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Abstract: 
 

Pakistan is among some countries which has a lot of potential to produce 

electricity. The country is geographically very rich in terms of various 

renewable resources which are low costing to produce electricity and at the 

same time more environment friendly. But still from last 15 years Pakistan has a 

series of crises in power sector and there is a shortfall because electricity 

demand is growing day by day and the resources to produce electricity are not 

used efficiently. 

This study covers how the country is producing electricity from different 

available resources, furthermore to address how to reduce shortfall using 

renewable resources. The main parameters covered by this study are electricity 

production and its consumption, and installed capacity from different power 

sources. 

Currently there are 81 different Power plants with installed capacity 24857 MW 

of electricity and some more power generating projects are in consideration in 

future to increase electricity production in the country.  Production units are 

shown in terms of bar charts which compares installed capacity of all power 

plants. Annual production data of different power plants and their generation 

history is also shown and explained in tables. 

Furthermore in our study, reasons of existing shortfall are explained and 

renewable resources like wind, hydel and solar potential of the country is 

specified, which will help to reduce existing shortfall. At the end, it is 

concluded that renewable resources importance is realizing in the country with 

time, as their contribution towards electricity generation is increasing, and are 

more beneficial, sustainable, economical and long lasting. 
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1. Introduction and History  

1.1. Introduction: 
In our work we are going to describe history of electricity in Pakistan, its Production and 

transmission, addressing crises and shortfall using renewable resources, its potential and 

development. 

In history section we will give a complete overview of electricity in different phases from 

beginning until now. 

In production and transmission part we will give overview of main electricity producers in 

Pakistan which include WAPDA, KESCO, PAEC and IPPs and how they distribute 

electricity through various transmission lines. They are producing electricity from various 

thermal, hydel and nuclear power plants and some contribution from solar and wind power. 

In the start we will give an overview how they are operating and later on we will discuss their 

detailed role. And finally total production overview will be shown in terms of some graphs 

and tables. Furthermore we will show where these main electricity producers are located in 

the country. 

Our next part is to address electricity shortfall in Pakistan which is about 7000 megawatt. The 

shortfall is increasing due to production units working inefficiently, distribution problems and 

low payment recovery that leads to major circular debt which is becoming a barrier for future 

power sector. 

In last part we will mention the significance of available renewable resources to produce 

more electricity which will reduce shortfall in the country.  

1.2. Background of Electricity in Pakistan: 
At the time of independence in 1947 Pakistan had installed power generating capacity of 

60MW.  In 1959 when Water and Power Development Authority (WAPDA) was established, 

power generating capacity was increased to 119MW [1].  Pakistan’s power sector at that time 

was managed by two integrated public sector WAPDA and KESC.  

Water and Power Development Authority (WAPDA)-1959 

Water and Power Development Authority (WAPDA) had Massive agenda was generation, 

transmission and distribution of power along with irrigation, drainage and flood control etc.  
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Karachi Electric Supply Company (KESC).-1952 

KESC started its work in 1913 as a private limited company. This company produce and 

supply the electricity to the Karachi city and nearest villages of Karachi. After independence 

of Pakistan, When government took control of KESC in 1952 the generation facilities of the 

company consisted of a diesel unit and two steam units. The diesel plant working with only 

6MW installed capacity and the two steam plants working with installed capacity of 23.5 

MW. During independence the unexpected arrival of refugees forced the government to 

install another steam generating power plant which was able to produce 30MW power. 

Beside this initiative they also tried to extend and modify the distributed and transmitted 

sources to provide electricity in the country. 

During 1960s the country started progressing and developing day by day and this was the 

phase of development where a suitable and proper framework was required, producing 

electricity was the most important part. In order to produce enough electricity and developing 

the power sector in the country WAPDA took the initiative by taking a number of hydel and 

thermal projects, which could sustain the load of rapidly increasing demand of electricity. 

The influence of WAPDA's professional approach to find the solution to various problems 

did not take long and they were able to produce 636 MW of electricity which was 119 MW 5 

years ago. Power development was going with good pace and by 1970, power generating 

capability progressed and added  1331 MW of electricity to the system because of  Mangla 

dam was built and some other thermal, hydel power units started functioning. 

Pakistan Atomic Energy commission (PAEC)-1966 

In 1960s Government of Pakistan also initiate to start work on atomic energy. Pakistan 

Atomic Energy commission (PAEC) was established to contribute in electricity generation. 

The first nuclear power reactor was a small 137 MWe (125MWe net) Canadian pressurized 

heavy water reactor, started working in 1972. 

The Government was still working and planning to produce more electricity as it’s demand 

was increasing day by day and another dam called Tarbela dam was built in 1976, the world 

largest earth filled dam and fifth largest by structure volume with which add round about 

3000 MW electricity in the system till 1980. Until the end of 1990-91 Pakistan able to 

produce the electricity 7000 MW. 

National Electric Power Regulatory Authority (NEPRA)-1997 

In 1992, the Government approved WAPDAs Strategic Plan for the Privatization of Power 

Sector and the following three goals were under consideration: 
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 Enhance capital formation, 

 Improve efficiency and reconcile the prices. 

 Competing with the passage of time by providing the greatest possible role through 

privatization to the power sector. 

The major task of the Strategic Plan was to make and establish a Regulatory Authority to 

overlook the restructuring process and to regulate monopolistic services. 

Pakistan had to pay very much for the absence of an acceptable and established regulatory 

environment for the commercial activity of the sector. The presence of an independent and 

objective regulatory entity minimizes the concept of risk to investors in a market.  

In 1997, issue of the Gazette of Pakistan indicated the improvement of the Regulation of 

Generation, Transmission and Distribution of Electric Power Act, 1997, which become active 

on December 1997. 

NEPRA was created to introduce clear and prudent economic regulation, based on sound 

commercial principals to the power sector of Pakistan. Main responsibilities of NEPRA are 

following. 

 Electric power generation, distribution and transmission licence issuing. 

