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In pursuance of  Section 42(b) of  the Regulation of  Generation, Transmission and Distribution of  
Electric Power Act, 1997 (XL of  1997) that requires the National Electric Power Regulatory Authority 
(NEPRA) to submit a report on the state of  electric power of  the country to the Council of  Common 
Interest and the Federal Government for every financial year, the State of  Industry Report 2010 has 
been prepared by NEPRA.

The power shortages in the country persisted throughout 2009-10, although the Government of  
Pakistan made hectic efforts to bring new capacity in the system. IPPs were pursued to meet their target 
dates for commissioning, while fast track handling of  new projects continued. However, the overall 
economic meltdown in the world also affected power industry and as a result slowdown in the sector was 
witnessed, leading to delays in the completion of  projects.

There has been an unprecedented growth in the demand of  electricity during the last decade. The 
current generation capacity needs to be supplemented on war footing. Depleting natural gas reserves 
have further deteriorated the situation. The need of  the hour is to develop a multi-pronged strategy, 
looking for short term as well as long term solutions. 

Some of  the key issues facing the power sector as discussed in detail in the current report include the 
inability of  government to pass on the full cost of  generation to the consumer and non-payment of  the 
difference between the applied tariff  and the determined tariff  in the form of   subsidy to the power 
distribution companies and power generating companies in a timely manner: the resultant circular debt 
due to inability of  distribution companies to pay to the generating companies which in turn could not 
make payments to the fuel suppliers; the adverse changes in the generation mix thereby the 
proportionate share of  hydel power declined from 33.8% in 2008-09 to 32.3% in 2009-10, fast depletion 
of  gas resources and shortage of  gas particularly for the power sector as reflected in reduced power 
generation through gas by 3.9% (from 28.6% in 2008-09 to 24.7% in 2009-10) and increasing and heavy 
reliance on the imported furnace oil being the most expensive source of  power generation; inadequate 
generation capacity and poor efficiency of  the public sector GENCOs; the inefficiencies and 
governance issues in the public sector distribution companies as reflected in huge transmission and 
distribution losses ranging from 25% to 35% in some of  the worst performing DISCOs. These issues 
required immediate attention of  the concerned entities.

NEPRA has been pointing out the problems being faced particularly by the public sector GENCOs and 
distribution companies in terms of  governance issues and their inability to keep their maintenance 
schedules and resultant down-gradation of  their capacity and has been recommending to the 
government to address these issues and to improve the performance of  the public sector GENCOs.
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It is strongly recommended that construction of  large and small hydro projects and coal-based power 
generation projects be initiated immediately so that major part of  the consumer load demand is always 
supplied through these two indigenous resources. Natural gas when available will also form a part of  the 
fuel mix. The renewable energy through other sources like wind and solar will replace the energy 
through expensive fuels like furnace oil. On its part, NEPRA has undertaken a number of  measures 
during the year to encourage the hydel-based and other indigenous resources based generation by 
offering additional Internal Rate of  Return (IRR) for domestic coal as well as hydel resources. More 
recently, to encourage sugar industry to participate in the power generation through its idle capacity by 
use of  cheap indigenous bagasse, NEPRA has offered a tariff  based on determination in one of  sugar 
mills to rest of  the sugar industry without going through the time consuming  process of  scrutiny of  
their estimates. This tariff  is based on 18% IRR and it is expected that it will encourage the sugar 
industry to come forward and play a constructive role in adding generation capacity to the power sector.
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1. An Overview of  the Sector

Since the formation of  an interconnected grid system in Pakistan, except for a few years around mid 
nineties, the country remained deficient in supply to meet electricity demand. Load shedding has been a 
routine and it is the extent of  load shedding which is seen as the only measure of  the performance of  the 
electricity sector. The current situation is certainly the worst of  all times, as power shortages have hit the 
country. Due to long hours of  supply cuts, the effect has been devastating on all sectors of  the economy. 
Since electricity availability is a major driver of  the overall economic growth, therefore it is no surprise 
that economic indicators also reflect dismal performance in the economic growth.

One finds a multitude of  reasons leading to the present crisis. The 1994 Power Policy attracted induction 
of  a large number of  power plants resulting in surplus power in the country from 1996 to around year 
2002. The need for additional capacity was pointed out by planners at regular intervals, however, no 
major power generation capacity was added to the system. Performance of  Transmission and 
Distribution sectors also deteriorated as timely investment in networks was not made after the 1992 
Strategic Plan for restructuring of  Water and Power Development Authority (WAPDA), leading to 
creation of  a number of  independent entities. In addition to above factors, certain uncontrollable 
factors such as oil prices and international recession multiplied the problems.

The actual position of  demand and supply of  electric power for the year 2009-10, in the NTDC's and 
KESC's Systems during peak hours is shown in the following graphs. Throughout the year the power 
supply remained short of  demand.

Maximum Demand and Corresponding Generation in NTDC System

for the year 2009-10
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In addition to the above, Nishat Chunian Power Limited (202 MW) which was scheduled for 
commissioning on 30 June 2010, has achieved Commercial Operation on 21 July 2010. Five other 
projects namely Foundation Power Company Limited (179 MW), Sapphire Electric Company Limited 
(235 MW), HUBCO Narowal Project (224 MW), Halmore Power Generation Company Limited (225) 
MW and Liberty Power Tech. Limited (202 MW) are expected to achieve Commercial Operation during 
the year 2010-2011.           

Most of  these projects have been delayed due to various reasons, however even if  they were 
commissioned as scheduled, the gap between supply and demand would only have narrowed down to 

Maximum Demand and Corresponding Generation of KESC

for the year 2009-10
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Following Independent Power Projects (IPPs) came on bar during early part of  2009 and during the 
financial year 2009-10;

Actual 

Commissioning Date

Installed 

Capacity (MW)

Project

Nishat Power limited

Orient Power Company

Saif Power Limited

Engro Energy (Pvt.) Limited

Atlas Power Limited

Attock Gen. Limited

09 June 2010200

24 May 2010229

27 April 2010229

27 March 2010227

18 December 2009225

17 March 2009165
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that extent but not eliminated. Similarly, the projects scheduled in 2010-11 would only help in narrowing 
down the gap, whereas substantial addition of  new capacity is needed in the system to meet acceptable 
level of  available generation.

In the KESC's system although there is a gap between supply and demand throughout the year, it is not 
as large as in NTDC's system. However, it may be observed that KESC's generation resources are barely 
enough to meet demand.

It has also been observed that any breakdown in the generation facilities or shortage of  fuel would result 
in the widening of  the gap in both NTDC and KESC's systems. 

The following Table shows projected supply and demand position over next five (5) years, in the NTDC 
and KESC systems. The gap between supply and demand in the NTDC's system continues to widen. It 
may be noted that for a reliable system around 2500 to 3000 MW generation capacity over and above 
already planned is needed to be added every year. KESC's system also requires generation addition as 
planned to keep pace with the demand.

Source: NTDC and KESC

44332705%37132015
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Fuel-wise Generation in PEPCO System

for the year 2009-10 (GWh)

28555

33663

8542094
250

922

2094

21266

Hydel (31.83%) Coal (2.33%) HSD (1.03%)

RFO (37.53%) Gas ((23.71%) Nuclear (2.33%)

Import from Iran (0.28%) Mixed (0.95%)

Fuel-wise Generation in KESC System

for the year 2009-10 (GWh)

573.41

2080.92 1712.82

5765.445187.22

RFO (11.18%) Gas (37.63%)
NTDC (33.86%) Nuclear (3.74%)
IPPs (13.58%)

Present mix of  energy generation with respect to different fuels is presented in the following pictorials. 

The total installed hydropower generation capacity of  the country as on June 30, 2010 was 6,555 MW 
which is exactly the same as that of  June 30, 2009. The electricity generation of  country through hydel 
source during fiscal year 2009-10 increased by 1.32% and stood as 28,555 GWh as compared to 28,183 
GWh same period last year.

The total installed nuclear capacity of  the country as on June 30, 2010 remained same i.e. 462 MW as that 
of  the same date last year. The total electricity generated through nuclear power during 2009-10 
increased by 79.48% and reached to 2667 GWh as compared to 1486 GWh same period last year.
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2. Major Issues confronting Power Sector

The power sector of  the country is confronted with major challenges today. Some of  the main issues 
confronting the power sector are discussed in the following paragraphs.

2.1 Availability and Efficiency of  Existing Power Plants:

The dilemma of  Pakistan Power Sector has been that it not only failed to make additions in the 
generation capacity, but it also could not use the existing power plants to their full potential. The 
problem in a way may also be linked to the failure of  adding new power generation capacity. In order to 
avoid power cuts and load shedding, the existing power plants were required to operate round the clock 
so much so that the essential maintenance schedules were overlooked, specifically for the power plants 
in the public sector. Such practice which has been continuing over the years has had a telling effect on the 
operational performance of  the existing power plants and their capability to supply power to the grid. 
The efficiency and their availability have reached alarmingly low levels resulting in frequent breakdowns.

