause. These faulty meters often result in inaccurate readings, leading 
to either inflated or undercharged bills. In addition to billing errors, incorrect readings can also cause 
misclassification of consumers between tariff categories—such as shifting from Lifeline to Non-Lifeline 
or from Protected to Unprotected status. Such misclassification can have serious financial consequences, 
particularly for vulnerable consumers who rely on subsidies or protective tariffs.
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It has been observed that DISCO staff sometimes exploit defective meters to manipulate billing outcomes, 
either to unfairly benefit consumers or the DISCO. In certain cases, faulty meters are left unresolved or 
intentionally deployed, leading to inaccurate billing. Frequently, these defective meters record fewer 
units (average reading) than actual consumption, resulting in under-billing that benefits consumers 
for reasons known only to those involved. Conversely, defective meters may also register more units 
(average reading) than actually consumed, benefiting the DISCO by inflating revenue and improving 
T&D loss figures, or serving other personal interests of the staff. Under Clause 4.3.1 of the Consumer 
Service Manual (CSM), DISCOs are required to replace defective or tampered meters within two billing 
cycles. However, a significant backlog in meter replacements exists, particularly in the MEPCO, LESCO, 
and FESCO regions.

Under Clause 4.4 of the CSM, DISCOs are responsible for the cost of replacing defective meters unless 
the damage is caused by the consumer. Despite this, it is reported that, DISCOs often charge consumers 
for meter replacement costs, either officially or unofficially, even when the defects are not caused by 
the consumer.

To address these issues, stricter monitoring, enhanced accountability, and prompt replacement of faulty 
meters are essential. The table below presents the status of defective single-phase and three-phase 
meters across various DISCOs including KE as of June, 2024.

Name of DISCO
Single Phase Three Phase

Available Meters Defective Meters Available Meters Defective Meters
PESCO 41,731 - 11,641 108
TESCO 278 31 32 10
IESCO 166,945 11,509 16,353 944
GEPCO 301,585 15,411 1,657 636
LESCO 54,742 53,982 131 4,122
FESCO 39,457 22,372 9,606 1,040
MEPCO 100 46,717 13 1,100
HESCO 5,866 603 1,802 28
SEPCO 19,756 19 2,409 10
QESCO 24,461 3,573 4,511 253

KE 87,984 16,631 18,284 2,030
Total 742,905 170,848 66,439 10,281

2.3.13	 The Challenges of High Electricity Tariffs in Pakistan:
The dilemma of high electricity tariffs in Pakistan presents significant challenges across multiple sectors, 
impacting consumers, the economy, and the overall energy landscape. Various inefficiencies, as well as 
supplemental charges, have contributed to elevated electricity costs. While these rising tariffs aim to 
reflect the actual cost of electricity and alleviate the financial deficits of state-owned utility companies, 
they disproportionately affect low-income households that already allocate a substantial portion of 
their income to energy expenses. This economic strain extends beyond residential consumers, adversely 
impacting commercial and industrial sectors as well, ultimately stunting overall economic growth and 
development.

Furthermore, the financial repercussions of increased electricity tariffs significantly burden the government 
budget, as rising costs have escalated expenditures on electricity consumption across various government 
sectors. The billing amount for government connections across all DISCOs, including KE, which stood at 
Rs. 204.64 billion during FY 2019-20, has now increased to Rs. 512.59 billion in FY 2023-24. 

Such a situation diverts critical resources away from essential development projects and deters investment, 
with both domestic and foreign investors becoming increasingly wary of entering a market characterised 
by high operational costs. Therefore, it is essential to address the inefficiencies and underlying factors 
including high supplemental charges driving these elevated tariffs to foster a sustainable energy sector 
and ensure broader economic stability in Pakistan.
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2.3.14	 The Real Impact of the Anti-Theft Initiative:
Pakistan’s power sector is grappling with a severe circular debt crisis, primarily caused by high T&D 
losses, poor recovery of billed amounts, and large receivables from defaulters. Law-abiding consumers 
are unfairly burdened with a Circular Debt Surcharge of Rs. 3.23/kWh, while even protected consumers 
pay Rs. 0.23/kWh. It is an injustice that honest consumers are effectively paying for the defaults of 
others, whether these defaulters are genuine or appearing on record due to mismanagement by DISCOs. 
A significant cause of the high receivables is the overbilling of non-existent or non-using consumers, a 
practice, reportedly, used to artificially manage T&D losses.

In an effort to address this, the government launched a comprehensive Anti-Theft Campaign from 
September 07, 2023, to September 12, 2024. This initiative aimed to tackle electricity theft and included 
a large number of cases, FIRs, arrests and the suspension of employees. Despite these efforts, the financial 
recoveries were minimal, amounting to just Rs. 15.251 billion from defaulters and Rs. 8.323 billion from 
fines and penalties—far lower than the overall outstanding receivables. Meanwhile, during FY 2023-24 
alone, T&D losses and non-recovery of billed amount continue to rise, adding Rs. 591 billion to the 
circular debt.

While the campaign has raised awareness and resulted in some recoveries, its long-term success depends 
on comprehensive reforms within DISCOs. There must be improvements in governance, operational 
efficiency, and the strict enforcement of regulations to effectively tackle theft and stabilize the financial 
health of the sector through recovery of all billed amount. Mismanagement, over-billing, and 
premature revenue collection, as evidenced by recent incidents, undermine consumer trust and hinder 
the campaign’s effectiveness. Without sustained systemic reform, the circular debt crisis will persist and 
continue to destabilize Pakistan’s power sector.

2.3.15	 Detection Billing: A Burden on Consumers:
Detection billing, as per NEPRA, is intended to correct discrepancies in meter readings caused by faulty 
meters, unauthorized usage, or theft. However, concerns have arisen regarding its misuse by certain 
DISCOs. Instead of addressing genuine issues, some DISCOs use detection billing to cover T&D losses or 
inflate their financial performance, unfairly burdening consumers. 

Detection bills are sometimes issued to artificially boost revenue, without verifying accuracy, leading to 
further financial strain on consumers. This lack of transparency and the perception that detection billing 
is used for financial manipulation has caused widespread dissatisfaction, eroding trust in the system.

Correcting unjustified detection bills is a significant hassle for consumers, requiring considerable time and 
resources. The lack of a customer-centric approach within DISCOs exacerbates this issue, creating further 
difficulties for consumers. In many cases, consumers are forced to pay these bills, not because they 
believe them to be accurate, but because they lack the time, resources, or financial means to challenge 
them. This systemic issue not only places an unfair burden on consumers but also opens the door for 
corrupt practices, as the cumbersome process to dispute bills leaves many vulnerable to exploitation.

In the last quarter of FY 2023-24 (April to June 2024), detection billing impacted 1.38 million consumers, 
totalling approximately Rs. 35 billion. The table below outlines the details of detection bills issued 
by each DISCO, including the number of consumers, detection units charged, billed amounts, and 
payments received. The low recovery rate raises concerns regarding the accuracy and effectiveness of 
the detection units.

DISCO Consumers Units Amount Payment
PESCO 70,506 41,843,117 1,520,698,544 450,828,758
IESCO 12,703 7,122,256 349,847,259 345,914,617
GEPCO 66,743 9,142,235 118,621,261 861,297,270
LESCO 38,712 70,460,167 3,736,596,058 1,176,244,421
FESCO 46,757 10,771,774 360,641,348 630,188,804
MEPCO 91,553 24,880,851 760,198,646 1,376,742,310
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DISCO Consumers Units Amount Payment
HESCO 492,490 305,767,717 7,609,535,270 338,911,052
SEPCO 556,091 364,192,884 13,157,354,458 411,975,922
QESCO 7,446 3,747,104 195,852,691 144,854,134

KE n.p. 122,839,593 7,441,637,116 n.p.
Total 1,383,001 960,767,698 35,250,982,651 5,736,957,288

To restore fairness, DISCOs must strictly follow NEPRA’s guidelines, issuing detection bills only for 
legitimate discrepancies, with clear evidence. Efforts should focus on reducing T&D losses through 
infrastructure improvements, ensuring consumers are treated fairly, and rebuilding trust in the system.

2.3.16	 Solarization: A Pathway to Sustainable Energy:

(a)	 Challenges of Rural Electrification in Pakistan
Providing electricity to rural and remote areas in Pakistan presents significant logistical and economic 
challenges for DISCOs. Extending the national grid incurs high infrastructure costs, which often exceed 
the potential revenue from these connections, making it financially unfeasible. This strains DISCOs, 
broader consumers, and national finances. Given the large rural population, Pakistan has significant 
potential for solar power, offering a viable alternative.

Instead of solely expanding the grid, renewable energy-based micro-grids and mini-grids are effective 
solutions for decentralized electricity access in rural areas. Solar micro-grids reduce infrastructure costs 
while improving reliability and affordability. A Public-Private Partnership (PPP) model can incentivize 
private investment through subsidies, tax relief, and soft loans, making these projects financially viable.

Integrating solar power into Pakistan’s energy mix enhances rural energy access, improves grid reliability, 
and reduces the burden on national finances, offering a sustainable, cost-effective solution for remote 
areas.

(b)	 Solarization of Agricultural Connections
The agricultural sector, often located in remote rural areas, poses significant challenges for DISCOs in 
providing reliable electricity due to technical constraints and the high costs of infrastructure. In this 
context, solarizing agricultural tube wells presents an effective solution that benefits all stakeholders.

In FY 2023-24, agricultural consumers across all DISCOs, including KE, consumed 8,578 GWh of 
electricity, resulting in a total billing of Rs. 343.05 billion. However, only Rs. 236 billion was recovered, 
reflecting a recovery ratio of 68.79%. This highlights challenges in revenue collection, driven by poor 
payment habits and high delivery costs to remote areas.

Solarizing tube wells can alleviate the burden on DISCOs by reducing reliance on grid electricity, while 
providing farmers with a more stable, affordable, and sustainable power source. This approach not only 
reduces infrastructure costs but also creates a more predictable revenue stream for DISCOs. Furthermore, 
solar energy reduces the carbon footprint of agricultural operations, contributing to sustainability 
goals. In summary, solarization of agricultural tube wells offers a cost-effective and environmentally 
friendly solution for enhancing energy access, improving revenue collection, and promoting sustainable 
agriculture.

(c)	 Government Initiative for Solar Panel Distribution to Residential Consumers
The government initiative to provide solar panels to domestic electricity consumers, particularly those 
currently receiving subsidies or cross-subsidized by other consumers, presents a promising opportunity, 
especially in rural areas. This initiative has the potential to benefit all stakeholders, including power 
sector entities, the government, and electricity consumers.

From the government’s perspective, this initiative can significantly reduce subsidy expenditures, allowing 
for the reallocation of resources to other critical sectors, thereby improving fiscal efficiency.
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For consumers, the solarization of households provides access to reliable electricity for extended 
periods—potentially over 12 hours a day—especially when combined with battery backup systems. In 
rural areas or places with no grid access, this enhancement in energy access can substantially improve 
the quality of life, support local businesses, and stimulate economic activities that rely on a stable power 
supply. By ensuring more consistent and affordable energy, the initiative can foster long-term socio-
economic growth in underserved communities.