 In order to produce safe operation and supply of electric power to users some 

standards were established and enforced. 

 Accept investment and power addition programs of the utility companies and 

determine Tariffs for generation, transmission and distribution of electric power. 

Independent Power Producers (IPPs)-1997 

Pakistan is lacking in installed power-generating capacity, with the increase of industries and 

residential needs this problem was getting bigger and bigger with the passage of time which 

ultimately results in a severe shortfall affecting every walk of life in the country. The 

responsible authorities always worked hard to get some independent investors with the help 

of which the system can be improved. Their hard worked paid off and they got some 

independent power producers like Hub power station (HUBCO), since 1997, have added 

2581 MW to Pakistan's thermal power generation capacity but still the demand for power 

increases by an estimated 8% annually. Statistics reveal that electricity is available to only 

40% of the population which of course was not enough.  

From 1990/91 to 2004/05, Pakistan’s total installed power generating capacity increased 

nearly threefold, from 7000 MW to 17,500 MW with thermal power units producing 64% of 

that total, while hydro power units producing for 33%, and Pakistan’s nuclear power plants 
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produced 3% of the total. The country was in a development phase with more and more 

industries setup, increase of population and the demand of electricity was increasing which 

resulted in a shortfall of approximately 5000MW. 

At present the country is still suffering from electricity crises because of unstable situation in 

the country and the government find it a bit difficult to solve this issue. Currently installed 

capacity is 24857 MW and the shortfall is also increased to 6000-7000 MW. 

National transmission and dispatch company (NTDC)-1998.  

National Transmission & Dispatch Company (NTDC) Limited started commercial operation 

in 1998. It was managed to take over all the properties, rights, operates and maintains twelve 

500 KV and twenty nine 220 KV Grid Stations, 5187 km of 500 KV transmission line and 

9687 km of 220 KV transmission line in Pakistan. [5] 
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2. Production of electric power in Pakistan 

2.1. Power sector entities in Pakistan: 
The following breakdown explains the structure of Power sector entities in Pakistan and 

their role in policy formation and its implementation, management, operation and 

maintenance to provide electricity to the consumers. 

 
Figure 1: Breakdown of Power Sector Entities 

 

Pakistan has following main Public and Private Producers of power which are  

1. Water and power development authority (WAPDA) 

Hydel Power 

2. Generation Companies GENCOs(Public) 

Thermal Power 

3. Pakistan atomic energy commission(PAEC) 

Nuclear Power 

4. Karachi electric supply company(KESC) 
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5. Independent power producers (IPPs) 
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2.2. Hydro Power: 
Moving power is used to extract energy by using electricity generators for hydro power 

generation. The energy of moving water can be very high. Hydro power has been used for 

centuries to generate electricity. Hydro power became the first cause to generate electricity in 

late 19th century and Niagara Falls was the first city in Canada where first hydroelectric 

power plant was built in 1879. Initially energy produced from that power plant was used to 

power street lamps in in Niagara city. Electricity produced from hydro power is cheap, clean 

and indigenous form of energy. Electricity provided by hydroelectric power plants is almost 

one- fifth of world’s electricity. 

A typical hydroelectric power plant working phenomenon is very simple and requires three 

parts which are Power station for electricity production, a dam to control water flow and a 

reservoir to store water. 

Water runs a turbine inside power station/house where generator is used to convert its 

mechanical energy to electrical energy. The amount of electricity that can be produced is 

dependent on water level and how much water is moving through the system.  A transformer 

is used to raise its voltage and then transferred to the grid. Figure 2 shows plants operation. 

 

 
Figure 2: Hydro Power Plant Structure [6] 

 

Pakistan has 23 hydroelectric power plants including three mega dams Tarbela, Mangla and 

Ghazi Barotha. Almost all of which lie in the K.P.K, Punjab and AJK. These power plants are 

mostly made on river Indus, river Jhelum, and on some small canals. Installed capacity of 

these hydro power Plants is 7115 MW out of which 4304 MW is in Khyber Pakhtunkhwa, 
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1699 MW in Punjab and 1114 MW in AJK. Total production of these power plants are 32074 

GWh which is 34% of total power generation of Pakistan. 

Table 1 below shows location, nominal power, mean power, generation and capacity factor of 

various hydro power plants in Pakistan 

 

Table 1: Hydro power plants with their specification 

No Name of 
Plants 

Province
/City 

Work 
Year 

Nominal 
Power(MW) 

Mean  
Power(MW) 

Generation 
2015(MWh
) 

capacit
y 
Factor
% 

  Hydro Power Generation By WAPDA  
1 Tarbela 

Dam 
KPK/ 
Tarbela 

1977 3478 3702 14759000 48.4 

2 Mangla 
Dam 

AJK/ 
Mangla 

1967 1000 1120 6310000 72.0 

3 Ghazi 
Barotha 
Dam 

Punjab/G
hazi 
Brotha 

2003 1450 1450 6612000 52.1 

4 Warsak 
Water 

KPK/Pes
hawar 

1960 243 190 908000 42.7 

5 Chashma 
Head 

Punjab/ 
Chashma 

2001 184 184 980000 60.8 

6 Jinnah 
Head 

KPK/ 
Mianwal
i 

2012 96 68 185000 22.0 

7 Khan 
Khwar 
HPP 

KPK/ 
Shangla 

2010 72 68 249000 39.5 

8 Allai 
Khwar 

KPK/ 
Shangla 

2013 121 68 461000 43.5 

9 Dubair 
Khwar 
HPP 

KPK/ 
Shangla 

2013 130 68 610000 53.6 

  Small Units    
10 Dargai KPK/ 

dargai 
1952 20 20 106000 60.5 

11 Rasul Punjab/ 
Rasul 

1952 22 22 67000 34.8 

12 Chichoki 
Mallian 

Punjab/ 
chichoki 
mallian 

1959 13 13 32000 28.1 

13 Shadiwal Punjab/ 1961 13.5 13 25000 21.1 
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No Name of 
Plants 

Province
/City 

Work 
Year 

Nominal 
Power(MW) 