The following Table shows availability statistics in respect of  larger public sector generation companies 
(GENCOs) and KESC.

67.15776.891156.5294.55872.45922.9178.81589.15767.63
Average of 
6 months

62.02776.041255.1993.49858.07917.4188.97681.69766.27
March,
2010

67.45857.191279.396.76883.44913.5284.84592.30695.81
February,
2010

68.68885.581300.2793.00870.62934.2357.37650.551134.00
January,
2010

66.72674.381008.3194.66902.28953.1081.83516.31630.69
December, 
2009

68.26643.52912.3395.62882.79925.3481.99519.60638.67
November, 
2009

69.77824.61183.793.74837.47893.8377.85574.43740.33
October,
2009

available 
capacity

available 
capacity

available 
capacity

Month

67.15776.891156.52872.45922.9178.81

62.02776.041255.19858.07917.4188.97

67.45857.191279.396.76883.44913.5284.84

68.68885.581300.2793.00870.62934.2357.37

66.72674.381008.3194.66902.28953.1081.83

68.26643.52912.3395.62882.79925.3481.99

69.77824.61183.793.74837.47893.8377.85

Average 
% to the 

Average 
MW

Average 
% to the 

Average 
MW

Average 
% to the 

Average 
MW

Peak Load SharingAverage 
Available 
Capacity

Peak Load SharingAverage 
Available 
Capacity

Peak Load SharingAverage 
Available 
Capacity

Installed Capacity: 1965 MWInstalled Capacity: 1690 MWInstalled Capacity: 1024 MW

GENCO-IIIGENCO-IIGENCO-I-I

Source: Daily Operational Data from NPCC
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It may be seen that against the available capacity shown (which is already considerably lower than the 
installed capacity) on an average GENCO-III could make available only 67% of  that in meeting the peak 
load. KESC could make available 62% of  its stated available capacity during the peak load period. The 
average peak load sharing of  GENCO-I is slightly higher than GENCO-III however it is much lower 
than the international averages of  close to 90%. The above performance will be even more dismal if  the 
availability of  generation capacity during peak load conditions is examined relative to the installed 
capacity.
One of  the reasons for the low availability of  power plants is the non-availability of  fuel however, the 
other reasons contributing to lower availability are as follows:

? Shutdowns are not allowed to GENCOs for timely execution of  planned maintenance such as 
Major Overhauling (MOH), Hot Gas Path Inspection (HGPI), Combustion Inspection (CI), 
Annual Boiler Inspection (ABI), etc.

? Scheduled maintenance of  the plant is not executed as per recommendation of  the Original 
Equipment Manufacturer (OEM), therefore, plants run at partial load and frequency of  forced 
outages increases.

? Timely change of  spare parts by GENCOs is mandatory which need planned procurement on 
the basis of  available finances. Shortage of  funds to GENCOs affects timely procurement of  
spare parts adding to breakdown times.

The above reasons contributing to inferior operational performance need urgent attention of  the 
management.

The efficiencies of  the power plants, specifically in the public sector have also been considerably 
reduced than their design values. Consequently, the overall requirement of  fuel has increased to produce 
the same amount of  energy if  the plants had operated at their design efficiencies.

Source: KESC Daily Load Despatch Data from KESC

62.58821.131302.45Average of
6 months

66.36863.901301.94March, 2010

61.18723.211184.36February, 2010

64.25864.101312.26January, 2010

46.50595.261284.97December, 2009

66.39864.101301.53November, 2009

70.831016.231429.67October, 2009

Average % to the 
available capacity

Average 
MW

Peak Load SharingAverage 
Available 
Capacity

Installed Capacity: 1954 MW

KESC

Month

Despatch Data from KESC

863.90
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2.2 Circular Debt:

The electricity sector has effectively become hostage of  circular debt. For power sector a circular debt is 
created when the power generation companies under the control of  PEPCO, KESC and IPPs fail to 
clear their dues to fuel supplier. The fuel suppliers in turn default on their payment commitments 
towards refineries and international fuel suppliers. PEPCO and KESC have various reasons for their 
inability to pay to fuel suppliers however it has been noted that inefficiency in collection of  revenue from 
private sector, non-payment of  dues by the public sector including the provincial governments and in-
effective contractual arrangements between PEPCO and KESC are the major causes for inter-
corporate debt. According to the Ministry of  Finance figures the position of  net circular debt on 30 June 
2009 was Rupees 216 Billion which on April 16, 2010 stood at Rupees 115 Billion due to Federal 
Government support in the form of  subsidy.

The receivable and payable position of  PEPCO is shown in the following Table and it may be noticed 
that PEPCO's payables to Gas Companies, IPPs and Oil companies are the cause of  concern as default 
on payments by these companies could lead to stopping of  generation power plants unless the 
government intervenes.

As on April 16, 2010, the Fuel suppliers including PSO, OGDCL, SSGCL, SNGPL, PARCO and PPL 
had receivables to the tune of  Rupees 276 Billion.

The Federal Government had to intervene to save the power sector, however the vicious circle of  debt 
which really started worsening since June 2009 has re-emerged. A number of  factors may be identified 
for the circular debt in power sector:

Source: Federal Ministry of  Finance

92.5Private

3.5FATA

4.9Federal Government Tube well

3.1AJK Government

19.6 Gas Companies
(PPL, SSGC, SNGPL, Mari)

1.5
7.2

Balochistan Government
Tube well subsidy

8.5 Rental Projects 1.7Khyber Pakhtunkhwa
Government

45.0 WAPDA Hydel3.6Punjab Government

27.4 Oil Companies (PSO+APL) 20.1SindhGovernment 

110.5 IPPs38.0KESC

211.00 PEPCO Payable181.0 PEPCO Receivable

Hydel

(Billion Rupees)
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? Inability of  the DISCOs to pass on the cost of  electricity to consumers is one of  the major 
reasons for circular debt. The cost of  providing electricity to consumers could not be fully 
recovered as no real increase in tariff  was notified by the Federal Government from 2004-05 to 
2006-07. The following Table shows relevant statistics about PEPCO controlled 
distribution companies. It may be noted that the tariffs allowed by the GoP were
inadequate to cover the average costs of  the companies, therefore the companies started to 
incur losses which continued to build up to unmanageable limits.

From the above Tables it may be noted that the DISCOs continue to accumulate losses as no real 
increase in tariff  was given uptill 2007. Even after 2007, the Government, due to socio-political and 
affordability reasons, considered it appropriate to notify lower tariffs than what were determined by 
NEPRA on the cost of  service considerations. The policy, however, affected negatively on the financial 
viability of  the companies as evident from their balance sheets.

¡Ü After the year 2007 the NEPRA's determined tariffs were not passed on to the consumers, as the Federal Government notified lower tariffs as shown here.

Source: PEPCO Data

* Units Sold include TESCO Energy and Energy Sold to KESC.
10 audited accounts are not yet available.

230168925413

6276394113

(1.0)(1.1)(0.6)(0.7)(0.2)

8.26.55.14.74.2

7.35.44.54.14.0

65,24466,54067,48062,40555,278
2008-092007-082006-072005-062004-05 -----

Note: 2009 -

Cumulative loss (Billion Rs.)

Loss (Billion Rs.)

Excess Cost

Average Cost (Rs./kWh)

Avg. Sale Rate (Rs./kWh)

Units Sold (MkWh)*

-

3.396.6710.0901 January 2010

2.465.968.4201 October 2009

2.795.638.4225 February 2009

2.845.588.4205 September 2008

0.824.785.6001 March 2008

0.894.255.1424 February 2007

Gap
Rs./kWh

Notified by GoP
Average Tariff

(Rs./kWh)

NEPRA Determined
Average Tariff

(Rs./kWh)

Tariff  effective GoP

Source: NEPRA / PEPCO
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? Externalities like global economic meltdown and extraordinary high oil prices further 
compounded the circular debt issue. In order to pass on the fuel price variation NEPRA 
provided adjustments on six-monthly basis, however the oil prices fluctuated so rapidly that the 
six monthly adjustments could not support DISCOs in their day-to-day operations. As a result 
DISCOs had to resort to bank borrowing which became tougher under the liquidity position of  
the financial institutions who considered that their exposure to the power sector has already 
reached an unsustainable level.