(d)	 Government Subsidy vs. Solarization of Low-Income Consumers
The government allocates substantial subsidies, particularly to residential and agricultural consumers, 
focusing on life-line and protected users. However, the escalating cost of these subsidies and the growing 
burden of cross-subsidies are placing significant financial pressure on both the national exchequer and 
the electricity consumers who subsidize these costs. A promising solution is to incentivize solar energy 
systems with integrated battery storage for low-income households while gradually reducing subsidies. 
This strategy would foster energy self-reliance and align with the goals of the Renewable Energy Policy 
2019, which aims to increase the share of renewable energy in the national grid.

For both DISCOs and subsidized consumers, solarization offers a win-win scenario. Supporting this 
transition would reduce transmission and distribution losses, enhance energy independence for rural 
consumers, and contribute to a more sustainable and environmentally friendly energy future. This 
approach not only supports environmental goals but also strengthens the socio-economic fabric of rural 
areas, driving long-term economic growth and promoting energy sustainability.

2.3.17	 Creation of a Fund for Pension, Free Electricity, and Medical Expenses for Retired 
Employees in Pakistan’s Power Sector:

In Pakistan’s power sector, public entities such as GENCOs, TRANSCO, and DISCOs offer essential 
benefits like pensions, free electricity, and medical care to retired employees. However, these costs 
should not be treated as direct expenses of their services. To manage these financial liabilities effectively, 
a dedicated fund is essential. Currently, many entities charge these costs to electricity tariffs, distorting 
the true cost of generation and placing an undue burden on consumers.

The financial strain from these benefits is growing due to an increasing number of retirees and rising 
electricity and healthcare costs. As the workforce ages, the demand for pensions and medical care 
escalates, exacerbated by higher service rates. Over the past year, the expenses related to pensions, free 
electricity, and medical services in public sector DISCOs are detailed below:

Pension for Retired Employees, Medical Expenses, and Free Electricity, in all DISCOs (Rs. Thousand)

DISCO Description FY 2018-19 FY 2019-20 FY 2020-21 FY 2021-22 FY 2022-23

PESCO

Post-Retirement Benefits 4,862,995.00 5,460,969.00 6,564,448.21 6,569,579.11 8,646,717.67
Medical Facilities 6,540.00 8,781.00 6,680.20 7,694.27 9,486.77
Free Electricity 65,801.00 81,948.00 86,735.28 103,988.04 222,537.68
Total 4,935,336.00 5,551,698.00 6,657,863.69 6,681,261.42 8,878,742.12

IESCO

Post-Retirement Benefits 1,570,124.00 2,710,824.00 3,446,780.00 3,542,645.59 3,765,409.85
Medical Facilities 10,472.00 17,529.00 19,205.00 413,977.63 323,822.74
Free Electricity 15,457.00 53,615.00 71,658.00 77,102.61 70,540.21
Total 1,596,053.00 2,781,968.00 3,537,643.00 4,033,725.83 4,159,772.81

GEPCO

Post-Retirement Benefits 2,463,083.00 2,551,447.00 2,895,186.00 3,428,943.97 4,202,995.50
Medical Facilities 316,841.00 337,323.00 433,031.00 471,368.50 517,740.79
Free Electricity 101,556.00 113,414.00 134,613.00 121,649.63 196,170.43
Total 2,881,480.00 3,002,184.00 3,462,830.00 4,021,962.10 4,916,906.72

LESCO

Post-Retirement Benefits - - - - -
Medical Facilities - - - - -
Free Electricity - - - - -
Total 6,913,001.86 8,597,451.62 8,777,567.65 9,402,284.77 10,126,459.64
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DISCO Description FY 2018-19 FY 2019-20 FY 2020-21 FY 2021-22 FY 2022-23

FESCO

Post-Retirement Benefits 4,057,729.00 4,559,782.00 4,753,447.00 5,144,894.55 6,542,576.08
Medical Facilities 402,390.00 512,726.00 569,938.00 643,687.24 718,344.60
Free Electricity 145,626.00 148,122.00 175,948.00 204,986.27 323,845.49
Total 4,605,745.00 5,220,630.00 5,499,333.00 5,993,568.06 7,584,766.17

MEPCO

Post-Retirement Benefits 3,939,899.00 4,071,530.00 4,534,364.59 7,180,839.32 11,797,189.23
Medical Facilities 15,226.00 11,691.00 15,775.92 1,088,227.07 1,843,214.73
Free Electricity 81,024.00 104,238.00 95,852.30 511,236.92 728,932.92
Total 4,036,149.00 4,187,459.00 4,645,992.82 8,780,303.30 14,369,336.87

HESCO

Post-Retirement Benefits 2,088,787.00 2,139,962.20 2,483,878.98 2,615,689.03 -
Medical Facilities 148,663.00 190,100.43 233,203.27 274,467.98 -
Free Electricity 52,647.00 66,863.27 81,227.46 73,039.87 -
Total 2,290,097.00 2,396,925.90 2,798,309.72 2,963,196.88 3,016,269.68

SEPCO

Post-Retirement Benefits - 1,435,144.57 1,582,595.37 - -
Medical Facilities - 152,663.72 185,237.39 - -
Free Electricity - - 1,113.19 - -
Total - 1,587,808.29 1,768,945.94 1,578,659.03 1,714,360.56

QESCO

Post-Retirement Benefits 908,500.00 1,226,827.00 1,460,042.66 1,328,261.53 -
Medical Facilities 3,627.00 3,457.00 4,660.89 4,055.83 -
Free Electricity 33,075.00 50,529.00 32,105.29 63,486.10 -
Total 945,202.00 1,280,813.00 1,496,808.84 1,395,803.45 1,593,605.05

A specialized fund would ensure these obligations are met without negatively impacting current 
consumers or the sector’s financial health.

Establishing such a fund would promote fiscal responsibility and enhance the welfare of retired 
employees, providing them with assurance regarding their benefits. This proactive approach would foster 
transparency and accountability in the power sector, contributing to a more stable energy market. By 
decoupling these expenses from current revenue requirements, the sector can concentrate on improving 
service delivery and operational efficiency while honouring its commitments to those who have served 
the nation’s energy needs.

2.4	 THE BOARD OF DIRECTORS: KEY TO IMPROVING GOVERNANCE IN PAKISTAN’S     
PUBLIC SECTOR POWER COMPANIES

The Board of Directors (BOD) plays a crucial role in guiding the strategic direction of a company, 
ensuring sound governance, and holding management accountable for performance. It is responsible 
for setting clear objectives, optimizing resources, approving key projects, and making critical decisions 
on policy, operations, and financial health. Equally important is the BOD’s responsibility to oversee 
management’s execution of the company’s strategy, ensuring compliance with regulatory standards and 
promoting long-term sustainability.

When a company fails to meet its objectives or suffers financial losses, it directly impacts both operational 
performance and governance. In public-sector organizations, the consequences are even more severe, 
as they not only affect the company but also place a heavy burden on the economy and national 
development. Therefore, the BOD must act proactively to address inefficiencies and ensure that the 
company contributes positively to national progress, rather than impeding it.

For a company to function efficiently, its BOD must consist of qualified professionals with relevant 
expertise and experience, free from external pressures. A non-technical BOD is unlikely to drive 
meaningful change and often impedes progress on key initiatives. The sector urgently requires an 
independent, skilled, and accountable BOD capable of making informed, strategic decisions and holding 
management to account. This will enable the sector to overcome its longstanding challenges and better 
serve the public. 



STATE OF THE INDUSTRY REPORT 2024OVERVIEW OF THE ELECTRIC POWER SECTOR STATE OF THE INDUSTRY REPORT 2024 OVERVIEW OF THE ELECTRIC POWER SECTOR

47

The power sector in Pakistan, established after the unbundling of WAPDA in the early 1990s, was initially 
intended for privatization to improve efficiency and deliver electricity at competitive rates. However, 
despite over two decades of reforms, these companies remain entirely government-owned, and the 
financial losses continue to burden both the government and citizens. The inefficiencies within the 
sector have become a significant drag on the national economy, negatively impacting both government 
finances and the livelihoods of ordinary Pakistanis.

Public-sector generation companies (GENCOs) remain a major financial burden, with outdated and 
underutilized plants continuing to receive capacity payments under their contracts. The NTDC has 
similarly struggled with inefficiencies in planning, execution, and operations. Transmission congestion 
and the underutilization of critical infrastructure, such as the HVDC line, exacerbate the problem. 
DISCOs also face poor governance, corruption, and financial mismanagement, contributing to a high 
circular debt, which reached approximately Rs. 591 billion in FY 2023-24.

It is imperative that the BOD demonstrate a greater sense of urgency in addressing these challenges. One 
particularly concerning issue is the lack of permanent leadership, as seen with NTDC, which has been 
without a permanent Managing Director for extended periods. This leadership instability hampers the 
company’s ability to effectively tackle pressing issues.

To resolve these challenges, a dynamic and independent BOD is essential. This BOD must have clear 
goals, well-defined responsibilities, and a strong sense of accountability. Additionally, regular biannual 
performance assessments, conducted by a high-level committee that includes representatives from the 
relevant stakeholders, should be mandated to ensure continuous improvement in governance and 
performance. By adopting this proactive approach, the sector can regain its efficiency, reduce financial 
losses, and contribute to the sustainable development of the national economy.

2.5	 FULL-TIME LEADERSHIP IN NTDC AND DISCOS: KEY TO STABILITY AND REFORM
The absence of full-time leadership in key public sector entities, such as the NTDC and the DISCOs, 
has raised significant concerns regarding the operational efficiency and strategic direction of these 
organizations. Currently, these companies are being led by interim or acting heads, which undermines 
the stability and long-term vision required to address the complex challenges facing the power sector. 
Full-time leadership, for a reasonable time period, is essential for ensuring continuity, strong decision-
making, and the development of a cohesive strategy aligned with the evolving needs of the energy 
sector. A permanent Managing Director for NTDC and Chief Executive Officers for DISCOs, with vast 
experience and a deep institutional understanding of the respective organizations, are critical to building 
institutional memory and effectively driving reforms. Such leadership is necessary not only to enhance 
operational performance but also to strengthen accountability, foster innovation, and ensure that these 
companies meet their regulatory and service obligations in a sustainable and efficient manner. The lack 
of permanent leadership at the helm of these organizations poses a serious risk to the stability of the 
power sector and highlights the urgent need for competent, full-time leadership.