Mean  
Power(MW) 

Generation 
2015(MWh
) 

capacit
y 
Factor
% 

Shadiwal 
14 Kurramg

arhi 
KPK/ 
Kurramg
ari 

1958 4 4 19000 54.2 

15 Renala Punjab/R
enala 

1925 1 1 2000 22.8 

16 Chitral KPK/Chi
tral 

1975 1 1 4000 45.7 

17 Nandipur Punjab/N
andipur 

1963 13.8 13 33000 27.3 

18 Gomal 
Zam 

KPK/No
rth 

2013 17.4 17 43000 28.2 

19 Jabban KPK/Ma
lakand 

2013 22 22 120000 62.3 

10 Total By Small Units  127.7 126 451000 40.3 
19 Total hydro WAPDA 6901.7  31525000 52.1 
  Independent Power Producers(IPPs)  
20 New 

Bong 
Escape 

AJK 2013 84 84  0.0 

21 Jagran 
HPP 

AJK 2000 30 30 92000 35.0 

22 Malakan
d-111 
HPP 

KPK/Ma
lakand 

2008 81 81 408000 57.5 

23 Pehure KPK  18 18 49000 31.1 
4 Total By IPPs 213 213 549000  
23 Grand Total  7114.7  32074000  
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Following Chart 1 is showing nominal power of Hydro power plants according to the table 1. 

 

 
Chart 1: Hydro power project with nominal power 
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2.3. Thermal Power: 
A power plant where heat energy is converted into electrical power is called thermal 

power plant. In thermal power plant operation, first water is heated and steam is produced 

from that heated water which spins a steam turbine and that runs a generator. Actually High 

temperature and high pressure steam is responsible for the rotation of turbine and this rotation 

is then transferred to generator for electricity production.  In ranking cycle a condenser is 

used to condense the steam and is recycled to where it was heated before. 

Classification of thermal power plants  

By fuel: 

1. Fossil fuels Power plant (Thermal): 

Fossil fuels such as coal, natural gas or petroleum oil are burnt in this type thermal power 

plant to produce electricity. They are designed on a large scale for continuous operation. A 

steam turbine is used in this type of power plant whereas in natural gas fired plants a 

combustion turbine is used. In coal burning process a lot of carbon di oxide gas is released to 

the atmosphere and contributes to global warming which clearly is a side effect of this 

process.  

Natural gas is regularly flamed in gas turbines and boilers. The waste heat from a gas turbine 

can be used to raise steam, in a combined cycle plant that improves overall efficiency. 

2. Biomass fuelled power plants: 

Currently, most biomass power plants burn lumber, agricultural or construction wood 

wastes. Biomass fuel is burnt in direct combustion power plants boilers that supply steam for 

the same kind of steam electric generators used to burn fossil fuels. In this process biomass is 

converted into methane gas which can then fuel steam generators, combustion turbines and 

fuel cells.  

By prime mover 

1. Steam turbine plants: 

In steam turbine power plants the dynamic pressure generated by expanding steam is used 

to move the blades of the turbine. This system is quite common in almost all non-hydro 

power plants. Using steams turbines produces about 80% of world electric power.  

2. Gas turbine power plants: 

A Gas turbine power plants basically works on three main things: 
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The compressor: Compressor draws air into the engine, pressurize it and load it to the 

combustion chamber at a very high speed.  

Combustion system: It injects a regular supply of fuel to combustion chambers where it 

mixes with air. This mixture is then burnt at a very high temperature.  A high pressure gas 

stream is that which enters through the turbine section. 

A turbine: As hot combustion gas expands through the turbine, it spins the rotating blades. 

The rotating blades spins a generator to produce electricity. 

3. Combined cycle plants:  

Both gas and steam turbines are used together in a combined cycle power plants to 

produce electricity. The waste heat from the gas turbine is routed to the nearby steam turbine, 

which generates extra power. 
Most of the electricity in Pakistan is produced from thermal power plants by using resources 

like oil, gas and coal. Some of them are combo-cycled, steam turbine and gas turbine. Total 

number of thermal plants in Pakistan are 49 located in Punjab, Sindh and Baluchistan. 

Pakistan is producing 61% of electricity from Thermal power. Total thermal installed 

capacity of Pakistan is 16599MW. The biggest thermal power plants are Guddu with capacity 

2402MW, TPS Muzaffargarh 1350MW, Kot Addu with 1638MW capacity and HUBCO 

Baluchistan with 1200MW capacity. The oldest one is NGPS Multan, made in 1960 with 

installed capacity of 195MW. Pakistan have recently installed three biomass fuelled power 

plants with 67MW capacity. Table 2 below shows different power plants and their data. 

 

Table 2 thermal Power Plants with their specification 

No Name of 
Plants 

Province 
/City 

Type  
Of 
Plant 

Work 
From 

Nomin
al 

Power  
(MW) 

Mean 
Practical 
Power(M
W) 

Generation 
2015(MWh
) 

capacity 
Factor 
%

 Thermal Power Generation GENCOs(Public)    

 GGENCO-I       
1 TPS 

Jamshoro 
Sindh/ 
Jamshor
o 

STEA
M 

1990 850 700 4085000 54.8 

2 GPTS 
Kotri 

Sindh/ 
Kotri 

GAS / 
Combo 

1969 144 140 306000 24.2 

 GENCO-II       
3 Guddu Sindh/G Gas/ 1974 2402 1902 5510000 26.1 
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No Name of 
Plants 

Province 
/City 

Type  
Of 
Plant 

Work 
From 

Nomin
al 

Power  
(MW) 

Mean 
Practical 
Power(M
W) 