2.3 Shift from Low Cost Generation to High Cost Generation:

Affordability of  consumers has always remained a key consideration before the Federal Government in 
notifying any change in the consumer-end tariff. Among other factors, consumer-end tariffs depend 
mainly on the cost of  generation of  electricity and wastage in the form of  losses at different levels in the 
system. Socio-political pressures prevented the government to pass on the cost of  power to the ultimate 
users of  electricity; on the other hand, however, it is equally important to keep the cost of  generation low. 
By keeping a generation mix which consists of  cheap generation sources the government could have 
achieved its objective to keep consumer-end tariffs at affordable levels while also passing on the true 
cost of  electricity. A look at the charts of  installed generation capacity in 1985 and 2010 shows that in the 
overall mix of  installed capacity, hydro power a cheap source of  power, declined from 52% to 30%. 

? Hydel power is considered as one of  the cheapest and environment friendly sources of  
energy, however after the construction of  Mangla and Tarbela reservoir-based power 
generation projects, no major project was constructed with the exception of  Ghazi 
Barotha Hydropower Project which is a peaking plant.

Installed Generation Capacity in the Country

for the year 1985 (MW)

2897, 

(51.60%)

137, 

(2.44%)

2580, 

(45.96%)

Hydel Thermal Nuclear

Installed Generation Capacity in the Country 

for the year 2009-10 (MW)

6555, 

(30.36%)

462, 

(2.14%)

14577, 

(67.50%)

Hydel Thermal Nuclear
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A correlation between the high loss companies such as HESCO, QESCO and PESCO exists as these 
companies also suffer from low recoveries. Therefore in the case of  HESCO, out of  the total electricity 
received, it recovers revenue corresponding to 39% only. Similarly QESCO is recovering only 48%. If  
they had losses in an acceptable range and better recovery ratios as well, they should be able to recover 
revenues corresponding to around 80 to 85% of  the electricity received at their delivery points. For 
instance IESCO is able to recover the revenues of  approximately 86% of  the electricity it received. 
GEPCO also recovers around 86%. Therefore, unless the performance of  companies with regard to 
high loss and low recovery improves, consumer-end tariff  will continue to remain at higher levels while 
the sector would also continue to suffer.

2.8 Governance Issues:

Besides having inferior operational performance, almost all the DISCOs are not aware about their role 
and need of  good governance as a corporate entity. NEPRA expects that the DISCOs would not only 
make every endeavour to achieve performance targets as given by NEPRA in its determinations, but 
they would also develop a culture in which all their expenses are restricted to make them financially 
profitable. However, so far all the DISCOs exhibit a mindset which is still that of  a public sector entity 
without due regard to their rights and obligations as a corporate entity. Their power purchase contracts 
are not in place and defaults and delays are considered as routine matters.

95.9757.6785.4091.8195.9297.0495.8259.81Recovery

GEPCOQESCOPESCOLESCOIESCOFESCOMEPCOHESCOCompany
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    Percentage Recovery (2009-10)

2.7 Low Revenue Collection Efficiencies:

The revenue collection/recovery efficiency of  the DISCOs is summarized here;
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3. Sector Restructuring and Role of  PEPCO

WAPDA's Strategic Plan (Plan) approved by the Government of  Pakistan in 1992, provided the 
roadmap of  the future structure of  Pakistan Power Sector. The Plan envisaged staged transition from 
monopoly operations of  WAPDA to a competitive electricity market by requiring the GoP to 
restructure WAPDA into decentralized business units.  One of  the three goals of  the Plan was to 
improve the efficiency of  the Power Sector through Competition, Accountability, Managerial 
Autonomy, and Profit Incentives.

The Plan recommended forming of  a number of  generation companies, a government owned 
corporatized entity responsible for owning and operating large multi-purpose hydel facilities, a National 
Transmission and Dispatch Company, regulated distribution companies and an autonomous National 
Regulatory Authority.

As a follow up to the Plan, PEPCO was created in 1998. The Economic Coordination Committee 
(ECC) of  the Cabinet approved the Summary of  Ministry of  Water and Power vide case number ECC-
112/10/98 dated July 27, 1998.

“PEPCO to be created as a private limited company 100% owned by the Government 
of  Pakistan and with specific mandate to restructure and corporatize WAPDA's power 
functions into 12 companies, develop and establish formal contractual relationship 
amongst them, help them become administratively and financial self-sufficient, improve 
their efficiency and ready them for privatization. PEPCO to do this within 
approximately two years and, having done so, to disband itself.”

Although the unbundling of  entities i.e. into a number of  generation companies (GENCOs), NTDC 
and DISCOs was formalized around 2001-2002, when NEPRA granted them respective licences, 
however their independence as foreseen under the Plan and also required from PEPCO could not 
materialize at all. The formal contractual relationship between the DISCOs and NTDC, between 
NTDC and GENCOs, and between DISCOs and GENCOs could not be established. 

 During various meetings and hearings, GENCOs and DISCOs have persistently complained before the 
Authority about their inability to take decisions even on the minor issues, restricting their ability to meet 
NEPRA's performance targets.

The Authority feels that PEPCO's role may be one of  the major factors for the slow progress of  the 
reform process and the objectives envisaged under the Strategic Plan 1992. The Ministry of  Water and 
Power is required to take urgent steps on the role of  PEPCO for successful implementation of  GoP's 
Plan for the restructuring of  Power Sector.
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Central Power Purchasing Agency (CPPA) has a critical role as a power purchaser from IPPs and Public 
sector generating sources as well as supplier to DISCOs. Its role needs to be strengthened for efficient 
running of  the unbundled entities.
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4. The Efforts of  Federal Government

The Federal Government has taken a number of  steps to mitigate the effects of  different problems 
faced by the electricity sector. A few of  these efforts are discussed here; 

4.1 Addition/up-gradation to Generation Capacity:

In order to overcome supply shortages the federal government decided to take a number of  measures. 
As discussed in the earlier sections Independent Power Plants (IPPs) having a combined capacity of  
about 1500 MW have been installed in the system over the last 12 to 16 months whereas around 1000 
MW is expected over next few months. The federal government has also decided to upgrade some of  
the existing thermal power plants which have lost their capacity due to in-adequate maintenance. The 
government has decided to build another 960 MW plant at Tarbela Dam using existing reservoir 
outflows and induct some Rental Power Plants in the system as a short-term measure. The concept of  
Rental Power Plants has been successfully used in a number of  countries to overcome supply shortages. 
Rental power plants are based on used machines; however, their major advantage is shorter 
implementation time as they can start supplying to the grid within six to eight months time. They may be 
utilized for three to five year periods after which they can be replaced with newer power generation 
plants as part of  long-term supply solutions. Fourteen number RPPs with a total capacity of  
approximately 2000 MW have been earmarked, however, due to certain procedural bottlenecks the 
projects could not be brought in the system as scheduled. It is, however, critical that sponsors of  Rental 
Power Plants ensure timely execution of  the projects. Government, too, needs to strictly enforce the 
time schedule as otherwise, there will be no justification for inducting these Rental Power Plants.

4.2 Amendment in NEPRA Act:

To pass-on the changes in oil prices more frequently, it was decided by the Government that NEPRA 
would conduct monthly fuel adjustments, which would then be passed–on to the DISCOs. In addition, 
NEPRA was also required to determine consumer-end tariff  on quarterly basis. Relevant modifications 
in the Act are reproduced here:

?  Addition in Section 31 (1)
“Provided that the Authority shall, on quarterly basis, determine overall electricity tariff  and 
intimate the same to the Federal Government for notification in the official Gazette.”

?  Addition to Section 31 (4)
“Provided further that the Authority shall, on a monthly basis and not later than a period of  
seven days, review the fuel charges in the approved tariff  on account of  any variation 
whatsoever and notify such revision in the official Gazette for the purposes of  approved tariff  
applicable with effect from the said notification.”
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Pursuant to above amendments, NEPRA made monthly fuel adjustments during the year 2009-10 for 
XWDISCOs as shown in the following Table. 

Rupees per kWh

Although it was expected that with monthly fuel adjustment in place, the tariff  would reflect any 
changes in the oil and gas prices, however it may be noticed from above Table that irrespective of  
increase or decrease in fuel price the tariff  required an increase for eleven months of  the year. The 
following reasons may be attributed to such trends:

? The reference fuel cost worked out at the beginning of  the mechanism, was based on the 
forecasted information provided by the relevant entities and judgment of  NEPRA. The 
estimates for oil and gas prices were also linked to historical and seasonal trends. Actual prices 
were different.

¡Ü The generation mix is highly dependent on the availability of hydropower. A lower hydropower availability in a month than what was estimated would mean that more energy would be produced through expensive fuels.

¡ñ Any reduction in the availability of gas for power plants would lead to a higher percentage of expensive RFO based generation.