2.6	 BREAKING FREE FROM LEGACY PRACTICES: OVERCOMING INSTITUTIONAL 
CHALLENGES IN THE PUBLIC SECTOR

The NTDC is tasked with the development of transmission lines at 220 kV and above, as well as the 
establishment of interconnection arrangements for the evacuation of power from generation plants. 
Meanwhile, the DISCOs are responsible for the development of sub-transmission and distribution 
lines at 132 kV and below. However, longstanding disputes namely TPS Nandipur, Golen Gol, Jhimpir 
Corridor and Kotri Switchyard have been observed between these entities regarding the development, 
operation, and maintenance of various transmission and distribution infrastructure. These conflicts are 
severely hampering the operational efficiency and financial sustainability of the power sector.
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The underlying issues often stem from the lack of coordination and unclear responsibilities, leading 
to delays in critical infrastructure projects, inefficiencies in power transmission, and financial losses. 
Furthermore, the public sector power companies continue to operate under the legacy framework of 
a pre-unbundled system, which is not aligned with the objectives of the current power sector reforms. 
This outdated mode of operation is preventing the sector from achieving its potential, both in terms of 
efficiency and profitability.

There is an urgent need for these companies to adopt a more commercial and performance-based 
approach, rather than continuing with the legacy practices that undermine reform efforts. In order 
to break free from the constraints of the pre-unbundled era, NTDC, DISCOs, and other public sector 
entities must align their operations with modern, market-oriented principles, focusing on transparency, 
accountability, and financial sustainability. Adopting such a commercial mind set will be critical to 
resolving existing disputes, improving collaboration, and ultimately driving the reforms necessary to 
ensure a more efficient, reliable, and financially viable power sector. Clear commercial contract among 
public sector entities, aligned with prudent utility practices, are essential to identify in-efficiencies.
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03PERFORMANCE OF THE
GENERATION SECTOR

3.1	 GENERAL
The electric power generation segment is the backbone of Pakistan’s power sector, representing the 
largest cost component in terms of revenue requirements. In FY 2023-24, generation costs accounted 
for over 82% of the total consumer-end tariff, underscoring their substantial impact on electricity prices. 
The remaining portion—less than 18%—covers other essential components such as transmission charges, 
distribution margins, market operator fees, and prior year adjustments.

Pakistan’s electric power generation sector is primarily divided into two main categories: thermal power 
plants, which serve as base load power sources, and renewable energy (RE) power plants, characterized 
by their intermittent nature. Within the thermal segment, power plants are classified by fuel type, 
including Residual Fuel Oil (RFO), Natural Gas, Regasified Liquefied Natural Gas (RLNG), High-Speed 
Diesel (HSD), and Nuclear Power. In contrast, the renewable energy segment encompasses a diverse 
array of sources, including wind, solar, hydroelectric, and bagasse.

The geographical distribution of these generation sources is critical, affecting both the reliability of 
electricity supply and the economic viability of energy production. Major load centers, with the 
exception of Karachi, are primarily located in the central regions of the country. In contrast, significant 
hydropower resources are concentrated in the north, while the majority of cost-effective thermal power 
plants are situated in the south. This disparity between the locations of load centers and power generation 
facilities presents considerable challenges in providing an uninterrupted and reliable electricity supply 
at affordable rates.

As of June 30, 2024, Pakistan’s installed thermal power generation capacity, including nuclear, stands at 
a substantial 32,386 MW, accounting for 70.06% of the total installed capacity. In contrast, RE power 
plants, including hydroelectric sources, amount to approximately 13,502 MW, representing 29.93% of 
the national electricity generation capacity.

Pakistan’s power generation fleet features a diverse range of ownership and management structures, 
including the Federal Government, Provincial Governments, IPPs, and KE. Each entity plays a vital role 
in shaping the energy landscape and ensuring the efficient development and operation of the country’s 
electricity supply. Additionally, the generation portfolio is bolstered by various small-scale sources, 
including captive power plants, small power plants, distributed generation facilities, and net-metering 
systems. 
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Capacity Mix in CPPA-G System: The capacity mix in the power sector is vital for cost-effectiveness 
and energy security. It represents the distribution of installed capacity across energy sources like 
hydropower, imported coal, local coal, indigenous gas, RLNG, nuclear, RFO, HSD, and renewables. 
This mix determines electricity generation potential. The CPPA-G’s system capacity mix as on June 30, 
2024 is shown in the following graph:

Generation Mix in CPPA-G System: A diverse generation mix is key to ensuring a stable, reliable, 
and sustainable power supply. It reflects the actual contribution of each energy source to total electricity 
generation, influenced by factors like demand, fuel availability, and weather conditions. The generation 
mix of CPPA-G for the FY 2023-24 is as follows:
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Energy and Capacity Purchase Price: The EPP and CPP are crucial cost components in power 
generation. EPP reflects the cost of the electricity consumed, while CPP covers the cost of securing 
generation capacity, irrespective of actual usage. Together, they determine the overall electricity cost, 
power purchase price, and the economic viability of power supply.

Price Mix of CPPAG system: The price mix of power generation includes key cost components that 
shape electricity prices, such as the EPP for consumed electricity and the CPP for maintaining generation 
capacity. This mix directly influences the final price for consumers and the economic sustainability of the 
sector. The following graphs illustrate the price mix of Pakistan’s power sector for FY 2023-24.
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The following table clearly presents the share of capacity, generation, EPP, CPP, and PPP for each fuel 
type during the FY 2023-24.

Fuel

Share of
Capacity Generation EPP CPP PPP

MW % GWh %
Rs. 

Billion
%

Rs. 
Billion

%
Rs. 

Billion
%

Hydro 10,635 25.02 39,902 31.21 7.6 0.64 230.12 12.10 237.72 7.69
RLNG 7,144 16.80 23,845 18.65 561.26 47.19 191.7 10.08 752.96 24.36

Nuclear 3,620 8.52 23,155 18.11 37.61 3.16 401.94 21.14 439.55 14.22
Local Coal 2,640 6.21 14,885 11.64 222.75 18.73 304.06 15.99 526.81 17.04

Gas 3,393 7.98 11,661 9.12 163.81 13.77 49.83 2.62 213.64 6.91
Imp. Coal 4,620 10.87 5,023 3.93 90.08 7.57 420.95 22.13 511.03 16.53

RFO 7,353 17.30 2441 1.91 87.65 7.37 86.86 4.57 174.51 5.65
Wind 1,838 4.32 3,941 3.08 0 0.00 172.86 9.09 172.86 5.59
Solar 680 1.60 1,466 1.15 0 0.00 36.6 1.92 36.6 1.18

Bagasse 249 0.59 726 0.57 5.47 0.46 5.33 0.28 10.8 0.35
Imported - - 377 0.29 13.04 1.10 1.52 0.08 14.56 0.47

HSD - - 101 0.08 * * * * * *
Mix/SPPs/CPP 340 0.80 314 0.25 -0.31 - 0.16  -0.15  

Total 42,512 100 127,837 100 1,188.96 100 1,901.93 100 3,090.90 100

From the table, it is evident that during FY 2023-24, hydropower has a relatively high share in both 
the capacity and generation mix, at 25.22% and 31.41%, respectively. However, its share in the price 
mix is comparatively low at 7.69%. In contrast, RLNG power, which has a lower share in both capacity 
and generation mix (16.94% and 18.88%, respectively), contributes significantly more to the price mix 
at 24.36%. A similar comparison for power generated from other fuel sources can also be seen in the 
table above.

It is important to clarify that the above analysis for hydropower applies only when considering the 
combined capacity of all hydropower plants in the CPPA-G system. This is because the capacity cost 
for older, large hydropower plants like Tarbela, Mangla, Warsak, Ghazi Brotha etc. is relatively low. 
However, for newer hydropower plants, such as Gulpur, Suki Kinari, Karot, etc. this analysis may not 
hold true, as the per unit cost of electricity from these plants can be significantly higher than that of 
thermal power plants in many cases.

The combined analysis of the table and graphs highlights the challenges in thermal power generation, 
primarily due to the high costs associated with EPPs and CPPs. The cost of CPPs in thermal power plants 
is further exacerbated by underutilized capacity. However, these plants remain essential in the capacity 
and generation mix, as they serve as base-load plants that ensure a continuous power supply and 
support RE plants by stabilizing seasonal, daily, and hourly fluctuations in power generation.

Although RE plants don’t involve EPP, they face intermittency, leading to low capacity factors due to 
fluctuations in their primary energy sources. This results in higher per-unit capacity costs, especially 
during debt servicing. In many cases, the per-unit costs of hydro, wind, and solar power, in existing 
CPPA-G basket, are higher than those of thermal and nuclear plants. The variability in RE generation, 
driven by these fluctuations, is discussed in the following paragraphs.

Variability in Capacity Factor of Hydropower Plants: The monthly variability of the capacity 
factor of all hydropower plants (combined) in the country during the FY 2023-24 is illustrated in the 
following graph. It demonstrates that, primarily due to hydrological conditions, the lowest capacity 
factor of 11.68% was recorded in January 2024, while the highest capacity factor of 69.73% occurred 
in July 2023. 
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Monthly Variation in Utilization of Hydel Capacity (MW)

The figure at the top of the bar represents the total installed generation capacity of all hydropower 
plants (combined) in the country at the end of each month. The accompanying figures and percentages 
in the bars illustrate the average utilized and unutilized installed capacity for each respective month. 
Additionally, the following graphs illustrate the annual capacity factor of all hydropower plants 
(combined) over the past five fiscal years, along with the average utilized and unutilized capacity for 
each year.

Trend of Hydel Capacity Utilization

Variability in Capacity Factor of Wind Power Plants: The monthly variability of the capacity factor 
of all wind power plants (combined) in Pakistan during the FY 2023-24 is illustrated in the following 
graph. It demonstrates that, primarily due to wind resource, the lowest capacity factor of 8.43% was 
recorded in February 2024, while the highest capacity factor of 40.15% occurred in July 2023.
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Monthly Variation of Wind Power Plants

The figure at the top of each bar represents the total installed generation capacity of all wind power 
plants (combined) in the country at the end of each month. The accompanying figures and percentages 
within the bars depict the average utilized and unutilized installed capacity for each respective month. 
Additionally, the following graph illustrate the annual capacity factor of wind power plants over the 
past five fiscal years, along with the average utilized and unutilized capacity for each year and NPMV.

Annual Capacity Factor of Wind Power Plant

Variability in Capacity Factor of Solar Power Plants: The monthly variability of the capacity factor 
of all solar power plants (combined) in Pakistan during the FY 2023-24 is illustrated in the following 
graph. It demonstrates that, primarily due to solar irradiance resource, the lowest capacity factor of 
9.41% was recorded in January 2024, while the highest capacity factor of 24.71% occurred in May 
2024.
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Monthly Variation of Solar Power Plant

The figure at the top of each bar represents the total installed generation capacity of all solar power 
plants (combined) in the country at the end of each month. The accompanying figures and percentages 
within the bars depict the average utilized and unutilized installed capacity for each respective month. 
Additionally, the following graphs illustrate the annual capacity factor of solar power plants over the 
past five fiscal years, along with the average utilized and unutilized capacity for each year and NPMV.