Generation 
2015(MWh
) 

capacity 
Factor 
%

uddu Combo 
4 Sukkur Sindh/ 

Sukkar 
  0   

5 
 

TPS-
Quetta 

Baluchist
an/ 
Quetta 

Gas 1984 35 25 98000 31.9 

 GENCO-III       
6 TPS-

Muzaffar
garh  

Punjab/ 
Muzaffar
garh 

Steam 1993 1350 1130 4311000 36.4 

7 GTPS-
Faisalaba
d 

Punjab/ 
Faisalaba
d 

Steam/
Gas/ 
Combo 

1967 376 310 76000 2.31 

8 NGPS-
Multan 

Punjab/ 
Multan 

Steam 1960 195 0  0.00 

9 Shahdra Punjab/ 
Shahdra 

Gas 
turbine 

1969 44 0  0.00 

 GENCO-IV       
10 FBC 

Lakhra 
Sindh/ 
Lakhra 

Steam 1995 150 30 103 0.01 

 GENCO-
V 

       

11 Nandipur  Punjab/ 
Nandipur 

GAS/ 
Combo 
cycle 

2014 325 286 244000 8.57 

12 Pasni Baluchist
an/Pasni 

Diesel 1991 17 11 0 0.00 

13 Panjgoor Baluchist
an/ 
Panjgoor 

Gas 
Turbine 

1975 36 23 0 0.00 

13  Total by GENCOs 5924 4557 14630103  
 Thermal production by IPPs     
14 Kotaddu Punjab/ 

Kotaddu 
Gas/ 
Combo 

1987 1638 1342 6933000 48.3 

15 Hubco Baluchist
an/Hub 

Steam 1996 1292 1200 6809000 60.16 

16 KEL(Ko
hinoor) 

Punjab 
Raiwand 

Diesel 1997 131.4 124 877000 76.1 

17 AES 
Lalpir 

Punjab/ 
Muzaffar

Steam 1997 362 350 1663000 52.4 
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No Name of 
Plants 

Province 
/City 

Type  
Of 
Plant 

Work 
From 

Nomin
al 

Power  
(MW) 

Mean 
Practical 
Power(M
W) 

Generation 
2015(MWh
) 

capacity 
Factor 
%

garh 
18 AES Pak 

Gen 
Punjab/ 
Muzaffar
garh 

Steam 1998 365 350 1222000 38.2 

19 SEPCOL Punjab/ 
Raiwand 

Diesel 1999 135.9 110 0 0.00 

20 Habibull
ah 
coastal(H
CPC) 

Baluchist
an/ 
Quetta 

GAS/ 
Combo 

1999 140 129 719000 58.6 

21 Rousch Punjab GAS/ 
Combo 

1999 450 395 2465000 62.5 

22 Saba 
Power 

Punjab/ 
Shaikhop
ura 

Steam 1999 134 126 33000 2.81 

23 Fauji 
Kabir 
wala 

Punjab/ 
Khaniwa
l 

GAS/C
OMBI 

2000 157 151 991000 72.0 

24 Japan 
Power 

Punjab/R
aiwand 

Diesel 2000 135 107 0 0.00 

25 Uch 
Power 

Baluchist
an/Dera 
murad 

GAS/C
OMB 

2000 586 551 4131000 80.4 

26 Alter 
Energy 
Ltd 

Punjab/ 
Attock 

Gas 2001 31 27 173000 63.7 

27 TNB 
Liberty 
Power 

Sindh/ 
Dharki 

GAS/ 
Combo 

2001 235 212 1218000 59.1 

28 Davis 
Energon 

Punjab/ 
Jhang 

GAS  2013 13 10 70000 61.4 

29 Atlas 
Power 

Punjab/S
haikhopu
ra 

Steam 2009 219.2 213 1462000 76.1 

30 Nishat 
Power 

Punjab/ 
Multan 

Steam 2010 202.1 195 1410000 79.6 

         
31 Orient 

Power 
Punjab/ 
Baloki 

GAS/ 
STEA
M 

2010 229.1 212 1037000 51.6 

32 Engro Sindh/ GAS/ 2010 233.4 213 1427000 69.7 
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No Name of 
Plants 

Province 
/City 

Type  
Of 
Plant 

Work 
From 

Nomin
al 

Power  
(MW) 

Mean 
Practical 
Power(M
W) 

Generation 
2015(MWh
) 

capacity 
Factor 
%

Energy Dharki STEA
M 

33 Saif 
Power 

Punjab/ 
Sahiwal 

GAS/ 
STEA
M 

2010 228.5 205 766000 38.2 

34 Hubco Punjab/ 
Narowal 

Diesel/
Combo 

2011 219.2 213 1418000 73.8 

35 Halmore Punjab/ 
Shaikhop
ura 

GAS/ 
STEA
M 

2011 228.6 206 713000 35.6 

36 Saphire Punjab/ 
Muridke
y 

GAS/S
TEAM 

2010 228.6 212 943000 47.0 

37 Nishat 
Chunian 

Punjab/
Multan 

Diesel/
STEA
M 

2010 202.1 195 1415000 79.9 

38 Liberty 
Power 
Tech 

Punjab/F
aisalabad 

Diesel/
STEA
M 

2011 202 196 1515000 85.6 

39 Foundati
on Power 

Sindh/D
harki 

GAS/ 
STEA
M 

2011 229.8 178 1403000 69.7 

40 Uch 
Power-II 

Baluchist
an/ 
D.M 
Jamali 

GAS/ 
Combo 

2014 386 380 2415000 71.4 

41 JDW 
Sugar 
Mill-II 

Punjab/ 
Sadiqaba
d 

Bagass
e 

2014 26.4 23 163000 70.4 

42 JDW 
Sugar 
Mill-III 

Sindh/ 
Ghotki 

Bagass
e 

2014 26.8 23 124000 52.8 

43 R.Y.K.M
.L 

Punjab/ 
R.Y.K 

Bagass
e 

2015 24 23 32000 15.2 

29   Total by IPPs 8691 7871 43547000 57.2 
 Production by KESC     

44 Bin 
Qasim 
Station 

Sindh/ 
Karachi 

STEA
M 

 1260 1260   

45 SITE 
Power  

Sindh/ 
Karachi 

GAS Turbine 100 100   
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No Name of 
Plants 