¡ñ Variation in monthly load demand from the forecast and availability of generation sources also resulted in different numbers than reference values.     
NEPRA also determined the Consumer-end tariff  on quarterly basis for the year 2009-10.

st
Average Rate for DISCOs for (1  Quarter) Year 2009-10                                 Rupees per kWh

Oil Prices
(Rs./M.tons)

Net Increase 
/Decrease

Cost 
Disallowed

Reference fuel 
Cost

4.09
Actual Fuel 
Cost

Jul 
09

Cost 
Disallowed

Increase/
(Decrease) 

Reference fuel 
Cost

Actual Fuel 
Cost

Th
e

 Effo
rts o

f Fed
e

ral G
o
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m
e

n
t

5.305.736.696.396.797.765.184.764.344.01

Jun 
10

May 
10

Apr   
10

Mar 
10

Feb 
10

Jan 
10

Dec 
09

Nov 
09

Oct 
09

Sep 
09

0.640.910.770.571.021.020.510.510.20(0.13)

(0.38)(0.17)(0.27)(0.09)(0.42)(0.29)(0.35)(0.11)--

1.021.081.040.661.441.310.860.620.20(0.13)

4.284.655.655.735.346.45

6.38

0.40

(0.13)

0.53

5.854.324.144.144.14

36,839 40,696 40,668 40,637 44,366 44,542 45,333 43,758 45,271 44,959 46,509 40,922

Aug 
09
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rd
Average Rate for DISCOs for (3  Quarter) Year 2009-10         Rupees per kWh

ndAverage Rate for DISCOs for (2  Quarter) Year 2009-10                                 Rupees per kWh

The following monthly fuel price adjustment for the KESC system have been approved by NEPRA up 
to March 2010, whereas fuel price adjustments for the remaining months have to be announced with due 
regard to the Sindh High Court's Orders. 

KESC System       Rupees per kWh

One important aspect to note here is that while the monthly adjustments as approved by NEPRA are 
reflected in the DISCOs' bills to the consumers, the quarterly determination of  tariffs by NEPRA is not 
notified as such. The federal government notifies (which are applicable to consumers) the quarterly 
tariffs after examining the affordability of  end-consumers, the subsidy amount to support an overall 
tariff  regime and its commitments to relevant stakeholders. The government has notified the following 
changes in the consumer-end tariff  during the year 2009-10.

10.3111.6411.999.529.719.489.779.20

QESCOHESCOPESCOFESCOGEPCOLESCOIESCO MEPCO

7.6% increase1 July 2010

12% increase1 January 2010

6% increase1 October 2009

Increase/DecreaseEffective From: date

QESCOHESCOPESCOFESCOGEPCOLESCOIESCO MEPCO

9.5110.6912.369.8210.089.8310.259.15

10.2311.3912.489.9610.329.7110.299.51

QESCOHESCOPESCOFESCOGEPCOLESCOIESCO MEPCO

1.570.791.770.530.060.26(0.08)0.220.1

Mar-10Feb-10Jan-10Dec-09Nov-09Oct-09Sep-09Aug-09July-09
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The increase in tariffs is part of  the commitment by the government to make power sector self  
sustainable and enabling the utilities to recover their costs as they are due. Details about NEPRA's 
determined quarterly tariffs and the ones notified by the GoP are shown in the Tables in the later part of  
this Report. 

4.3 Energy Summit and Measures of  Conservation of  Energy:

The federal government recognized that in addition to the efforts to induct new generation capacity the 
issues related to the efficient utilization of  available resources and bringing discipline in the 
consumption of  electricity also need to be addressed at the country level. Accordingly an Energy 
Summit chaired by the Prime Minster and including all stakeholders including the provincial 

thgovernments was held in Islamabad on 19  April, 2010 which recommended as follows:

Performance related 
• To reduce the power sector deficit. Companies will reduce the losses by 2% within six months.
• Reduction in outstanding receivables.
• An operational and technical audit will be completed by a third party of  international repute 

within six months. 
• No tariff-differential subsidy from FY 11. 

Conservation Measures
• Five day work week
• Staggering industrial holidays
• Non-supply to tube-wells during peak hours
• Closure of  markets after sun-set
• Alternate street lights/non-supply to bill-boards

4.4 Role of  the Provinces:

The provinces have increased their efforts in promoting the development of  indigenous resources and 
renewable energy. Punjab and Khyber Pakhtunkhwa have issued power policies to develop power 
generation projects. The government of  Sindh has also created an Energy Department to focus on the 
development of  renewable energy resources. Thar Development Board is also quite active to push the 
development of  huge coal reserves identified in Thar. 
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5. Initiatives by NEPRA

NEPRA, as the power sector regulator, has been taking various steps to facilitate induction of  more 
power to reduce the supply-demand gap in an expeditious manner. Some of  the important measures 
taken by NEPRA include:

? Facilitating Hydropower

NEPRA announced a multi-stage tariff  mechanism for hydropower projects in the country, which 
provides an opportunity of  three-stage tariff, i.e. tariffs at the feasibility stage, the EPC stage and final 
adjustment in tariff  at Commercial Operation Date (COD). 

? Encouraging Indigenous Resources

To encourage the hydel and coal-based power projects in the country, the Authority has allowed 17% 
IRR to hydel and indigenous coal and 16% to imported coal power projects as against the 15% IRR for 
oil and gas-based thermal power projects.

? Supporting Bagasse-based Cogeneration Projects

During the period under review, NEPRA has processed the tariff  petition in respect of  80 MW         
Co-generation Power Project based on bagasse & imported coal on fast track basis. This project is the 

nd
first of  its kind in the country, and determination of  the same has been made on 2  April 2010 (within a 
period of  around three and a half  months only). The tariff  offered has been made available to the entire 
sugar industry and offers an IRR of  18% on bagasse-based generation.

? Efficient Communication with Licensees

In view of  the standardization of  Tariff  Petition Forms, the format on which tariff  petition would be 
filed has been finalized by the Authority. It is expected that such standardization will bring efficiency in 
filings and licensees communication.

? Safeguarding Consumer Interests

The Consumer Service Manual has been finalized and approved by the Authority for implementation by 
all the distribution companies, whereas, modifications in the existing Regulation to facilitate 
supply/resale of  power for Housing Colonies, Shopping Plazas and High Rise Buildings are in the 
advance stage of  process and will be approved by the Authority shortly.

? Development of  Regulatory Instruments

During the period, NEPRA prescribed/approved the following Rules, Regulations and also made 
amendments in the existing Rules & Regulations, details of  which are as under:
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? Amendment in NEPRA Performance Standards (Generation) Rules, 2009;
? Amendment in NEPRA (Uniform System of  Accounts) Rules, 2009;
? Amendment in NEPRA (Review Procedure) Regulations, 2009;
? Amendment in the Regulation of  Generation, Transmission & Distribution of  Electric 

Power Act, 1997 (XL of  1997);
? Amendment in NEPRA (Fees pertaining to Tariff  Standards and Procedure) 

Regulations, 2002;
? Amendment in NEPRA Licensing (Application & Modification Procedure) 

Regulations, 1999;
? Amendment in NEPRA Consumer Eligibility Criteria, 2003 (Regulations) with respect 

to an additional regulation regarding 'Removal of  Dedicated Distribution System 
(DDS)'.

? Amendment in NEPRA Interim Power Procurement (Procedures & Standards) 
Regulations, 2005 with respect to additional sub-clauses/ regulations under 'Power 
Acquisition' and 'Power Acquisition Permission'.

? Advisories to GoP relating Power Sector

In its role as a regulator, to safeguard the interest of  investors and the consumers NEPRA has time and 
again extended advisories to all concerned/relevant entities, including the Government of  Pakistan 
(GoP), to make country's power sector efficient in order to make the electricity price more affordable. 
Some of  the advisories sent to Federal Government are listed here:

In
itiatives b

y N
EP

R
A

Ministry of  Water 
and Power

25th May, 2010Amendment to NEPRA Act subsequent to 
meeting with World Bank

7

Ministry of  Water 
and Power

14th April, 2010High Electricity Generation on HSD-Fuel Price 
Adjustment for the month of  January, 2010 for 
Ex-WAPDA DISCOs

6

Private Power and 
Infrastructure 
Board (PPIB)

1st April, 2010Standardized Request for Proposed RFP for Fast 
Track IPP Projects to be processed through 
International Competitive Bidding

5

Ministry of  Water 
and Power

4th February, 2010Pakistan Power Sector Reforms and PEPCO’s 
Role

4

Planning 
Commission

20th January, 2010Pakistan Integrated Energy Model (Pak-IEM) 
Project Advisory Committee

3

Ministry of  Water 
and Power

3rd November, 2009Power Crises and GENCOs Role  2

Cabinet Division11th September, 2009NEPRA’s Role in Power Crises1

Sent toAdvisory DateAdvisory SubjectS#
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¡ñ Reduction in Fee

In order to encourage and to reduce the financial burden of  prospective sponsors of  the power projects 
interested in obtaining generation, transmission and distribution licenses and determination of  tariff, 
NEPRA has reduced its fees for various categories of  licensees on a number of  occasions.