Annual Capacity Factor of Solar Power Plant

Variability in Capacity Factor of RE (Hydro + Wind + Solar) Power Plants: The following graph 
illustrate the annual capacity factor of all RE (hydro + wind + solar) power plants over the past five 
fiscal years, along with the average utilized and unutilized capacity for each year.
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Annual Capacity Factor of RE (Hydro + Wind + Solar) Power Plant

The figure at the top of each bar represents the total installed generation capacity of all renewable 
energy (Hydro, Wind, Solar, Bagasse) power plants in the country at the end of each respective fiscal 
year. The accompanying figures and percentages within the bars illustrate the average utilized and 
unutilized installed capacity for each year and NPMV. The primary reason for unutilized capacity is the 
lack of requisite natural resources, such as hydrology, wind, and solar irradiance. However, a very small 
portion of the unutilized capacity is due to plant availability issues.

3.2	 INSTALLED AND DEPENDABLE POWER GENERATION CAPACITY IN THE COUNTRY
In addition to the installed generation capacity, the dependable generation capacity is equally important. 
The following paragraphs provide a detailed explanation and analysis of both the installed and 
dependable capacities. Installed capacity represents the maximum output a power plant can achieve 
under ideal conditions, serving as a theoretical benchmark for performance. In contrast, de-rated or 
dependable capacity provides a more realistic assessment by considering operational limitations, such as 
ageing equipment and environmental factors. Understanding this distinction is essential for accurately 
evaluating a power plant’s actual performance and reliability.

Currently, a significant portion of Pakistan’s generation capacity is on two part tariff structure basis. 
This arrangement, given under their respective power purchase agreement, guarantees that power 
plants receive capacity payments for their de-rated capacity, regardless of their actual electricity output. 
Additionally, CPPA-G, under respective EPA, is bound to purchase all electricity from RE power plants, 
regardless of the demand. In case of failure to evacuate this must-purchase energy due to system 
limitations or low demand, CPPA-G is contractually bound to pay NPMV to such RE power plants.

In FY 2023-24, an additional 281 MW was added to the system. The installed and dependable power 
generation capacities at the end of FY 2023-24 are presented below under separate headings.

3.2.1	 Installed Capacity:
As of June 30, 2024, Pakistan’s installed capacity stands at 45,888 MW. The detailed breakdown of this 
capacity according to energy sources and different zones is provided in the following table:

As on
30-06-2023

As on
30-06-2024

Variation
(MW) (%)

A.	 CPPA-G SYSTEM
WAPDA Hydel 9,389 9,389 0 0.00
IPPs Hydel 1,246 1,246 0 0.00

Total: Hydel 10,635 10,635 0 0.00
GENCOs 4,587 4,587 0 0.00
IPPs 20,563 20,563 0 0.00
SPPs/CPPs 340 340 0 0.00

Total: Thermal 25,490 25,490 0 0.00
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As on
30-06-2023

As on
30-06-2024

Variation
(MW) (%)

Nuclear 3,620 3,620 0 0.00
Wind 1,838 1,838 0 0.00
Solar 530 680 150 28.30
Bagasse/Biomass 249 249 0 0.00

Total RE 2,617 2,767 150 5.73
Total: CPPA-G System 42,362 42,512 150 0.35
B.	 KE SYSTEM
KE Own 2,816 2,816 0 0.00
IPPs 366 366 0 0.00
SPPs/CPPs 94 94 0 0.00
Solar 100 100 0 0.00

Total: KE System 3,376 3,376 0 0.00
Grand Total: 45,738 45,888 150 0.33

Note: The net-metering installed capacity of CPPA-G and KE system is not included in the utility scale 
installed capacity. 
Source: GENCOs/WAPDA/IPPs/DISCOs/KE

The following is the graphical representation showcasing the installed power generation capacity across 
various energy sources for the FY 2022-23 and FY 2023-24, illustrating the growth in Pakistan’s energy 
portfolio:

As of June 30, 2024, the installed capacity within the CPPA-G system stands at 42,512 MW. This capacity 
is distributed across various energy sources: thermal generation accounts for 25,490 MW, nuclear power 
3,620 MW, while hydroelectric power contributes 10,635 MW. Wind power adds 1,838 MW, solar 
power generation contributes 680 MW, and bagasse/biomass stands at 249 MW.

The following is the graphical representation showcasing the installed power generation capacity across 
various energy sources for the FY 2022-23 and FY 2023-24, illustrating the diversity and growth in KE’s 
energy portfolio:
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KE operates a thermal generation fleet of 2,816 MW, which is more expensive than the generation 
mix price of CPPA-G. This capacity is also insufficient to meet both current and future demand within 
its service area. To manage the shortfall and reduce reliance on its costlier thermal generation, KE 
procures electricity from various external sources, including 366 MW from thermal IPPs, 100 MW from 
solar power, 94 MW from SPPs/CPPs, and 33 MW from distributed generation through net-metering. 
Additionally, KE sources approximately 1,100 MW from the CPPA-G system.

On a national scale, out of a total installed capacity of 46,221 MW, the public sector owns 22,847 MW 
(49.43%), while the private sector holds 23,374 MW (50.57%).

3.2.2	 Dependable Capacity:
As of June 30, 2024, Pakistan’s total dependable generation capacity reached 45,888 MW, comprising 
37,450 MW within the CPPA-G system and 3,217 MW within the KE system. The table below provides 
a detailed breakdown of this capacity by energy source and system, offering a comprehensive view of 
Pakistan’s power generation landscape. 

As on
30-6-2023

As on
30-6-2024

Variation
(MW) (%)

A.	 CPPA-G SYSTEM
WAPDA Hydel 9,349 9,466 117 1.25
IPPs Hydel 1,244 1,200 (44) (3.54)

Total: Hydel 10,593 10,666 73 0.69
GENCOs 4,036 2,611 (1,425) (35.31)
IPPs 19,648 17,833 (1,815) (9.24)
SPPs/CPPs 257 257 0 0.00

Total: Thermal 23,941 20,701 (3,240) (13.53)
Nuclear 3,575 3,326 (249) (6.97)
Wind 1,828 1,845 17 0.93
Solar 438 634 196 44.75
Bagasse/Biomass 253 278 25 9.88
Total RE 2,519 2,757 238 9.45
Total: CPPA-G System 40,628 37,450 (3,178) (7.82)
B.	 KE SYSTEM
KE Own 2,594 2,593 (1) (0.04)
IPPs 354 354 0 0.00
SPPs/CPPs 94 191 97 103.19
Solar 79 79 0 0.00

Total: KE System 3,121 3,217 96 3.08
Grand Total 43,749 40,667 (3,082) (7.04)

Source: GENCOs/WAPDA/IPPs/DISCOs/KE/DLR

3.3	 ELECTRICITY GENERATION AND CONSUMPTION
During FY 2023-24, Pakistan’s total electricity generation—including both the CPPA-G and KE systems—
reached 137,196.07 GWh, marking a slight decline from 138,539.00 GWh in the previous fiscal year. 
The country imported 377.58 GWh of electricity from Iran, down from 478.62 GWh the year before.

Despite the addition of 2,018,286 new electricity consumers in Pakistan’s power sector, overall 
electricity consumption has paradoxically declined. The most significant reductions were observed in 
the industrial and agricultural consumer categories. Several factors have contributed to this downturn 
in both generation and consumption, with high electricity costs emerging as the most pressing issue. 
The rise of distributed generation, particularly through rooftop solar installations, reflects a waning 
confidence in the national power supply system.

Furthermore, the demand-suppressive tariff structure for large consumers, coupled with AT&C losses 
and unreliable supply from DISCOs, have exacerbated this negative growth trend. Poor service 
quality and inadequate customer relationships fostered by DISCOs have prompted consumers to seek 
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alternatives outside the national grid. With advancements in technology and the increasing viability of 
battery storage solutions, there is growing concern that if the national system cannot provide affordable 
electricity and DISCOs fail to adopt customer-centric practices, engagement with the national grid may 
continue to diminish.

These challenges mirror those faced in the previous year, highlighting persistent, unresolved issues. To 
rejuvenate electricity consumption and stimulate economic growth, it is essential to address the root 
causes undermining confidence in the national grid power supply system. A comprehensive, multifaceted 
approach is needed, focusing on sustainable generation planning that factors in the impact of off-
grid and on-grid distributed generation, designing tariff structures that increase demand, infrastructure 
improvements, enhancements in system efficiency, and stronger governance across all segments of the 
power sector.

Implementing necessary measures to ensure reliability is crucial, along with developing strategies that 
adapt to changing societal dynamics, particularly the increasing shift toward alternative energy sources. 
Reducing electricity costs and rebuilding trust in the power infrastructure are vital for encouraging 
increased consumption, which will play a pivotal role in driving economic growth and securing a 
sustainable energy future for Pakistan.

The accompanying table illustrates significant fluctuations in electricity generation and import levels, 
suggesting potential shifts in the factors influencing energy demand. A thorough examination of these 
trends is vital for formulating effective strategies to ensure the financial stability and sustainability of 
Pakistan’s electric power sector. By analyzing these variations, we can gain valuable insights into the 
underlying dynamics and develop well-informed policies to enhance energy security and improve the 
sector’s economic viability.

As on 30th June FY 2022-23 FY 2023-24
Variation

(GWh) (%)
A. CPPA-G SYSTEM
WAPDA Hydel 31,399.16 35,032.87 3,633.72 11.57
IPPs Hydel 4,863.15 4,869.47 6.32 0.13

Total: Hydel 36,262.31 39,902.34 3,640.04 10.04
GENCOs 5,957.03 3,489.59 (2,467.44) (41.42)
IPPs 56,208.19 54,464.00 (1,744.20) (3.10)
SPPs/CPPs 150.02 314.19 164.17 109.43
Import From Iran 478.62 377.58 (101.04) (21.11)

Total: Thermal 62,793.87 58,645.36 (4,148.51) (6.61)
Nuclear 24,054.56 23,154.81 (899.75) (3.74)
Wind 4,086.05 3,941.07 (144.98) (3.55)
Solar 908.83 1,028.90 120.07 13.21
Net-Metering Import 183.04 438.46 255.42 139.54
Bagasse/Biomass 845.36 726.85 (118.51) (14.02)

Total RE 6,023.28 6,135.28 111.99 1.86
Total: CPPA-G System 129,134.01 127,837.78 (1,296.24) (1.00)

B. KE SYSTEM
KE Own 7,093.09 7,471.32 378.23 5.33
IPPs 1,606.80 1,156.19 (450.61) (28.04)
SPPs/CPPs 406.90 348.33 (58.57) (14.39)
Solar 191.01 187.38 (3.63) (1.90)
Net-Metering Import 107.18 195.07 87.89 82.00

Total: KE System 9,404.98 9,358.29 (46.69) (0.50)
Grand Total: 138,539.00 137,196.07 (1,342.93) (0.97)

Source: GENCOs/WAPDA/IPPs/DISCOs/KE/CPPA-G
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Year-on-year comparisons indicate a decrease in total generation by 1,342.93 GWh (-0.97%). 
Noteworthy shifts include a decline in thermal generation by 4,148.51 GWh (-6.61%) and an increase 
in renewable energy generation by 111.99 GWh (+1.86%). In contrast, hydropower experienced a 
significant increase of 3,640.04 GWh (+10.04%). The decrease in thermal generation, coupled with an 
increase in renewable energy (RE) generation, is advantageous for the EPP, as it generally contributes 
to lower overall costs. However, this transition can adversely affect the per-unit CPP, particularly in the 
context of underutilized excess generation capacity. 