Province 
/City 

Type  
Of 
Plant 

Work 
From 

Nomin
al 

Power  
(MW) 

Mean 
Practical 
Power(M
W) 

Generation 
2015(MWh
) 

capacity 
Factor 
%

46 Korangi 
Power 

Sindh/ 
Korangi 

GAS Turbine 80 80   

47 Korangi 
Power 

Sindh/ 
Korangi 

STEA
M 

 316 316   

48 Karachi 
Small 
IPPs 

Sindh/ 
Karachi 

GAS  228 228 7144000  

5  Total by KESC 1984 1984 9318000 53.6 
         

49  Grand total 16599 14412 58177103  
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



    

16 
 

 

Nominal power of different thermal power station are shown below in chart 2 

 
Chart 2 Thermal power stations with nominal Power 
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2.4. Nuclear Power: 
Nuclear plants produce electricity by boiling water into steam. This steam is then used to 

turn turbines in Nuclear power plant for electricity generation. Uranium fuel is used which 

consist of some ceramic pellets for electricity production in Nuclear power plants. The 

process of producing electricity in nuclear plants is called fission. The first commercial 

Nuclear power station started working in 1950s. About 440 commercial nuclear reactors are 

operating in 31 countries with over 380,000 MWe of total capacity and approximately about 

65 more nuclear reactors are under construction. 

 

 

Figure 3 A sketch of nuclear power plant [10] 

 

Pakistan Atomic Energy Commission (PAEC) is responsible for all nuclear energy and 

research applications in the country. Because of International Atomic Energy Agency doubt 

to use nuclear power plants for military usages, Pakistan is largely excluded from trade in 

nuclear power plants or materials, which slow down its development of civil nuclear energy 

but china is ready for nuclear co-operation with Pakistan. Pakistan’s first nuclear power 

reactor KANUPP with 137MWe capacity started in 1971 and is located in Sindh province 

about 25km west of Karachi. Pakistan is producing only 3% of total electricity from three 

nuclear power plants which has total capacity 787MWe. More details of Nuclear power 

plants are showed in table 3 below. 
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Table 3: Nuclear power plants 

No Name of Plant Province/Cit
y 

Operationa
l year 

Nominal Power 
(MW) 

Generation 2015 
(MWh) 

1 KANUPP Sindh/ 
Karachi 

1972 137 0 

2 CHASHNUPP
1 

Sindh/ 
Chashma 

2000 325 2455000 

3 CHASHNUPP
2 

Sindh/ 
Chashma 

2011 325 2541000 

   Total 787  
 

Following Chart 3 is showing nominal power of nuclear power plants according to the table 

3. 

 

 
Chart 3 Nuclear Power Plants With nominal Power 
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2.5. Wind Power: 
Wind is a clean source of renewable energy with no air or water pollution, unlike 

conventional power plants, wind plants emits no air pollutants or greenhouse gases. Farmers 

use Wind mills to grind grains and pump water. Today many wind turbines are used to 

extract electricity from breeze. The first windmill was built in Scotland in 1887 for electricity 

production. Even though wind turbines are increased about 25% a year during past decade 

but still it provides a small amount world’s energy. 

Wind turbines can be as tall as 20 story building and normally have three long blades. The 

wind spins the blades, which turns the shaft connected to a generator that produces 

electricity.  Germany has the most installed wind energy capacity, followed by Spain, United 

States, India, and Denmark.  

Due to increase in cost of fossil fuel and different environmental problems, Pakistan is 

working to produce electricity from renewable resource like Wind and solar power.  

 

 
Figure 4 foundation wind power plant [9] 

 

Currently 5 wind power projects with installed capacity of 255.4 MW are in operation. Wind 

power contribution to Pakistan’s total power production is less than 1%. Last year total wind 

power production of Pakistan was 457GWh.  

Table 4 below explains different wind power plants with their specification 
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Table 4: Wind power plants with specifications 

No Name of 
Plant 

Province/
City 

Work 
year 

Nominal 
Power(M
W) 

Mean 
Practical 
Power(MW) 

Generation 
2015(MWh) 

C
apacit

y Factor  
%

 

 Alternative Energy Development Board (AEDB)  
1 Fauji 

Fertilizer 
company 

Sindh/ 
Jimpir 

2013 50 50 139000 31.7 

2 Zorlu 
Energy 
Wind 
Power 

Sindh/ 
Jimpir 

2014 56.4 56 156000 31.6 

3 Foundati
on Wind 
Energy-I 

sindh/ 
Gharo 

2015 50 50 26000 5.9 

4 Foundati
on Wind 
Energy-
II 

Sindh/ 
Gharo 

2015 50 50 56000 12.8 

5 TGF 
Wind 
Farm 

Sindh/ 
Jimpir 

2015 50 50 80000 18.3 

   Total 256.4 256 457000  
 
Bar chart 4 is showing nominal power of wind power plants that are operational in Pakistan. 

 

 
Chart 4 Wind Power Plants with nominal power 
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2.6. Solar Power: 
Solar power is produced by storing sunlight and converting it into electricity by solar 

panels. Solar power is mostly used in remote areas. Solar thermal power plants uses different 

techniques to apply sun energy as heat source. With most commonly used Photovoltaic 

electricity where photovoltaic absorbs direct sunlight. This solar radiation is converted into 

direct current electricity (DC). Direct current that flows from solar panels is converted into 

Alternating current (AC) used by local utilities. At last, electricity travels through 

transformers and the voltage is boosted for delivery onto the transmission lines and is 

distributed to consumers. 