The first downward revision was made by NEPRA in August, 2006. Fees were again reduced as a 
minimum of  40% in December, 2008. Recently, NEPRA has reduced fees further by 60% in May, 2010 
which were to be applicable on 1st July, 2010.
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6. Energy Sector Overview

Primary commercial energy supplies in Pakistan comprise of  oil, natural gas, coal, hydro and nuclear 
electricity. The primary energy supplies of  the country during fiscal year 2008-09 decreased by 0.60% 
and reached 62.5 MTOE as compared to 62.9 MTOE during the same period last year. The overall 
contribution of  gas in primary energy supplies of  the country, during 2008-09, was the highest with 
30.24 MTOE (48.4%) followed by the Oil 20.10 MTOE (32.1%), Hydro Electricity 6.63 MTOE 
(10.6%), Coal 4.73 MTOE (7.6%), Nuclear Electricity 0.39 MTOE (0.6%), LPG 0.40 MTOE (0.6%) 
and Imported Electricity 0.05 MTOE (0.1%). 

6.1 Oil:

The balance recoverable reserves of  crude oil of  the country as on June 30, 2009 were 314.391 million 
barrels while the production during fiscal year 2008-09 was recorded as 24.033 million barrel. The total 
oil refining capacity of  the country as on June 30, 2009 was 12.95 million tonnes per year while the total 
crude oil processed in the refineries of  the country were 10.736 million tonnes. The total import of  the 
crude oil of  the country during 2008-09 was 8.060 million tonnes which cost an amount of  4243.71 
million US$ while during 2007-08 the total import of  crude oil was 8.423 million tonnes with total cost 
of  5740.86 million US$. The consumption of  petroleum products (Furnace Oil, Light Diesel Oil, High 
Speed Diesel and motor spirit) in power sector during 2008-09 was recorded as 7.570 million tonnes 
while during 2007-08 it was recoded as 7.083 million tonnes.

6.2 Gas:

The balance recoverable reserves of  natural gas of  the country as on June 30, 2009 were 28.902 trillion 
cft while the production during fiscal year 2008-09 was recorded as 1.460 trillion cft. The consumption 
of  natural gas in power sector during 2008-09 was recorded as 404,140 million cft while during 2007-08 
it was recoded as 429,892 million cft. The total network for distribution of  natural gas in Pakistan as on 
June 30, 2009 was 111,198 km. The total number of  natural gas consumers in Pakistan, as on June 30, 
2009, was 5,612,268 of  which the share of  domestic, commercial and industrial consumers were 
(5,527,001), (75,510) and (9,757), respectively.

6.3 Coal:

The estimated total coal reserves of  the country as on June 30, 2009 were about 186 billion tonnes while 
production of  coal during 2008-09 was recorded as 3.73 million tonnes. The total coal imported by the 
country during 2008-09 was 4.651 million tonnes which cost an amount of   47,321 million rupees. The 
total coal consumption in power sector during 2008-09 was 112,520 tonnes as compared to 162,200 
tonnes, same period last year. However, the electricity generated through coal during fiscal years 2007-08 
and 2008-09 was 136 GWh and 113 GWh respectively.
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6.4 Primary Energy Supplies:

The main primary energy production of  the country consists of  oil, gas, coal, nuclear electricity net 
generation (converted to Btu using the nuclear plants heat rate); and conventional hydroelectricity net 
generation (converted to Btu using the fossil-fueled plants heat rate). The primary commercial energy 
supplies by source is given in Table 1.

MTOE2009-10
(July-Dec.)

100.00.10.610.60.648.432.1% share
-0.60

62.540.050.396.630.4030.2420.10MTOE

100.00.11.210.90.747.530.5% share
3.78

62.920.050.736.850.4229.8719.21MTOE

100.00.10.912.60.848.430.0% share
4.42

60.620.040.557.630.4729.3218.19MTOE

100.00.11.012.70.750.328.3% share
4.45

58.060.030.597.370.4029.2016.41MTOE

Annual 
Growth 

TotalImported 
Electricity

Nuclear 
Electricity

Hydro 
Electricity

LPGGasOilUnitFiscal 
Year

% share

MTOE

100.00.10.610.60.648.4

9.44 15.15 0.20

% share
-

n.a.

62.540.050.396.630.4030.2420.10MTOE
2008-092008-09

100.00.11.210.90.747.530.5% share
3.78

62.920.050.736.850.4229.8719.21MTOE
2007-082007-08

100.00.10.912.60.848.430.0% share
4.42

60.620.040.557.630.4729.3218.19MTOE
2006-072006-07

100.00.11.012.70.750.328.3% share
4.45

58.060.030.597.370.4029.2016.41MTOE
2005-062005-06

Annual 
Growth 
Rate (%)

TotalImported 
Electricity

Nuclear 
Electricity

Hydro 
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Figure 1. Primary Energy Supplies by Source (MTOE)
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6.5 Final Energy Consumption:

Final energy is a form of  energy available to the user following the conversion from primary energy. Gasoline or 
diesel oil, purified coal, purified natural gas, electricity, mechanical energy are different forms of  final energy. 
When going from primary energy to final energy, there are always loss of  some energy which depends on the 
efficiency of  the conversion device. The final energy consumption by source is given in Table 2.
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6.6 Fuel Consumption in Power Sector:

The share of  installed generation capacity of  thermal power plants using oil, natural gas and coal to the total 
installed generation capacity in the country, during 2009-10, was about 67.50% while the electricity produced by 
the thermal power plants, during 2008-09, to the total electricity generated in the country during same period was 
about 68.38%. The statistics of  different fuel used and their percent share to the total fuel used for thermal 
electricity generation of  the country are given in Table 3.

Figure 3. Fuel Consumption for Thermal Power Generation (%)
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TABLE 3

Fuel Consumption for Thermal Power Generation (TOE)

Source: Pakistan Energy Yearbook
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7. Electricity Sector Overview

7.1 Installed Capacity:

The total nominal power generation capacity of  Pakistan as on June 30, 2010 was 21593 MW; of  which 14576 
MW (67.50%) was thermal, 6555 MW (30.36%) was hydroelectric and 462 MW (2.14%) was nuclear. The installed 
power generating capacity of  Pakistan from 2005-06 to 2009-10 is given in Table 4.

Source: Electricity Marketing Data / KESC
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Installed Generation Capacity by Type (MW)
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Figure 4. Installed Generation Capacity by Type (MW)
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TABLE 5
Installed Generation Capacity by Systems (MW)
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Figure 5. Installed Generation Capacity by Systems
(in Percentage)
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Source: Electricity Marketing Data / KESC
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Installed Generation Capacity by Sectors (MW)
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Figure 6. Installed Generation Capacity by Sectors
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Figure 8. Electricity Generation (GWh)
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Figure 9. Electricity Generation by Systems (in percentage)
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Source: Electricity Marketing Data / KESC
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Figure 10. Electricity Generation by Sectors (in percentage)

59.81
56.81

53.23 51.40 50.73

40.19
43.19

46.77 48.60 49.27

0.00

10.00

20.00

30.00

40.00

50.00

60.00

2005-06 2006-07 2007-08 2008-09 2009-10

% Share (Generation in Public Sector) % Share (Generation in Private Sector)



42

St
at

e
 o

f 
In

d
u

st
ry

 R
e

p
o

rt
 2

0
1

0
N

at
io

n
al

 E
le

ct
ri

c 
P

o
w

e
r 

R
e

gu
la

to
ry

 A
u

th
o

ri
ty

Continued

August, 2009
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7.2 Load Pattern and Peak Load Hours:

The electrical load pattern in the country varies from season to season; during summer season there is an 
increase in the inductive load while in winter season increase in resistive load has been observed. The 
peak hour timing in the system is normally from 6 PM to 10 PM. The hourly load figures for a typical 
working and non-working day in summer and winter, during 2009, are given hereunder.
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Figure 24 A. Maximum Demand (MW)
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Figure 24 B. System Demand for a Typical Day in Summer and Winter
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7.3 Maximum Demand:

The maximum demand in PEPCO and KESC systems for the years 2005-06 to 2009-10 and the year-
wise percentage change in maximum demand is given in the following Table.

7.4 Pattern of  Electricity Consumption:

The overall electricity consumption in the country since 2000 was growing steadily. However, during the 
fiscal year 2009-10 electricity consumption in the country excluding KESC area increased by 5.50%. The 
sector-wise electricity consumption and their share in total electricity consumption of  the country, for 
the years 2005-06 to 2009-10 are given in the following Table.

18501
1.55
2562
4.06

21063

1.85

n.a.

n.a.
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Figure 25. Maximum Electricity Demand in the Country 
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7.5 Surplus/Deficit in Demand and Supply during Peak Hours 
(actual and projected):

The actual position of  demand and supply of  the electric power during peak hours in the NTDC's and KESC's 
system have been reproduced in the following Tables. Further, the projected figures of  planned generation 
capacity, demand growth rate and surplus/deficit of  electric power for the years to come, in the NTDC and 
KESC area have also been collected through respective companies and are included in the above stated Tables.

n.a. n.a. n.a.