In the KE service area, total generation amounted to 9,358.29 GWh, representing 6.82% of the national 
output. This includes 7,471.32 GWh from KE’s own resources and 2,201.16 GWh from imports through 
IPPs, SPPs/CPPs, and CPPA-G. 

Year-on-year, the KE system also saw a slight reduction in total generation by 46.69 GWh (-0.50%). 
However, it did witness an increase in solar power generation by 84.26 GWh and an uptick in output 
from KE-owned sources by 378.23 GWh. The most significant reductions in the KE system came from 
purchases from IPPs, which decreased by 450.61 GWh, and from SPPs/CPPs, down by 58.57 GWh.

3.4	 SHARE OF GENERATION CAPACITY IN PUBLIC AND PRIVATE SECTOR
In FY 2023-24, power generation from public sector power plants in Pakistan totalled 84,282.08 GWh, 
accounting for 61.43% of the country’s total electricity production. In contrast, private sector power 
plants, including KE, generated 52,913.99 GWh, representing approximately 38.57% of overall output.

3.5	 PART LOAD ADJUSTMENT CHARGES
PLAC are being paid to the power producers under their respective PPAs, in case the power plants are 
not being operated at full load by the System Operator. Operation of power plants at part load results 
in lower efficiency which inter alia impacts the end consumer through additional cost in monthly FPA. 
During the current fiscal year an amount of Rs. 55.67 billion has been incurred on account of PLAC as 
compared to Rs. 46.59 billion during previous year. Month-wise along with plant-wise details of  PLAC 
is given in statistical portion.

3.6	 START-UP CHARGES
Start-up charges for power plants refer to the costs incurred when a facility resumes operations after being 
offline. These charges are typically detailed in the PPA between the power purchaser and the power 
producers. The specifics can vary from plant to plant, as well as according to individual contractual 
agreements. The following table presents the monthly start-up charges (Rs. million) in respect of various 
power plants during FY 2023-24.

Name of IPP July August September October November 
to June Total

Pak Gen Power - 12.43 - - - 12.43
Port Qasim Electric Power 161.91 - 201.06 217.59 - 580.56
China Power Hub 44.42 - - - - 44.42

Total 206.33 12.43 201.06 217.59 - 637.41

3.7	 DEGRADATION CHARGES
Degradation charges in power plants refer to costs arising from the reduced performance or efficiency of 
a generation facility over time. These charges are linked to equipment wear and tear, aging infrastructure, 
or diminished output capacity due to prolonged operation or environmental factors. Typically outlined 
in the PPA between the power purchaser and producers, the specifics can vary by plant and contractual 
agreements. The following table presents the monthly degradation charges (Rs. million) in respect of 
various power plants during FY 2023-24.
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Name of IPP (FY 2023-24) July August September October November December
Engro Powergen Qadirpur 1.82 1.82 1.76 2.17 2.40 2.49
Foundation Power 12.39 12.50 12.13 10.89 10.74 11.17
Uch-II Power 103.12 102.60 99.81 108.78 108.88 113.79
Saif Power 6.66 6.66 7.34 8.33 8.28 8.77
Sapphire Electric 13.56 9.19 7.16 7.57 7.52 8.00
Halmore Power 13.75 13.59 13.48 14.96 14.82 15.18
Orient Power 17.41 17.19 9.49 7.87 7.89 8.38
Quaid-e-Azam Thermal 109.89 112.45 111.80 107.74 108.00 112.69
Haveli Bahadur Shah 103.85 106.82 105.40 111.09 108.26 110.82
Balloki Power 99.44 103.62 103.69 109.60 109.35 112.04

Total 481.89 486.44 472.05 489.01 486.13 503.34

Name of IPP (FY 2023-24) January February March April May June Total
Engro Powergen Qadirpur 2.54 2.36 2.52 2.36 2.21 2.13 26.57
Foundation Power 11.32 10.40 11.02 10.15 13.99 18.25 144.96
Uch-II Power 114.42 105.43 109.88 102.46 103.57 109.01 1,281.74
Saif Power 8.93 8.16 8.54 8.02 7.12 6.84 93.65
Sapphire Electric 8.15 7.39 7.70 7.23 7.04 6.72 97.23
Halmore Generation 15.75 14.49 14.62 13.62 13.14 11.88 169.28
Orient Power 8.36 7.63 7.97 7.52 7.34 6.68 113.72
Quaid-e-Azam Thermal 110.89 103.08 109.71 104.50 105.56 101.22 1,297.52
Haveli Bahadur Shah 109.33 101.77 108.70 103.80 104.12 99.19 1,273.15
Balloki Power 105.01 99.01 105.46 99.64 102.54 98.37 1,247.79

Total 494.69 459.71 486.13 459.31 466.62 460.29 5,745.61

3.8	 OPERATION OF POWER PLANTS IN VIOLATION OF ECONOMIC MERIT ORDER
In Pakistan’s power sector, the operation of power plants often deviates from the EMO, which prioritizes 
electricity dispatch based on the lowest generation costs. This principle is crucial for maintaining efficiency 
and keeping electricity prices manageable for consumers. However, systemic issues—such as inadequate 
transmission infrastructure, particularly in the south-to-north corridor and the Lahore ring, alongside 
long-term gas contracts and gas pressure challenges—have led to violations of the EMO. Consequently, 
more expensive plants are prioritized over cheaper alternatives, resulting in inflated costs for consumers.

The financial impact of these deviations has been substantial, amounting to Rs. 20.203 billion for FY 
2022-23 and Rs. 60.386 billion for FY 2023-24. While responsible entities may offer explanations for 
these discrepancies, effective planning and timely project execution could have alleviated many of these 
issues. This failure to adhere to the EMO not only drives up electricity tariffs but also threatens the 
financial sustainability of the power sector, ultimately shifting the burden onto consumers. By aligning 
operations with the EMO, Pakistan’s power sector could significantly lower electricity costs for its 
consumers.
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PERFORMANCE OF THE
TRANSMISSION SECTOR

4.1	 GENERAL
The transmission network serves as a backbone of the power system, ensuring the reliable flow of 
electricity from generation sources to load centres across the country. Its role is critical not only in 
maintaining an uninterrupted and reliable supply of power but also in enabling the efficient dispatch 
of electricity from the most cost-effective generation plants. By providing the infrastructure needed 
to transport power from diverse generation sources, often located far from demand centres, the 
transmission network ensures that electricity is dispatched in accordance with the EMO. This minimises 
overall system costs, as it allows the most efficient and least expensive plants to supply power, regardless 
of their location. A robust, well-maintained transmission system is essential for both the reliability of 
electricity supply and the economic efficiency of the power market, benefiting consumers through lower 
energy costs. The regulation and governance of electric power transmission in Pakistan fall under the 
specific mandate of the NEPRA Act of 1997: 

(a)	 Section 16 of the Act outlines the framework for granting Transmission Licences.
(b)	 Section 17 details the criteria for the issuance of Transmission Licences for National Grid 

Companies (NGCs).
(c)	 Section 18(A) authorises companies owned by Provincial Governments to engage in the 

transmission of electric power within their respective territorial limits.
(d)	 Section 19 provides for the grant of Special Purpose Transmission Licences.

4.2	 NATIONAL GRID COMPANY
Under Section 17 of the NEPRA Act, the NTDC is licensed as the National Grid Company (NGC) 
responsible for the transmission of electric power across the country. NTDC manages the transmission of 
electricity at voltage levels of 220 kV and above. As per the NEPRA Act, only one entity can be licensed 
as the NGC, and NTDC currently holds this role under NEPRA’s licensing framework.

The NGC has been mandated to operate and provide safe, and reliable transmission and interconnection 
services on a non-discriminatory basis to all users, including a BPC, who desire to directly connect to its 
facilities. NGC is, inter alia, responsible for the following:

(a)	 to make available to the general public the tariff specifying the Authority’s approved rates, 
charges and other terms and conditions for transmission and interconnection services, and 

(b)	 it shall not levy any rate or charge or impose any condition for the transmission of electric 
power which has not been approved by the Authority as a tariff. 

04
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The functions and responsibilities of NGC have been delineated under Section 18 of the NEPRA Act. As 
of June 30, 2024, NTDC is maintaining the following transmission facilities:

(a)	 19 Nos. of 500 kV Grid Stations with transformation capacity of 25,950 MVA.
(b)	 47 Nos. of 500/220 kV auto/power transformers installed at 500 kV grid stations.
(c)	 76 Nos. of 500 kV circuits having length of 9,198 km.
(d)	 50 Nos. of 220 kV Grid Stations with transformation capacity of 38,460 MVA.
(e)	 38 Nos. of 220/132 kV transformers installed at 500/220 kV grid stations.
(f)	 183 Nos. of 220/132 kV transformers installed at 220 kV grid stations.
(g)	 164 Nos. of 220 kV circuits having length of 12,131 km. 

4.3	 PROVINCIAL GRID COMPANIES AND SPECIAL PURPOSE TRANSMISSION LICENCES
Section 18A of the Amended NEPRA Act empowered the Authority to grant a licence authorising 
a company owned by a Provincial Government to engage in transmission of electric power within 
territorial limits of such Province. By the end of FY 2023-24, the Authority has granted PGC licences for 
the provinces of Sindh, Punjab and Khyber Pakhtunkhwa. The grant of PGC licences have provided an 
avenue to expedite the completion of critical transmission infrastructure projects in coordination with 
the NGC.

In addition to the above, the Authority is empowered under Section 19 of the NEPRA Act, to grant 
Special Purpose Transmission Licences. As of date, three SPTL licences have been granted namely to 
Fatima Transmission Company Limited, Sindh Transmission and Dispatch Company (Pvt.) Limited, and 
Pak Matiari-Lahore Transmission Company (Pvt.) Limited.