 

 
Figure 5: A Sketch of solar power plant [8] 

 

Pakistan is in initial stages to produce the electricity through solar power. Pakistan is 

building solar power plants in Punjab, Sindh and Baluchistan. These programs are under 

development by the International Renewable Energy Agency, China, Sweden, and Pakistan 

Alternate Energy Development Board (ABED). 
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Figure 6: Quaid-e-Azam solar power park [20] 

 

May 2015 Pakistan launched its first solar power plant called Quaid-e-Azam Solar power 

Plant with 400,000 solar panels spread over 500 acres (202 hectares) of sun-baked southern 

Punjab Province. This solar Park has 100 MW of nominal power which is less than 1 % of 

total installed capacity of Pakistan. This capacity will be increased to 1500 MW in two year. 

The generation of this plant was 26 GWh in 2015 which is less than 1% of total power 

generation in Pakistan. The plant is built by China's Tebian Electric Apparatus Stock Co Ltd 

(TBEA), took a year to build at a cost of $190 million.  

 

Table 5: Solar Power plant 

No Name of 
Plant 

Province/C
ity 

Work 
in year 

Nominal 
Power 
(MW) 

 Practical 
Power 
(MW) 

Generation 
2015 (MWh) 

C
apacit

y Factor 
%

 

1 QSPPB Bahawalpu
r 

2015 100 100 26000 2.9 

 

 

 

 



    

23 
 

2.7. Overview of total production: 
Pakistan has total 81 operational power plants with installed capacity of 24857MW 

producing 95730GWh of electricity. In this part we are giving detailed overview of total 

electricity production in terms of different energy sources. We also gave an overview of 

different power producers in different charts and tables. Also At the end we explained history 

of power production development in Pakistan since 1990. Table 6 followed by chart6 below 

shows overview of installed power in percentage by different energy resources. 

 

Table 6: Installed capacity and generation by Energy resources  

No Source No of 
Plants 

Installed 
Capacity 
(MW) 

Generation 
2015(GWh) 

Installed  
Capacity 

in  % 

Generation  in 
System % 

1 Hydro 23 7114.7 32074 28.6 33.5 
2 Thermal 49 16599.1 58177.103 66.8 60.8 
3 Nuclear 3 787 4996 3.2 5.2 
4 Wind 5 256.4 457 1.0 0.5 
5 Solar 1 100 26 0.4 0.03 
5 TOTAL 81 24857.2 95730.103 100.0 100.0 

 

 

 
Chart 5: Electric Installed capacity by sources 
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Chart 6: Electric Installed capacity by sources  

 

As we can see above in table 6 followed by chart 5 and 6 Pakistan have total 81 power plants 

in which most of thermal power plants are 49 and hydro power plants are 23. Pakistan have 

total thermal installed capacity 16599MW which is 67% of total installed capacity of 

electricity.  

Total power generation in 2015 is showed in bar chart 7 and Pi chart 8 is showing 

contribution of different sources in percentage. 

 

 
Chart 7: Power generation bar chart 2015 by source 
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Chart 8: Power generation in % 2015 by Different source 

As we can see above in chart 7 and 8 that Pakistan is producing 61% of electricity from 

thermal resources with total generation is 58177GWh followed by Hydro which is 34%. 

Thermal production is costly at the same time not environment friendly as compared to other 

form of energies. Pakistan have a potential more than 100000MW from renewable resources 

but only produce 34% of electricity from hydro and less than 2% from solar and wind power. 

Table9 is showing contribution of power production by different producers and chart 9 and 

10 give quick view installed capacity by different producers. 

 

Table 7: Nominal Power by different power producers 

No Producers No of 
Plant
s 

Installed 
capacity 
(MW) 

Generation 
2015(GWh) 

Installed 
Power in % 

Generation 
2015 % 

1 WAPDA(Hydro) 19 6901.7 31525 27.8 13.3 
2 IPPs(Hydro) 4 213 549 0.9 0.2 

IPPs(Thermal) 30 8691 43547 35.0 18.4 
3 GENCOs(Therma

l) 
14 5924 146030.103 23.8 61.8 

4 KESC(Thermal) 5 1984 9318 8.0 3.9 
5 PAEC(Nuclear) 3 787 4996 3.2 2.1 
6 AEDB (Wind) 5 256.4 457 1.0 0.2 

AEDB(Solar) 1 100 26 0.4 0.01 
 TOTAL 81 24857.1 95730.103 100.0 100 
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Chart 9: Installed capacity chart of different producers 

 

 

 

 
 

Chart 10: Installed capacity % chart by different producers 
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Table 8 below shows number of plants province wise, there are total 81 power plants located 

all over the country and the biggest province Punjab is leading with 35 number of plants. 

Table 8: Number of plants Province wise 

Province Number of Plants 
Punjab  35 
Sindh 22 
Baluchistan 7 
K.P.K 13 
A.J.K 3 
 Total                                                           81 

 

 

 
Chart 11: No of Power plants Province wise 

 

With time, increase in population resulted in more demand of electricity and the government 

was trying to produce more electricity with installation of some new power plants and they 

were progressing year by year as shown in table 9 and  bar chart 12. The share of hydro 

power is 34 percent of total installed capacity in 2015 as compared to nearly 45 percent in the 

1990s. The development of the hydro power projects suffered a slowdown despite the large 

potential of hydro power generation. Pakistan has a hydro potential of about 60,000 MWs of 

which only 7115 MW has been exploited so far. 

Following table 9 gives development statistics of electricity capacity in Pakistan sincs1990. 