* includes own generation / import from all sources.
** subject to availability of  gas for new 560 MW Bin Qasim Power Plant.
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7.6 Forecast of  Monthly Generating Capability against Peak 
Demand:

An updated month-wise forecast of  the firm generation capability against peak demand in the system of  PEPCO 
Grid, prepared by NTDC, is reproduced in the following Table.
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8. Electricity Generation
8.1 General:

Pakistan faces chronic electricity shortage due to demand growth, no addition in generation capacity, high system 
losses, and seasonal reductions in the availability of  hydropower, circular debt etc. Rotating power outages ("load 
shedding") are common and many villages are not yet electrified.
 
The power sector in Pakistan is a mixed industry of  thermal, hydro and nuclear power plants. Originally the ratio 
of  hydel to thermal installed generation capacity, in the country was about 67% to 33% (1985) but with the 
passage of  time, due to different reasons more of  thermal generation was added and thereby reduced share of  
hydel generation. At present, this hydel to thermal installed generation capacity ratio turns to about 30% to 67%. 
As on June 30, 2010, the total installed capacity of  the country was 21593 MW of  which the share of  thermal 
power plants was 14576 MW (67.50%) followed by hydel power plant 6555 MW (30.36%) and nuclear power 
plants 462 MW (2.14%). Pakistan is a country which is heavily dependent on import of  oil for its domestic energy 
requirement due to large amount of  oil-fired power plants.

During the fiscal year 2009-10 the total energy generated in the country was 99450 GWh of  which the share of  
thermal electricity generation was 68228 GWh (68.61%), hydel power plants were 28555 GWh (28.71%) and 
nuclear power plants were 2667 GWh (2.68%). The increasing share of  thermal electricity generation increased 
the utilities financial burden particularly in foreign exchange. It is a strong need of  the time to increase the hydel 
generation by adding new hydropower plants. The share of  private sector is increasing as compared to the public 
sector. 

Electricity generation by source and sector during fiscal years 2005-06 to 2009-10 are shown in the following 
Table.
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8.2 Thermal Generation:

Majority of  Pakistan's power generation is thermal, with furnace oil, high-speed diesel and natural gas as fuels; 
coal is almost non-existent. During fiscal year 2010, the share of  thermal power generation in the energy mix of  
Pakistan was 68.33% as against 68.38% during last year. The share of  oil, gas and coal used for thermal generation 
during year 2009-10 was 57.17%, 42.65% and 0.18% respectively while this share during 2008-09 was 37.88%, 
61.94% and 0.18% respectively.

Most of  the upcoming power projects in the country would be based on oil and gas. The list of  Power Plants 
planned in Private Sector shows the fuel of  their operation, prepared by PPIB, is also included in this report. The 
addition of  thermal power plants running on oil will increase the current account deficit which is already problem 
for the country. The import of  oil is one of  the main reasons of  current account deficit. Any strategy to cut 
current account deficit requires to cut down the oil imports and for this it is essential to reduce the electricity 
generation through oil. Similarly, the thermal power plants running on natural gas has negative externality. The 
economic loss resulting from deficiency of  natural gas due to excessive reliance on gas fired power generation is a 
negative externality.

The total installed capacity of  thermal power plants in the country as on June 30, 2010 was 14576 MW out of  
which thermal power plants of  4885 MW were in public sector. 

8.3 Thermal Power Generation and Fuel Consumption:

Oil: During the year 2009-10, the share of  electricity generated using oil in the thermal electricity generation, of  
the country was 57.17% while this share during 2008-09 was 37.88%. 

Gas: During the year 2009-10, the share of  electricity generated using gas in the thermal electricity generation of  
the country was 42.65% while this share during 2008-09 was 61.94%.

Coal: During the year 2009-10, the share of  electricity generated using coal in the thermal electricity generation 
of  the country was 0.18% which is same as that of  period during 2008-09 was 0.18%.

The historical record of  thermal electricity generation using different fuels, from the years 2005-06 to 2009-10 is 
given in the following Table.
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8.4 Hydel Generation:

Water flowing in the rivers has kinetic energy. Once it is used to drive the turbine and produce electricity, the 
power thus generated is called hydel energy. Power produced by the turbines depends on quantity of  water 
flowing per minute and the head of  water available. 

Pakistan has a potential of  around 40000 MW hydropower, whereas the installed hydel power capacity of  Pakistan 
at the end of  fiscal year 2010 was 6555 MW. The share of  existing hydel power installed capacity to the total 
installed generation capacity of  the country is only 30.36% while this share in year 1985 was around 67%. The 
share of  hydel power generation during fiscal year 2009-10, in the energy mix of  Pakistan, was 28.70% as against 
29.78% during same period last year. Most of  the installed hydel power capacity of  the country is owned by public 
sector (WAPDA) and only 111 MW installed hydel power capacity is in private sector. 

As discussed earlier, the availability of  hydel power generation is subject to seasonal variation i.e. it depends upon 
the reservoir levels, inflow of  water and discharge of  water from the reservoir. Monthly variation in maximum 
hydro generation capacity, during past three years, has been collected from National Power Control Centre 
(NPCC) and is given in the following Table.
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(July, 2006 to June, 2010)
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8.5 Nuclear Power Plants:

Pakistan Atomic Energy Commission (PAEC), interalia, undertakes the projects of  nuclear power plants' 
development, operation and maintenance in the country. 

The first nuclear power plant of  the country, namely Karachi Nuclear Power Plant (KANUPP), was 
commissioned in 1971 in Karachi through a turn-key agreement. The total installed capacity of  this plant was 137 
MW and the useful life of  this plant was 30 years. However, after completion of  30 years life, the Pakistan Nuclear 
Regulatory Authority (PNRA) extended the operational life of  this plant, by another 15 year at reduced capacity. 
The second nuclear power plant of  the country, namely the Chashma Nuclear Power Plant (CHASNUPP-I) was 
commissioned in year 2000 also through a turn key agreement by China National Nuclear Corporation. Pakistan 
is actively working on a third nuclear power project namely Chashma-2. The installed capacity of  this plant would       
be 340 MW.

Total installed capacity of  nuclear power plants, as on June 30, 2010, in the country was 462 MW as against the 
total installed electricity generation capacity of  21593 MW, which constitutes a share of  nuclear power plant to the 
total installed generation capacity as 2.14%.

The electricity generated through nuclear power plant was increased by 79.48% during 2009-10. The share of  
electricity generated through nuclear power plants in the country, during 2009-10, was recorded as 2667 GWh 
(2.68%) as against 1486 GWh (1.57%) in the preceding year.
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8.6 Renewable Energy:

Pakistan, like other developing countries of  the region, is facing a serious challenge of  energy deficit. Hence, 
Pakistan is working to expand the use of  renewable energy to help bridge the gap of  energy deficiency in the 
country. The country is blessed with natural resources that can be utilized to create electricity.

Renewable resources that are technologically viable and have prospects to be exploited commercially in Pakistan 
include wind energy, solar energy, micro-hydel, bio-energy, and emerging technologies like Fuel cell. Pakistan can 
benefit from these resources and can supplement existing energy resources as well as can use as primary energy 
source when no other option in available.

The Coastal Belt of  Pakistan is blessed with a wind corridor that is 60 km wide (Gharo – Kati Bandar) and 180 km 
long (upto Hyderabad). This corridor has the exploitable potential of  50,000 MW of  electricity generation 
through wind energy. In addition to that there are other wind sites available in Coastal Area of  Balochistan and 
some in Northern Areas. Technically the grid can take upto 30-40% of  wind energy. Most of  the remote villages 
in the south can be electrified through micro wind turbines. More than 5000 villages can be electrified through 
wind energy in Sindh, Balochistan and Northern Areas.

The Government of  Pakistan established the Alternative Energy Development Board in 2003 to create an 
environment in the country that is conducive to investment from the private sector in renewable energy. The 
Government of  Pakistan is putting greater emphasis on renewable energy and has set a target of  10% share of  
renewable energy or 2700 MW in the country's energy mix by 2015.