4.4	 SYSTEM OPERATOR LICENCE
Under the NEPRA Act 1997, the functions of the system operator were performed by the NGC under its 
transmission licence. Later on, through amendments in the NEPRA Act promulgated on May 02, 2018, 
various new provisions were introduced to provide a framework for the development of a competitive 
electric power market in the country including, inter alia, the segregation of transmission and system 
operation services to be performed under different licences. In this regard, two new sections, namely, 
Section 23 (G) regarding grant of System Operator Licence and Section 23 (H) pertaining to the functions 
and responsibilities of the System Operator were introduced. Initially, a moratorium of five years was 
placed on Section 23 (G) and Section 23 (H), which was lapsed on April 27, 2023. Accordingly, the 
System Operator licence granted to NTDC in March, 2023 came into effect upon the coming into effect 
of Section 23 (G) and 23 (H).

The System Operator, under its licence, is responsible for, inter-alia, generation scheduling, commitment 
and dispatch, transmission scheduling and generation outage coordination, transmission congestion 
management, cross-border transmission coordination, procurement and scheduling of ancillary services, 
integrated power system planning with regard to availability of adequate transmission and generation 
capacity to meet the electric power demand of the country and such other activities as may be required 
for safe, secure, stable, reliable, and efficient system operations.

4.5	 POWER BALANCES IN NTDC SYSTEM
From the below table, it is assumed that NTDC will have sufficient generation capability to meet its 
projected demand while also having adequate system reserves in place. However, given the existing 
system constraints and delay in timely completion of critical transmission projects, the robustness of 
NTDC system to adequately meet the projects remains a question mark. Even if NTDC is able to address 
its transmission network constraints, the recent negative demand growth trend presents a significant 
challenge. This decline not only threatens the financial viability and sustainability of the power system 
but also risks underutilizing the available generation and transmission capacity, potentially leading 
to inefficiencies and economic strain within the sector.  In view thereof, a holistic and well-thought-
out approach is required for the sustainability of the power sector in the future. A thorough analysis 
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encompassing an in-depth evaluation of recent demand trends, capacity and reserve requirements, and 
financial implications of underutilized capacity is required to be carried out to balance supply, demand, 
and fiscal sustainability in the energy sector.

A:	 Actual Figures
FY ending
30th June

System Generation
Capability (MW)

Demand During NTDC’s System 
Peak Hours (MW) (including KE Supply)

Surplus/ 
(Deficit) (MW)

2023 30,574 23,679 6,895
2024 31,545 25,516 6,029

B:	 Projected Figures

FY ending
30th June

Planned 
Generation 
Capability

as per NTDC 
(MW)

NTDC 
Projected 
Demand 

Growth Rate 
(%)

NTDC’s 
Projected 
Demand 

during Peak 
Hours (MW)

NTDC 
Projected 
Demand 

Growth Rate 
(%) 

NTDC’s 
Projected 
Demand 

during Peak 
Hours (MW)

Surplus/ 
(Deficit) 
(MW)

Without Export to KE With Export to KE
2025 38,854 27,625 29,675 9,179
2026 40,595 5.62 29,177 5.23 31,227 9,368
2027 41,865 5.23 30,703 4.89 32,753 9,112
2028 43,180 5.49 32,388 5.14 34,438 8,742
2029 44,928 5.25 34,089 4.94 36,139 8,789

Source: NTDC

4.6 	 UNDER-UTILIZATION OF TRANSMISSION SYSTEM
The under-utilization of transmission resources is a significant indicator of inefficiency within any power 
system. When key infrastructure remains idle, valuable assets are not being used to their full potential, 
leading to suboptimal allocation of resources. This inefficiency can have long-term consequences, 
impacting the ability to invest in necessary upgrades and system expansions. Over time, this can slow 
modernization efforts and reduce the overall resilience and reliability of the power system. Additionally, 
under-utilization results in higher fixed costs per unit of transmitted electricity, ultimately increasing the 
financial burden on consumers.

In the case of NTDC, the issue of under-utilization presents a serious challenge. Despite having 
significant transmission capacity, delays in addressing system constraints and a recent decline in demand 
growth have left portions of the network operating below their potential. This inefficiency increases 
operational costs, as fixed expenses must be spread across a lower volume of electricity, raising the per-
unit transmission cost. As a result, consumers face higher electricity prices, while the company’s financial 
sustainability is threatened. NTDC must address these inefficiencies promptly to prevent further financial 
strain on both the system and its consumers. The latest statistics submitted by NTDC on system under-
utilization further underscore this challenge.

Financial
Year

No. of Under-utilized Power Transformers No. of Under-utilized Transmission Lines
500 kV 220 kV 500 kV 220 kV

2022-23 9 48 53 65
2023-24 12 18 26 49

Source: NTDC

4.7	 OVER-LOADING POSITION OF NTDC’S 500 KV AND 220 KV NETWORK
Over-loading of grid stations occurs when the electrical demand on a specific part of the power grid 
surpasses its designed capacity. This condition significantly increases the risk of system failures and 
blackouts, as transmission lines, substations, and related equipment are engineered to function within 
specific load limits. Exceeding these limits can lead to overheating, voltage instability, and equipment 
malfunctions, which not only disrupt electricity supply but can also trigger cascading failures throughout 
the grid. Overloading is particularly concerning during peak demand periods, such as during high 
summer temperatures or in industrial regions, where sudden demand spikes can push the network 
beyond its capacity, risking widespread outages.
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In the case of NTDC, addressing grid station overloading is critical for maintaining system reliability and 
preventing disruptions. The current state of overloading at various NTDC grid stations highlights the 
urgent need for infrastructure upgrades and network capacity expansions to mitigate the risk of outages 
especially during maximum system stress hours. The table below provides data on the number of power 
transformers at NTDC’s 500 kV and 220 kV grid stations that remained over-loaded (operating at 80% 
or above capacity) during FY 2023-24, underscoring the extent of this challenge.

Voltage Level No. of Grid Stations No. of Power Transformers Loaded >80%
500/220 kV 19 47 32
220/132 kV 50 183 88

Total 69 230 120
Source: NTDC

It is important to highlight here that four 500/220 kV grid stations in the Hyderabad Region remained 
overloaded. While three grid stations of 500 kV in Islamabad Region, four in Lahore Region and three 
grid stations of 500 kV in Multan Region remained overloaded during FY 2023-24. Moreover, two grid 
stations of 220 kV in Hyderabad, one in Quetta, five in Islamabad, ten in Lahore, and three grid stations 
in the Multan Region remained overloaded for the same period.

Despite substantial investments, NTDC has not been able to remove critical system constraints including 
persistent over-loading of important grids like Gatti, New Multan, Sarfaraz Nagar, Muzaffargarh, and 
Lahore (Sheikhupura). This has led to the operation of costly power plants, in violation of the EMO 
principle stipulated in the Grid Code. Further, the said delay by NTDC in timely completion of projects 
have resulted in significant cost escalations.

The overloading of critical grids not only strain the existing infrastructure but also poses significant 
challenges with respect to reliable and efficient operations of the power system. It is essential to urgently 
rectify these issues for reliable and financially sustainable operations of the system. 

In addition, a comprehensive performance review has become critical to identify and rectify the 
underlying causes of delays and cost overruns. By addressing these challenges, Pakistan’s power 
transmission sector can move towards a more robust, cost-effective, and reliable energy infrastructure 
that aligns with the country’s growing energy needs.

4.8	 TRANSMISSION AND TRANSFORMATION LOSSES OF NTDC
Transmission and Transformation (T&T) Losses pertain to the energy losses in the power transformers 
and conductors operating at 220 kV and above voltage levels during transmission network operations. 
Minimising T&T losses is crucial to enhance the overall efficiency and reliability of the grid. The following 
table provides month-wise T&T losses for FY 2023-24, as reported by NTDC.

Month
(FY 2023-24)

Energy Received by 
NTDC at CDPs (kWh)

Energy Delivered by 
NTDC at CDPs (kWh)

Units Lost
(kWh) T&T Losses (%)

July 16,080,579,482 15,711,998,751 368,580,731 2.29
August 16,704,706,902 16,305,176,876 399,530,026 2.39
September 14,404,173,188 14,057,456,271 346,716,917 2.41
October 10347,637,096 10,089,873,778 257,763,318 2.49
November 7,828,381,238 7,620,592,823 207,788,415 2.65
December 7,912,253,211 7,664,105,205 248,148,006 3.14
January 8,797,961,930 8,473,047,043 324,914,887 3.69
February 7,309,057,769 7,105,185,797 203,871,972 2.79
March 8,467,108,157 8,252,302,324 214,805,833 2.54
April 9,182,780,806 8,971,295,385 211,485,421 2.30
May 13,090,079,963 12,808,234,811 281,845,152 2.15
June 13,690,224,937 13,378,327,901 311,897,036 2.28

Total 133,814,944,679 130,437,596,965 3,377,347,714 2.52
Note: Actual Month-wise T&T Losses.
Source: NTDC
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4.9	 INVESTMENT DETAILS OF NTDC
In accordance with the provisions of Section 32 of NEPRA Act and the NEPRA’s Guidelines for 
determination of Revenue Requirement and Use of System Charges for Transmission Licensees, 2017 
(“2017 Guidelines”), NTDC submitted its investment plan and losses assessment for FY 2022-23 to 
FY 2024-25. As per standard regulatory process, a public hearing involving NTDC, Provincial Energy 
Department, DISCOs and the general public was held on January 02, 2023. Subsequently, NTDC 
submitted its revised investment plan, with significant revisions in the proposed capital expenditure 
requirements for existing projects. Additionally, 18 new projects were also proposed in the revised 
submission. 

Accordingly, the total investment requirements by NTDC escalated from Rs. 370 billion to Rs. 510 
billion in this revised plan. Considering the substantial increase in the scope of the investment plan, the 
Authority initiated fresh proceedings in the matter. 

The revised investment plan included schemes for removal of constraints as well as necessary measures 
to ensure system security and reliability. In this regard, thirty three (33) constraint removal projects were 
proposed. The summary of the projects under various heads of revised TIP is presented below:

S. No. Head Number of Projects CAPEX (Million Rs.) %

1
Constraints Removal Projects/
System Expansion Projects

51 172,681 34

2 Power Evacuation Projects 30 277,434 54
3 Projects for Special Economic Zones 5 30,369 6
4 Other Development Projects (Other) 13 29,621 6

Grand Total 99 510,105 100

4.10	 FATAL AND NON-FATAL INCIDENTS IN TRANSMISSION LINE NETWORK
According to data provided by NTDC and KE for FY 2023-24, three (3) fatal incidents involving NTDC 
employees occurred within its North region, which includes the Islamabad, Peshawar, Lahore, and 
Multan circles. In contrast, there were no fatal or non-fatal incidents reported in the South region, which 
comprises the Hyderabad and Quetta circles.

On the other hand, KE reported a total of three (3) fatalities—one involving an employee and two 
involving members of the general public—alongside six (06) non-fatal incidents, which included one 
(01) employees and five (5) members of the public. Additionally, FTCL and STDC reported no fatal or 
non-fatal incidents during this period.