Following chart 12 give a quick view of electric power developments in % age and bar chart 

13 gives a quick view of installed capacity developments by source since 1990. 
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Table 9: Installed capacity development since 1990 

year Hydro 
power(MW) 

Thermal 
(MW) 

Nuclear(
MW) 

Wind+Sola
r 
(MW) 

Total 
(MW) 

increase in %age 
Year by Year 

1990 2897 3512 137  6546 - 
1991 2897 4126 137  7160 9.4 
1992 3329 4134 137  7600 6.1 
1993 3761 4361 137  8259 8.7 
1994 4725 4926 137  9788 18.5 
1995 4825 5738 137  10700 9.3 
1996 4825 6238 137  11200 4.7 
1997 4825 8131 137  13093 16.9 
1998 4825 8858 137  13820 5.6 
1999 4825 8975 137  13937 0.8 
2000 4825 9619 137  14581 4.6 
2001 5039 10170 462  15671 7.5 
2002 5039 10455 462  15956 1.8 
2003 5039 10455 462  15956 0.0 
2004 6493 10549 462  17504 9.7 
2005 6493 10577 462  17532 0.2 
2006 6493 10577 462  17532 0.0 
2007 6474 10727 462  17663 0.7 
2008 6555 10947 462  17964 1.7 
2009 6555 11142 462  18159 1.1 
2010 6555 12012 462  19029 4.8 
2011 6627 13709 787  21123 11.0 
2012 6627 13222 787  20636 -2.3 
2013 6928 13222 787 50 20987 1.7 
2014 7097 14251 787 106 22241 6.0 
2015 7115 16599 787 356 24857 11.8 

 

 
Chart 12: Electric Power Developments in %age   since 1990  
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Chart 13: Installed Capacity Developments by source since 1990 
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2.8. Transmission and Distributions: 
Pakistan’s electricity network is based on 500 kV, 220 kV, 132kV and 66kv 

transmission and distribution lines. Primary Transmission lines with 500 kV connects  north 

to south, and transmission lines with 220 kV, 132 kV and 66 kV branched from 500 kV are 

connected to main market called secondary transmission lines.  

NTDC as a transmission company of PEPCO is managing to take over all the properties, 

rights and assets obligations and liabilities of 220 KV and 500KV Grid Stations and 

Transmission Lines/Network owned by (WAPDA). NTDC operates and maintains twelve 

500 KV and twenty nine 220 KV Grid Stations, 5187 km of 500 KV transmission line and 

9687 km of 220 KV transmission line in Pakistan except KESC. KESC produce and supply 

the electricity to the Karachi city and nearest villages of Karachi, inter connected with NTDC 

through 220 and 132 kV transmission lines.  

NINE distributions companies (DISCOs) are affiliated with PEPCO. With the transmission 

lines 500 and 220 kV, power is handed over to DISCOs to distribute it to the consumers. This 

distribution is achieved with 132 kV & 66 kV transmission lines. Finally electricity is 

transformed to low voltage for usage.  

Table 10 below showing different transmission lines province wise in km. 

 
Table 10: Transmission lines in Provinces 

                                                  Transmission lines in km 
Province 500kV 220kV 132kV 66kv Total (Circuit Km) 
Punjab 3769 5724 15159 4269 28921 
Sindh 1216 1326 1413 1709 8364 
KPK 175 1277 3404 2098 6954 
Baluchistan 27 1360 4596 1497 7470 
Total 5187 9687 24572 9573 51709 
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Figure 7 Existing NTDC grid map with 500KV and 220KV Transmission lines [15] 
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Table 11: Transmission lines development since 1990 

Year 500kV 220kV 132kV 66kV Total Km 
1990 1863 2922 17494 6728 29007 
1991 2175 3124 18290 6830 30419 
1992 2175 3150 18676 6839 30840 
1993 2175 3210 19117 6873 31375 
1994 2623 3504 19662 7047 32836 
1995 3315 7848 23949 7176 38293 
1996 3902 4422 24325 7214 39863 
1997 4074 4782 24634 7214 40704 
1998 4079 5340 24709 7262 41390 
1999 4079 5378 25322 7262 42041 
2000 4094 5498 25661 7291 42544 
2001 4094 5544 25881 7376 42895 
2002 4094 5544 26068 7374 43082 
2003 4175 5544 27337 7454 44510 
2004 4344 2852 27731 7551 45449 
2005 4344 6993 28196 7552 47085 
2006 4453 6993 29240 7617 48303 
2007 4712 7318 31779 7617              51425    
2008 4748 7318 22497 9587           44149        * 
2009 5078 7325 23440 9116           44958        * 
2010 5078 7368 23995 9069           45509        * 
1011 5078 7427 25359 9226           47089        * 
2012 5078 7948 25646 9271           47942        * 
2013 5144 8358 26161 9179           48842        * 
2014 5147 8605 27108 9035           49895        * 
2015 5187 9687 27272 9563           51709        * 

*KESC was privatized in 2008. Since 2008, the data of 132 kV & 66 kV 

lines, is being provided by only DISCOs. We did not find transmission lines 

data of 132 k V & 66 kV from KESC. 

 

Above table 11 gives development statistics of the transmission lines year by year. Following 

bar chart 14 gives a quick view of transmission lines developments since 1990. 



    

33 
 

 
Chart 14: Transmission line development quick view since 1990 

* KESC was privatized in 2008. Since 2008, the data of 132 kV & 66 kV lines, is being provided by DISCOs. 
We did not find data of 132 kV and 66 kV lines from KESC. 
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Table 12: Capacity and Generation with T&D Losses 

Year Installed 
Capacity 
(MW) 

Genera
tion(G
WH) 

Maximu
m 
Demand  
(MW)  
 

Load 
Factor 
% 

Units For 
transmissi
on 
(GWh) 

Units 
Billed 
(GW
h) 

T & D Losses 
Total % of 

Gener
ation 

1997 13093 52750 8505 70.80 49564 38529 11035 22.3 
1998 13820 53263 9033 67.31 52192 39422 12770 24.5 
1999 13937 53737 9074 67.60 52752 38900 13852 26.3 
2000 14581 52873 9556 63.16 54672 40910 13762 25.2 
2001 15671 58455 10033 66.51 57282 43384 13898 24.3 
2002 15956 60860 10358 67.07 59545 45204 14341 24.1 
2003 15956 64040 11000 66.46 62694 47421 15273 24.4 
2004 17504 69020 11527 68.35 67697 51492 16205 23.9 
2005 17532 74111 12385 68.31 71670 55278 16392 22.9 
2006 17532 82079 13066 71.71 80404 62405 17999 22.4 
2007 17663 87666 13645 73.34 85987 67480 18507 21.5 
2008 17964 86070 14151 69.43 84584 66539 18044 21.3 
2009 18159 84149 14055 68.35 82702 65286 17416 21.1 
2010 19029 88671 14309 70.74 87115 68878 18237 20.9 
2011 21123 90306 14468 71.25 90575 71672 18903 20.9 
2012 20636 89424 15062 67.77 88987 71368 18355 20.6 
2013 20987 87893.