Besides, AEDB the Irrigation and Power Department of  Punjab and Khyber Pakhtunkhwa are actively involved 
in development of  Small Hydel Power Projects. The provincial/AJK organizations which are involved in 
development of  small hydropower projects are as under:

i) Sarhad Hydel Development Organization (SHYDO)
ii) Punjab Power Development Board (PPDB)
iii) Irrigation Power Development Board, Sindh
iv) AJK Hydro Electric Board (AJKHEB) and AJK Private Power Cell
v) Northern Area Public Works Department

8.7 Available Power Generation Capacity:

Capability of  thermal generation units varies due to their age, auxiliary consumption, fuel (gas) availability and site 
conditions. The availability of  different power plants (technology-wise) against their installed capacity recorded 
during the fiscal year 2010 has been collected by the National Power Control Centre and Karachi Electric Supply 
Company Limited and is reproduced in following Table.
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TABLE 34

8.8 Power Generation Expansion Plan:

Based on the plan developed, up-dated and provided by KESC and NTDC, year-wise position of  cumulative total 
installed generation capacity showing the share of  installed capacity of  individual technology is shown in 
following Tables. Further, the details of  power sector generation projects under provincial governments, as 
submitted by the respective provincial governments are listed separately.

TABLE 35
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8.9 Investment Plan for Power Generation Projects:

The investment plan for power generation projects (Public/Private) along with other details, for the years to come, 
as provided by the National Transmission and Despatch Company (NTDC), KESC and Private Power and 
Infrastructure Board (PPIB) are produced in the following tables respectively. 
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TABLE 39

December
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8.10 Economic Load Despatch System:

Based on the net heat rates of  power plants, the National Power Control Centre, Islamabad decides the operation 
and load despatch of  power plants in the country except the power plants operated by KESC.  Merit Order 
position of  power plants in the area of  NTDC and KESC, during 2009-10 is given in following two Tables 
separately.
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8.11 Generation Licenses Granted:

In Pakistan, the generation of  electric power for the purpose of  sale, is a licensed activity. NEPRA grants 
generation licence to different power producing companies who wish to sell their electric power to national grid 
or to bulk power consumers. However, there is no need of  generation licence for those electric power producers 
which produce electricity for their self  use. The details of  up-to-date granted Licenses are given in following 
Tables.

TABLE 41

TABLE 42

Khyber Pakhtunkhwa

Khyber Pakhtunkhwa

Khyber Pakhtunkhwa
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TABLE 42

TABLE 42
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TABLE 42



ELECTRICITY 
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9.1 General:

In Pakistan, there are two companies which are, presently engaged, in the business of  electric power transmission. 
One is National Transmission and Despatch Company Limited and the other is Karachi Electric Supply 
Company Limited. NTDC is the National Grid Company of  Pakistan and is, exclusively, responsible for electric 
power transmission in whole country except for the area served by KESC. NTDC is a public sector company and 
came into existence as a result of  restructuring of  WAPDA in 1998 and then has succeeded in obtaining a 
transmission licence by NEPRA in 2002. NTDC is responsible for overall reliability, planning and coordination 
of  the electricity in Pakistan except the area under KESC. At present, NTDC owns a net work of  500 kV, 220 kV 
and some 132 kV (links) transmission lines and grid stations in its network. 

Besides NTDC, the other company which is engaged in electric power transmission business of  Pakistan is 
Karachi Electric Supply Company Limited. KESC is a vertically integrated company operating in private sector. 
Earlier the company was in public sector and responsible for generation, transmission and distribution of  electric 
power in its area. Later-on, KESC was privatized as a single vertically integrated electric power utility. KESC, at 
present, has two separate licenses; one for their generation businesses while the other is for distribution of  
electricity in its designated area. NEPRA has granted transmission licence to KESC in June, 2010. The 
transmission network of  KESC is connected to the national grid of  the country by 220 kV and 132 kV links. 

The statistics of  electricity imported and exported by NTDC for the years 2005-06 to 2009-10 is shown in 
following Table.

9.2 Transmission Lines and Grid Stations with NTDC:

The integrated transmission system of  NTDC comprises of  500 kV and 220 kV transmission lines and Grid 
stations. The status of  Transmission lines and Grid Stations, at the end of  fiscal years from 2006 to 2010, owned 
and operated by NTDC is mentioned in following Table.
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9.3 Transmission Losses:

When power is transmitted through power carrier lines, some power is lost as dissipated heat, during transmission. 
Technically it is not possible to eliminate such losses, however, such losses can be reduced by transmitting electric 
power to higher voltages. The history of  transmission losses of  NTDC system for the years 2005-06 to 2009-10 
are mentioned in following Table

9.4 Utilization of  Transmission Lines and Power Transformers:

Appropriate utilization of  transmission lines and power transformers in any electric power system is important 
and has a very significant impact both technically as well as financially. The position of  utilization of  transmission 
lines in the NTDC's network is mentioned in following Table.

TABLE 44

TABLE 45
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TABLE 46

TABLE 47

n.a. n.a. n.a. n.a.
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9.5 Investment Plan - NTDC System:

Being National Grid Company of  the country, NTDC is solely responsible for overall reliability, planning and 
coordination of  the electricity transmission in Pakistan except, the area under KESC. Further, NTDC is solely 
responsible to provide interconnection arrangement to evacuate power from up-coming power projects in the 
country. To discharge its responsibility NTDC has prepared an investment plan for improvement of  its 
transmission network and grid stations. Tables shows that Grid Station and Transmission Expansion Plans of  
NTDC.

COD COD

TABLE 48
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9.6 Transmission Lines and Grid Stations of  KESC:

The KESC was a vertically integrated public limited company, which was responsible for generation, transmission 
and distribution of  electric power in the area of  Karachi City and its suburb. Later-on, in year 2005, it was 
privatized with same function of  generation, transmission and distribution of  electric power in its area under 
separate licenses. The generation and distribution licenses have been granted to KESC while the application of  
KESC for transmission licence is under process with NEPRA. KESC system is connected to the national grid of  
the country by 220 kV and 132 kV links. The statistics and investment/expansion plans in respect of  KESC 
transmission lines and grid stations are given in the following Tables.

COD

TABLE 53
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10. Electricity Distribution

10.1 General:

There are eight distribution companies in public sector, which are distributing electric power to end consumers in 
Pakistan except the area served by KESC. In the area Karachi city and its suburb, Karachi Electric Supply 
Company Limited is solely responsible for distributing of  electric power to end-consumers under a separate 
distribution licence granted by NEPRA. In addition to eight public sectors and one private sector Distribution 
Company, NEPRA so far has granted ten distribution licenses to small power producers for supply of  electric 
power to designated bulk power consumers. The List of  distribution licence granted by NEPRA is given in 
following Table.

TABLE 56

* including TESCO
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10.2 Function of  Distribution Companies:

The distribution companies in Pakistan are responsible for channeling electricity from the transmission 
substations below 220 kV to the consumers at different distribution voltages. The end users are classified as 
residential, commercial, industrial, agriculture, street lights etc. The distribution network is composed of  lines and 
grid stations of  132 kV and lower voltage capacities, and each distribution company is responsible for 
constructing, operating, and maintaining the power distribution facilities within its dedicated geographic area. 
The overall distribution system, especially in urban areas, is over stressed and needs to be upgraded, augmented, 
and expanded. 

TABLE 57
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10.3 Distribution System Performance:

The continuity of  supply is one of  the most important indicators to measure the performance of  any 
Distribution Company. Besides other, the following three indices are commonly used to monitor the system 
performance of  distribution companies. The indices are listed as under:-

1. System Average Interruption Frequency Index (SAIFI): Frequency of  Interruption per 
Connected Customers

SAIFI= (Frequency of  Interruption/Total Connected Customers)

2. System Average Interruption Duration Index (SAIDI): SAIDI= (Hours of  Interruption per 
Connected Customers)

SAIDI = (Hours of  Interruption/Total Connected Customers)

3. Customers Average Interruption Duration Index (CAIDI): Measured in Hours per 
Interruption

CAIDI = (SAIDI/SAIFI)

A comparison of  SAIFI and SAIDI in respect of  all distribution companies of  the country, for the year 2005-06 

to 2008-09 has been carried out and is included in this report.

Pursuant to NEPRA Performance Standards (Distribution) Rules, 2005 a Distribution Company shall ensure that 
the SAIFI and SAIDI (of  supply of  power per consumer per annum) and does not exceed thirteen (13) and 
fourteen (14), respectively.
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* including TESCO

10** 2678 533 983 237 59 223 4 4717

** TESCO’s sanctioned load is not included
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* including TESCO

12110 528 12638 8258 4380 61.97

DISCO
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DISCO

2998 1259 1116 37624

n.a. n.a.

n.a.

42355 48897

* including TESCO
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* including TESCO

n.a. n.a.
n.a. n.a.

1022135

1201457

14141231064727 1075188 1441214

1103205

1206397

n.a. n.a.
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n.a. n.a.
n.a. n.a.

* including TESCO

1293558 1320594
1741174

2226853
2429491
4656344

1657141

2220782
2412514
4633296
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DISCO

* including TESCO

67 9 76 26 1 27 5 0 5 108
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n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

5088.00 786.00 363.00 3348.00 9585.00
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The determination of  tariff  for electric power services is one of  the primary responsibilities of  NEPRA. NEPRA 
determines electricity tariff, keeping in view the principles of  economic efficiency and service quality according to 
the prescribed Tariff  Standards and Procedure Rules, 1998. Under Section 7(3) of  the NEPRA Act, NEPRA has 
been expressly conferred the power to determine tariff, rates, charges and other terms and conditions for the 
supply of  electric power services by generation, transmission and distribution companies and to recommend 
these to the Federal Government for notification.