4.11	 INVESTIGATION AGAINST NTDC ON ACCOUNT OF FATAL ACCIDENTS
On October 24, 2022, an incident occurred involving an electrician who was performing routine work 
at the 500 kV Dadu Grid Station. Subsequently, another fatal accident took place on March 15, 2023, 
during rehabilitation work on the 500 kV Guddu-Shikarpur Circuit-I, resulting in the loss of an LM-II 
employee. The Authority has constituted an inquiry committee to investigate the matter under Section 
27A of the NEPRA Act. The proceedings are currently underway.

4.12	 NEPRA PERFORMANCE STANDARDS (TRANSMISSION) RULES, 2005
The Performance Standards (Transmission) Rules, 2005 (PSTR-2005) obligate each transmission 
licensee to furnish an Annual Performance Report (APR) in the manner specified by the Authority. 
In compliance, NTDC submitted its APR for FY 2023-24. This performance of NTDC was assessed 
against key performance parameters including System Duration of Interruption, System Frequency of 
Interruption, Energy Not Served, Loss of Supply Incidents, as well as instances of Voltage and Frequency 
limits violation specified in the PSTR-2005. A summary of the findings is presented hereunder:
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(i)	 System Reliability
The System Reliability Indicators as reported by NTDC are as follows:

(a)	 System Duration of Interruption (Hrs./Point)

This indicator reflects the average 
duration of outages experienced at an 
interconnection point over the course of 
a year. In the FY 2023-24, this duration 
was recorded at 0.03 hours, signifying a 
significant 75% reduction compared to 
the preceding year, as shown in the graph.

 

(b)	 System Frequency of Interruption (Nos./Circuit)

This metric indicates the average number of 
outages that occur on a circuit annually. In 
the FY 2023-24, this figure was recorded at 
0.09, reflecting a significant 10% reduction 
compared to the previous year, as shown 
in the graph. 

(ii)	 System Security
NTDC’s reported System Security Indicators are as follows:

(a)	 Energy Not Served (ENS) (MkWh)

This indicator estimates the Total Energy 
Not Served (ENS) resulting from loss of 
supply incidents in the FY 2023-24. 

(b)	 Loss of Supply Incidents, Average ENS per Incident and Average Duration per Incident
Financial

Year
Loss of Supply Incidents 

(Nos.)
Average ENS per 
Incident (MkWh)

Average Duration per 
Incident (Hrs)

2019-20 62 0.30 1:10
2020-21 57 2.28 1:20
2021-22 51 0.20 1.60
2022-23 55 2.50 1.14
2023-24 51 0.09 0.37

Source: NTDC

This indicator reflects the average 
duration of outages experienced at an 
interconnection point over the course of 
a year. In the FY 2023-24, this duration 
was recorded at 0.03 hours, signifying a 
significant 75% reduction compared to 
the preceding year, as shown in the 
graph. 
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(iii)	 Frequency
During FY 2023-24, seven instances were observed when the system frequency exceeded the upper 
permissible limit of 50.50 Hz, as stipulated in Rule 8 of the PSTR. The highest recorded frequency i.e., 
50.62 Hz, was 1.24% above from the nominal frequency of 50 Hz in the FY 2023-24. The comparison 
of frequency limit violations for the past five years is presented below:

(a)	 NTDC System Frequency

Financial
Year

Number of times Frequency
remained outside the Limits

Time duration the Frequency remained 
outside the Limits

In a year Average/month Average/day hours Min. % of year
2019-20 9 0.80 0.02 0.80 48 0.009
2020-21 4 0.30 0.01 0.60 36 0.007
2021-22 1 0.11 0.003 0.12 7 0.001
2022-23 15 1.25 0.041 1.70 102 0.013
2023-24 7 0.58 0.02 0.82 49.2 0.01

Source: NTDC

(b)	 NTDC Monthly Frequency Violating Limit (Hz) (Highest System)
Month 2019-20 2020-21 2021-22 2022-23 2023-24

July 50.62 50.72 50.59 50.66 50.61
August 50.55 NIL NIL 50.61 50.55

September NIL 50.54 50.54 50.65 NIL
October 50.59 NIL NIL NIL NIL

November NIL NIL NIL NIL NIL
December NIL NIL NIL 50.53 NIL
January 50.58 NIL NIL 50.57 50.54
February NIL NIL NIL NIL NIL
March NIL NIL NIL NIL NIL
April NIL NIL NIL 50.57 NIL
May 50.60 NIL 50.61 50.55 NIL
June 50.54 NIL 50.66 50.56 50.62

Source: NTDC

It is added here that “NIL” lowest system frequency has been reported in the last five years.

4.13	 TRANSMISSION NETWORK OF KE
KE holds a Transmission Licence granted under Section 16 of the NEPRA Act and is responsible for the 
ownership, operation, and maintenance of a transmission network spanning both 220 kV and 132 kV 
levels. Key information related to KE’s transmission system is as below:

(a)	 436 km of 220 kV Transmission Lines (394 km overhead and 42 km underground)
(b)	 11 Nos. of 220 kV Grid Stations with transformation capacity of 5,500 MVA
(c)	 805 km of 132 kV Transmission Lines (640 km overhead and 165 km underground)
(d)	 60 Nos. of 132 kV Grid Stations having transformation capacity of 7,020 MVA
(e) 	 03 Nos. of 66 kV Grid Stations having transformation capacity of 79 MVA

4.14	 POWER BALANCES IN KE SYSTEM
The following table offers a glimpse of the demand-supply situation within the KE system. It indicates 
that KE failed in its obligation to meet the system peak.

A:	 Actual Figures
Financial Year 

ending 30th June
Generation 

Capability (MW) [1]
Demand During KE’s 

System Peak Hours (MW)
Surplus/(Deficit) 

(MW) [2]

2023 3,409 (including IPPs + NTDC) 3,654 (245)
2024 3,550 (including IPPs + NTDC) 3,568 (18)
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B:	 Projected Figures

Financial Year 
ending 30th June

Planned Generation 
Capability as per 

KE (MW) [3]

KE’s Projected 
Demand Growth 

Rate (%)

KE’s Projected 
Demand during 

 Peak hours (MW)

Surplus/ 
(Deficit) (MW)

2025 4,698 2.92 3,707 991
2026 4,698 2.92 3,806 892
2027 5,179 2.92 3,908 1,271
2028 4,950 2.92 4,002 948
2029 4,950 2.92 4,120 830

[1] Based on maximum supply achieved in KE’s System.
[2] Deficit based on peak demand and maximum supply achieved during the year.
[3] Includes extension in useful lives of Unit 1 & 2 of BQPS-I till FY 2027 as requested vide KE Letter dated April 02, 2024.

Source: KE

4.15	 LOADING POSITION OF POWER TRANSFORMERS IN KE SYSTEM
KE operates and manages a transmission network consisting of 11 grid stations at the 220/132 kV level, 
with a total transformation capacity of 5,500 MVA. In addition, there are 60 grid stations functioning 
at the 132/11 kV level, hosting a fleet of 180 power transformers collectively offering a transformation 
capacity of 7,020 MVA. Furthermore, KE maintains three (03) grid stations operating at the 66/11 kV 
level, housing 4 power transformers, with an aggregate transformation capacity of which is 79 MVA.

According to the operational data reported by KE for the 220/132 kV grid stations, no instances 
of over-loading were observed during FY 2023-24. However, at the 132/11 kV level, around 20% 
power transformers were reported to be overloaded during the same period. Additionally, two power 
transformers at the 66/11 kV level exceeded 80% of their rated capacity. The situation necessitates that 
KE must closely monitor and manage transformer loads, and take appropriate actions to ensure optimal 
performance and prevent potential issues.

4.16	 TRANSMISSION LOSSES OF 660 KV HVDC LINE
NEPRA has allowed a margin of 4.30% for the annual transmission losses on the 660 kV HVDC 
transmission line, operated by the PMLTC. The monthly transmission losses for the 660 kV HVDC 
transmission line reported during the FY 2023-24 are as below:

Month
(FY 2023-24)

Energy Received 
by HVDC at 
CDPs (MWh)

Energy Delivered 
by HVDC at CDPs 

(MWh)

Utilization 
(MW)

Utilization of 
HVDC Line 

(%)

Units Lost
(MWh)

Losses
(%)

July 1,749,506.00 1,698,956.80 2,351 59 50,549.20 2.89
August 1,831,207.00 1,778,017.50 2,461 62 53,189.50 2.90
September 1,571,854.00 1,526,767.10 2,183 55 45,086.90 2.87
October 797,118.00 773,793.60 1,071 27 23,324.40 2.93
November 610,316.00 591,804.10 848 21 18,511.90 3.03
December 748,739.00 727,471.10 1,006 25 21,267.90 2.84
January 942,366.00 916,871.20 1,309 33 25,494.80 2.71
February 665,553.00 645,745.60 956 24 19,807.40 2.98
March 720,121.00 699,178.60 968 24 20,942.40 2.91
April 837,600.00 814,566.80 1,163 29 23,033.20 2.75
May 1,404,909.00 1,366,607.50 1,888 47 38,301.50 2.73
June 1,347,268.00 1,308,930.50 1,871 47 38,337.50 2.85

Total 13,226,557.00 12,848,710.40 1,510 38 377,846.60 2.86
Note: Actual Month-wise T&T Losses.
Source: CDP Metering Data of NTDC
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PMLTC – 4,000 MW HVDC Transmission Line

Month
(FY 2023-24)

Invoice Amount 
Billed by PMLTC 

(Rs.)