11.1 Tariff  Setting:
The procedures and standards in accordance with which tariffs are required to be determined, modified or revised 
are prescribed in the NEPRA (Tariff  Standards and Procedure) Rules, 1998.

11.2 Tariff  Standards:
i) Tariffs should allow licensees the recovery of  any and all costs prudently incurred to meet the 

demonstrated needs of  their customers, provided that assessments of  licensees' prudence may not be 
required where tariffs are set on other than cost-of-service basis, such as formula-based tariffs that are 
designed to be in place for more than one year;

ii) Tariffs should generally be calculated by including a depreciation charge and a rate of  return on the 
capital investment of  each licensee commensurate to the earned by other investments of  comparable 
risk;

iii) Tariffs should allow licensees a rate of  return which promotes continued reasonable investment in 
equipment and facilities for improved and efficient service;

iv) Tariffs should include a mechanism to allow licensees a benefit from, and penalties for failure to achieve 
the efficiencies in the cost of  providing the service and the quality of  service;

v) Tariffs should reflect marginal cost principles to the extent feasible, keeping in view the financial stability 
of  the sector;

vi) The Authority shall have a preference for competition rather than regulation and shall adopt policies and 
establish tariffs towards that end;

vii) The tariff  regime should clearly identify interclass and inter-region subsides and shall provide such 
subsides transparently if  found essential, with a view to minimizing if  not eliminating them keeping in 
view the need for an adequate transition period;

viii) Tariffs may be set below the level of  cost of  providing the service to consumers consuming electric 
power below the consumption levels determined for the purpose from time to time by the Authority, as 
long as such tariffs are financially sustainable;

ix) Tariffs should, to the extent feasible, reflect the full cost of  service to consumer groups with similar 
service requirements;

x) Tariff  should take into account Government subsidies or the need for adjustment to finance rural 
electrification in accordance with the policies of  the Government;

xi) The application of  the tariffs should allow reasonable transition periods for the adjustments of  tariffs to 
meet the standards and other requirements pursuant to the Act including the performance standards, 
industry standards and the uniform codes of  conduct;

xii) Tariffs should seek to provide stability and predict ability for customers; and
xiii) Tariffs should be comprehensible, free of  misinterpretation and shall state explicitly each component 

thereof.

11. Electricity Tariff



126

St
at

e
 o

f 
In

d
u

st
ry

 R
e

p
o

rt
 2

0
1

0
N

at
io

n
al

 E
le

ct
ri

c 
P

o
w

e
r 

R
e

gu
la

to
ry

 A
u

th
o

ri
ty

NEPRA is required to determine electricity tariff  so as to protect the interest of  the consumers as well as electric 
power producers/suppliers. Any raise in tariff  requested by the producers/suppliers of  electricity has to be 
allowed or rejected by NEPRA after analyzing all the costs involved in the proposed sale price. For any 
determination of  tariff, the following points are generally considered by NEPRA in addition to other points on 
case-to-case basis:

i) Utility should be able to recover its costs with some surplus for capacity expansion or return on equity.
ii) The average sale rate should provide for reasonable rate of  return.
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Khyber
Pakhtunkhwa
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ADB Asian Development Bank
AEDB Alternative Energy Development Board
AJKHEB Azad Jammu Kashmir Hydel Electricity Board
BPC Bulk Power Consumer
BQCCPP Bin Qasim Combined Cycle Power Plant
BQTPS Bin Qasim Thermal Power Station
CAIDI Customers Average Interruption Duration Index
CCPP Combined Cycle Power Plant
CHASNUPP Chashma Nuclear Power Plant
Ckt Circuit
COD Commercial Operation Date
CPGCL Central Power Generation Company Limited
CPI Consumer Price Index
CPP Captive Power Plant
CPPA Central Power Purchasing Agency
DEs Diesel Engines
DISCO Distribution Company
DOP Development of  Power
ECC Economic Coordination Committee
ECNEC Executive Committee of  the National Economic Council
EHV Extra High Voltage
ELR Energy Loss Reduction
EMD Electricity Marketing Data
FBC Fluidized Bed Combustion
FDI Foreign Direct Investment
FEC Foreign Exchange Certificate
FESCO Faisalabad Electric Supply Company Limited
FO Furnace Oil
FY Financial Year or Fiscal Year
GENCO Generation Company
GEPCO Gujranwala Electric Power Company Limited
GEs Gas Engines
GoP Government of  Pakistan
GST General Sales Tax
GTPS Gas Thermal Power Station
GWh Giga Watt – hour
HESCO Hyderabad Electric Supply Company Limited
HFO Heavy Furnace Oil
HPP Hydropower Project
HSD High Speed Diesel
IA Implementation Agreement
ICB International Competitive Bidding
IESCO Islamabad Electric Supply Company Limited

Acronyms and Abbreviations
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IMF International Monetary Fund
IPP Independent Power Producers
IRR Internal Rate of  Return
ISO International Standards Organization
JPCL Jamshoro Power Company Limited
KANUPP Karachi Nuclear Power Plant
KCCPP Korangi Combined Cycle Power Plant
KESC Karachi Electric Supply Company Limited
km Kilometer
KTGTPS Korangi Town Gas Turbine Power Station
KTPS Korangi Thermal Power Station
kV Kilo Volt
KVA Kilovolt Ampere
kWh Kilowatt – hours
LDO Light Diesel Oil
LESCO Lahore Electric Supply Company Limited
LPGCL Lakhra Power Generation Company Limited
Ltr. Litre
MEPCO Multan Electric Power Company Limited
MMBTU Million British Thermal Unit
MMCFT Million Cubic Feet
MMF Multitranche Financing Facility
MPKR Million Pak Rupees
MTOE Million Tonnes of  Oil Equivalent
MVA Megavolt Ampere
MW Megawatt
MWh Megawatt – hour
MYT Multi-year Tariff
n.a. Not available
NEPRA National Electric Power Regulatory Authority
NGC National Grid Company
NGPS Natural Gas Power Station
NPCC National Power Control Centre
NPGCL Northern Power Generation Company Limited
NTDC National Transmission and Despatch Company Limited
O&M Operation and Maintenance
OCPP Open Cycle Power Plant
PAEC Pakistan Atomic Energy Commission
PASMIC Pakistan Steel Mills Corporation
PC Privatisation Commission
PEPCO Pakistan Electric Power Company Limited
PESCO Peshawar Electric Supply Company Limited
PLF Plant Load Factor
PNRA Pakistan Nuclear Regulatory Authority
PPA Power Purchase Agreement
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PPIB Private Power and Infrastructure Board
PSDP Public Sector Development Project
PSI Pakistan Standards Institute
QESCO Quetta Electric Supply Company Limited
RFO Residue Furnace Oil
RPP Rental Power Plants
SAIDI System Average Interruption Duration Index
SAIFI System Average Interruption Frequency Index
SCADA Supervisory Control and Data Acquisition
SCARP Salinity Control and Reclamation Project
SECP Security Exchange Commission of  Pakistan
SGTPS Site Gas Turbine Power Station
SHYDO Sarhad Hydel Development Organization
SPP Small Power Producer
SPS Steam Power Station
STG Secondary Transmission and Grid
STs Steam Turbines
SVC Static Var Compensators
T&D Transmission and Distribution
TESCO Tribal Area Electricity Supply Company Limited
ToD Time of  Day
ToU Time of  Use
TPS Thermal Power Station
UNDP United Nations Development Program
WAPDA Water and Power Development Authority
WB World Bank
WPPO WAPDA Power Privatisation Organization
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Source of  Information
The following sources of  information have been used in the compilation of  this State of  Industry Report 2010:

i) Alternative Energy Development Board (AEDB)
ii) Economic Survey of  Pakistan 2008-09
iii) Ex-WAPDA Distribution Companies
iv) Irrigation and Power Departments of  Provincial Governments
v) Karachi Electric Supply Company Limited (KESC)
vi) National Power Control Centre (NPCC)
vii) National Transmission and Despatch Company (NTDC)
viii) Pakistan Energy Yearbook, Hydrocarbon Development Institute of  Pakistan
ix) Private Power and Infrastructure Board (PPIB)
x) Electricity Marketing Data (EMD-Power System Statistics), WAPDA
xi) Sarhad Hydel Development Organization (SHYDO)
xii) Tariff  Petitions submitted to NEPRA by Ex-WAPDA Distribution Companies
xiii) Water and Power Development Authority (WAPDA)
xiv) World Development Indicators, the World Bank, and
xv) Others
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