Energy 
Transmission 

Capability (kWh)

Actual Energy 
Transmitted   

(kWh)

Utilization 
Factor 
(%)

Losses + Aux. 
Consumption 

(%)
July 8,268,816,000 2,931,360,000 1,749,506,000 59.68 2.89
August 8,268,816,000 2,931,360,000 1,831,207,000 62.47 2.91
September 8,002,080,000 2,836,800,000 1,571,854,000 55.41 2.87
October 8,423,865,600 2,931,360,000 797,118,000 27.19 2.93
November 8,152,128,000 2,836,800,000 610,316,000 21.51 3.03
December 8,423,865,600 2,931,360,000 748,739,000 25.54 2.84
January 8,206,617,600 2,931,360,000 942,366,000 32.15 2.71
February 7,677,158,400 2,742,240,000 665,553,000 24.27 2.98
March 8,206,617,600 2,931,360,000 720,121,000 24.57 2.91
April 7,932,384,000 2,836,800,000 837,600,000 29.53 2.75
May 8,196,796,800 2,931,360,000 1,404,909,000 47.93 2.73
June 7,932,384,000 2,836,800,000 1,347,268,000 47.49 2.85

Total 97,691,529,600 34,608,960,000 13,226,557,000 38.22 2.86
Availability Factor per Annum = 98.50%
Source: PMLTC and Technical Department Data

4.17	 TRANSMISSION LOSSES OF STDC
NEPRA has allowed a transmission loss of 2.0% to STDC for its 132 kV transmission line, connecting 
SNPC-I and SNPC-II power plants to the KDA-33 Grid Station of KE. For the FY 2023-24, following 
losses have been reported by the STDC:

Month Energy Received from 
SNPC-I & II (MWh)

Energy Delivered at KDA-33 
Grid Station (MWh)

Transmission Losses
MWh %

July, 2023 40,465.00 39,804.00 661.00 1.63
August, 2023 42,660.00 41,770.00 890.00 2.09
September, 2023 42,264.00 41,552.00 712.00 1.68
October, 2023 61,412.00 60,074.00 1,338.00 2.18
November, 2023 45,428.00 44,842.00 586.00 1.29
December, 2023 42,101.00 41,631.00 470.00 1.12
January, 2024 42,284.00 41,720.00 564.00 1.33
February, 2024 45,318.00 44,707.00 611.00 1.35
March, 2024 52,916.00 52,028.00 888.00 1.68
April, 2024 57,359.00 56,308.00 1,051.00 1.83
May, 2024 62,727.00 61,391.00 1,336.00 2.13
June, 2024 64,403.00 62,955.00 1,448.00 2.25

Total 599,337.00 588,782.00 10,555.00 1.76
Note: Actual Month-wise T&T Losses.
Source: STDC

4.18	 DURATION OF TRANSMISSION LINE OUTAGES OF STDC
The following table presents a month-wise breakdown of the number of transmission line outages, 
including duration of the outage and reasons thereof, for FY 2023-24:

Month (FY 2023-24) No. of Outages Duration of Outages Reason(s) of Outages
July 4 28 Hours 41 Mins Extreme Humid Weather Condition
August 6 41 Hours 35 Mins Extreme Humid Weather Condition
September 4 14 Hours 19 Mins Extreme Humid Weather Condition
October 7 22 Hours 12 Mins Extreme Humid Weather Condition
November to March 0 No Outage -
April 1 4 Hours 22 Mins Extreme Humid Weather Condition
May 2 7 Hours 19 Mins Extreme Humid Weather Condition
June 4 15 Hours 48 Mins Extreme Humid Weather Condition

Total 28 134 Hours 16 Mins -
Source: STDC
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4.19	 SCADA-III PROJECT OF NTDC
The SCADA system was deployed by the NTDC in the year 1992 to upgrade its capabilities as a system 
operator, however, due to inadequate hardware and software updates, several crucial components of 
SCADA have become outdated. In order to resolve the long standing issue of a fully functional SCADA 
system, NTDC initiated the SCADA-III project to expand its coverage to the entire transmission system. 
The key objectives of SCADA-III projects are to enhance the visibility/ operations and monitoring 
capabilities of the System Operator and establish real-time data acquisition and control from all power 
plants and Common Delivery Points (CDPs):

(a)	 Upgradation of the existing SCADA System (Hardware and Software) at NPCC and Backup 
Control Centre at Jamshoro;

(b)	 Integration of 116 RTUs with the new SCADA System at NPCC;
(c)	 Integration of 49 RTUs left-over from LDS-II;
(d)	 Microwave System (64 sites) as a backup mode of communication;
(e)	 OPGW Live Line Installation of 3,600 kms (500 kV/220 kV/132 kV);
(f)	 Data transportation from SMS Metres (246 sites original scope & 196 sites revised scope) over 

NTDC Telecom network;
(g)	 Revamping of the telecom network (NTDC 500 kV/220 kV substations, SMS Sites at DISCOs 

132 kV).

Originally, the SCADA-III project was required to become operational by June 24, 2024. However, 
due to a number of reasons including (i) approval of design documents (ii) installation of OPGW, and 
(iii) HESCO and SEPCO Transmission Tower, the project will now be completed by June 30, 2025. The 
work breakdown structure for operationalization of SCADA-III project as communicated by NTDC is as 
follows:

Description Contractual Timelines Expected Timelines
OPGW (Backbone) January, 2024 31st July, 2024 (already completed in May, 2024)
OPGW (Remaining) February, 2024 30th December, 2024
SCADA Go-Live March, 2024 30th December, 2024
Microwave May, 2024 30th June, 2025
SCADA Completion May, 2024 30th June, 2025
Overall (Project Completion) 24th June, 2024 30th June, 2025

SCADA-III Project has been divided into three (03) different zones, as explained below:

Zone 1: [Domain of Asset Management] (Field Processes: Transducers, Relays and auxiliary 
contacts, actuators)

Zone 2: [Domain of NTDC Telecom] (RTUs in field, PLCs, OPGW, MW up to the Front End 
Servers at NPCC)

Zone 3: [System Operator] Front End Servers to Operator Consoles at NPCC.

System Operator is responsible for Operation, Maintenance and Development of the SCADA system in 
the following areas:

(a)	 Hardware (installed at NPCC) and Software Applications;
(b)	 Archives, Database and Displays;
(c)	 Signal Lists, Technical Data and Data Engineering;
(d)	 Point to Point, End to End Testing, Verifications.

4.20	 PERSISTENT TECHNICAL CONSTRAINTS AND OVERLOADING IN THE NTDC 
NETWORK

The NTDC transmission network has been identified as a critical bottleneck hindering the delivery 
of affordable and reliable electricity. Although there is a substantial amount of economic base load 
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generation such as nuclear, Thar coal, and renewable energy, primarily located in the southern regions, 
the current transmission and transformation infrastructure is inadequate for transporting this cost-
effective power to key load centres.

To address these persistent issues, NTDC’s transmission investment plan has outlined twenty eight 
(28) strategic projects aimed at resolving long-standing system constraints. These projects are crucial 
for enhancing grid stability, improving reliability, and alleviating overloading challenges within the 
network. The specifics of these projects, designed to remove technical limitations and boost overall 
performance, are detailed here below:

S. 
No.

Overloaded Grid Station/
Circuit

Constraint
Removal Timeline

S. 
No.

Overloaded Grid 
Station/Circuit

Constraint
Removal Timeline

(a)	 Transformation Constraints (Overloaded 500/220 kV Transformers)

1 500 kV Jamshoro 2025 5 500 kV Multan 2027

2 500 kV Lahore Sheikhupura 2025 6 500 kV Muzaffargarh 2027

3 500 kV Gatti 2025-26 7 500 kV Yousafwala 2027

4 500 kV Shaikh Muhammadi 2026 8 500 kV Rawat 2026-27

(b)	 Transformation Constraints (Overloaded 220/132 kV Transformers)

9 220 kV Sarfaraznagar

Subject to 220 kV 
Sundar Industrial Grid 
partially by December, 

2023

16 220 kV ISB University 2027

10 * 500 kV Lahore Sheikhupura December, 2024 17
220 kV Quetta In-
dustrial

June, 2026

11 220 kV Ludewala December, 2024 18 220 kV NK Lakhpat June, 2026

12 * 500 kV Guddu 2024-25 19 220 kV KAPCO P/H June, 2026

13 220 kV Jamshoro 2024-25 20 * 500 kV Yousafwala August, 2026

14 220 kV T.M. Khan 2024-25 21 220 kV Sialkot 2026-27

15 220 kV Hala Road August, 2025

(c)	 Power Evacuation Problems from South to North (Overloaded 500 kV Transmission Lines)

22

500 kV Jamshoro – China Hub – 500 kV HUBCO; K2/K3 – Jamshoro (Unable to 
Dispatch Power Plants K2/K3, China Hub, HUBCO on Full Load in this Loop)

June, 2024500 kV Jamshoro – China Hub and 500 kV HUBCO – K2/K3 (Unable to Dispatch 
Power Plants China Hub and HUBCO) on Full Load during outage of either 500 kV 
China Hub – Jamshoro or 500 kV HUBCO – K2/K3)

500 kV Jamshoro – Matiari Circuit 1 & 2; 500 kV Jamshoro – Dadu Circuit (Unable to 
Dispatch existing Power Plants in South on Full Load)

August, 2025

23
500 kV Dadu – Shikarpur and 500 kV Moro - Rahim Yar Khan (Generation curtailment 
required from Southern Power Plants in case of N-0 as HVAC current carrying capacity 
from South to North is less than generation capacity in South)

August, 2025

24
500 kV Shikarpur - Guddu 1&2 500 kV Moro – RYK (Unable to Dispatch existing Power 
Plants in south on Full Load)

August, 2025

(d)	 Power Evacuation Problems in North and MID Center (Overloaded 500 kV Transmission Lines)

25
500 kV Nokhar – Karot – Neelum Jhelum interconnection loop (Unable to Despatch 
Karot & Neelum Jhelum on Full Load in this Loop during outage of any circuit connected 
with Nokhar)

December, 2025

26
500 kV Yousafwala – Sahiwal Coal CFPP (Overloading occurred on June 18, 2023 
unable to despatch Sahiwal Coal on Full Load)

June, 2026

27 500 kV Sheikh Muhammadi – Tarbela Circuit June, 2026
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(e)	 Power Evacuation Problem in South (Overloaded 220 kV Transmission Lines)

28 220 kV Jamshoro – Hala Road Circuit No. 01 & 02 June, 2026
* 220/132 kV Power Transformers located at 500 kV Grid Stations.

It is observed that in most cases, NTDC frequently revises the timelines for the removal of constraints, 
which reflects ongoing inefficiencies in its operations. A prominent example is the transformation 
constraints at the Jamshoro Grid, which were initially scheduled for completion in 2018 but are now 
projected to be completed in 2025 according to the revised timeline. Similarly, the installation of a 
600 MVA transformer at the Nokhar Grid, originally planned for completion by 2018, is still pending. 
Other instances of delayed transformation constraints at the 220/132 kV level include the Ludewala 
Grid Station and the 500 kV Sheikhpura Grid Station. These persistent delays highlight significant issues 
in NTDC’s execution and planning processes.

As a result of these constraints, the system operator is compelled to curtail the use of economic base 
load plants and instead rely on more expensive RFO/RLNG-based plants at load centres; details of same 
is given hereunder:

S. No. Constraint Commitment of Generation
Overloading of Transformers

1 at 500 kV Rawat Grid Station Attock Gen.
2 at 500 kV Yousafwala Grid Station Saif Power
3 at 220 kV Kassowal Grid Station Fauji Kabirwala Power
4 Gakkhar – Sialkot Circuit Nandipur and Narowal Energy
5 at 500 kV Nokhar Grid Station Narowal Energy and Nandipur
6 at 500 kV Sheikhupura Grid Station Saba Power, Halmore Power, Sapphire Electric Power
7 at 220 kV Sarfraznagar Grid Station Nishat Power, Nishat Chunian and Kohinoor Energy

Transformation Congestion
8 at 500 kV Gatti Grid Station Liberty Power Tech.

9
at 500 kV Muzaffargarh and New Multan Grid 
Stations

Lal Pir Power, Pak Gen. Power, KAPCO

10
South to North Congestion HVDC and HVAC 
Limitation and Strategic Table for HVDC Operation 
for Winter/Summer

Curtailment of local Coal/Nuclear/ Wind, Operation 
of RLNG/RFO plants in North

 