5 
14756 68.00 87080 70508 17762 20.4 

2014 22241 94728.
4 

16170 66.88 94089 76543 18913 20.1 

2015 24857 95730.
10 

17233 67.32 95730 78113 19364 20.2 

 

The above table 12 gives overview of electric power capacity and generation with 

transmission /distribution losses since 1990.  
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3. Crises and shortfall 
Pakistan is facing serious energy deficit from last 10 year. Bad governance, inability, 

lack of transparency, distribution and transmission losses (most probably due to theft), have 

made Pakistan one of the worse country as far as energy production is concerned. There is a 

big gap between demand and supply resulting in load shedding of electricity. Pakistan is 

continuously suffering from power crises as nearly one third of demand for electricity, during 

last year could not be met because of supply constraints. Pakistan has had too much potential 

to get electricity, but very few power producing plant were installed due to lack of any 

integrated and proactive planning to fulfil future needs. As a result, supply shortages noticed 

on average was 5000MW, which further increased to 7000MW last July. Such a big gap has 

led to load-shedding of 12-16 hours across the country.  

As we can see above in table 12 Pakistan has installed capacity of about 24958 MW, but 

instead demand is 17000 MW. Pakistan generating 95730 GWh electricity but 5000-7000 

MW shortfall was faced in 2015. This is because Pakistan’s power sector is facing number of 

very serious issues. The key to success in the power sector lies in the resolution of these 

issues. The main issues are discussed below: 

3.1. Maintenance of power plants: 
Poor management plays a big role in electricity crises. Pakistan has installed capacity 

which is more than its demand, but at same time only 60 % of this installed capacity is used 

because of some thermal power plants are off-grid and some of them are not operating 

efficiently due to the lake of maintenance. Due to instability in political government, 

management totally ignored necessary repairing program for these power plants and as a 

result of which they remained off-grid.  Also some hydro power project are worth mentioning 

here as they are not working to their full potential due to lack of government timely attention 

to their maintenance. 

3.2. Circular Debt: 
  Circular debt is seriously affected Power sector as well as created financial problems. 

Power generation companies when failed to clear their dues to fuel suppliers, caused this 

debt. The fuel suppliers in turn default on their payment assurance towards refineries, oil and 

gas suppliers. This happened when Distribution companies (DISCOs) cannot collect revenues 

efficiently because of electricity theft, transmission/distribution losses and below cost power 

tariff. As a result, most of the thermal power plants were forced to operate at a very low 

capacity factor and hence low generation of electricity Couse increase in shortfall. We know  
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Pakistan produce 64 % electricity from thermal power, Due to non-availability of oil and gas 

supply as well as lack of funds, the country lost between 2000 MW to 3000 MW potential of 

thermal power generation by some power plants as they remained off-grid. 

The above mentioned inefficiencies, theft, transmission/distribution losses and fluctuation of 

oil prices are resulting in debilitating levels of subsidies and circular debt. Currently, 

estimated circular debt (as in 2015) ranges from 5 to 6 billion U.S dollars according to 

government of Pakistan. 

3.3. Imbalance energy mix: 
As we can see in chart 8 total current installed generating capacity is from the 

contribution of 34% of hydro and 61% is from thermal. These are the main sources of 

electricity generation in the country. Whereas, nuclear power shares is only 5%, wind and 

solar power also has very small contributions.  

From last 20 years Pakistan did not take interest in hydro power generation, instead they 

installed thermal power plants which caused the share of hydro power to go down in the 

national electricity generation. Therefore hydro contribution in total electricity generation has 

reduced from 45 percent in 1990 to less than 30 percent in 2015.  The remaining 61 percent 

has been filled by thermal power. This has increased the overall cost of power generation in 

Pakistan because of relying more on non-renewable resources. 

Renewable energy from hydroelectric power stations is the economical and most 

environment friendly. Pakistan is capable to produce more than 60,000MW of electricity 

from hydro power but unfortunately the installed capacity of hydro power is only 7115MW, 

which is about 12% of total potential. Also this 7115MW of capacity can only be available if 

the hydro power stations work to their full potential. Sometimes, only one third of electricity 

is generated because of the shortages of water in Dams.  

Pakistan have potential to produce electricity from Coal sources which is the cheapest source 

of fuel in the thermal production. We have 185 billion tons amount of coal reserves. But 

Pakistan have only 1 thermal power plant that is working on coal which have a capacity of 

200 MW. 

Pakistan also have potential to produce electricity from solar and wind power but 

unfortunately government of Pakistan in 2013 showed more interest to produce electricity 

from these renewable resources which will be discussed later in next section about renewable 

resources. 
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3.4. Pricing Policy: 
The responsible authorities of Pakistan were not good enough to set the prices for 

electric services. Actually they were charging less from consumers than the actual cost and 

should be called a bad pricing policy. As we know Pakistan is producing more electricity 

from thermal resources which mostly are oil and gas and are imported from other countries. 

We also know that oil and gas prices fluctuate regularly so it was hard for the policy makers 

to set a fix rate. And as a result of which they have to give subsidy to the consumers.   This 

created a big gap between actual cost and recovered bills. This difference, which of course 

was hard for the government, and was paid as financial add, as a result of this, resources were 

deflected from other arrangements. This pricing policy system has caused problems. As 

Electric services dues not being recovered fully stopped potential investors to invest more in 

power sector. This debt is also connected to circular debt which is the major problem in 

Pakistan. 

3.5. Transmission and Distribution: 
Transmission and distribution losses are directly connected to Leakage Current Losses, 

Dielectric Losses, open circuit Losses and theft of electricity. As we can see in chart 15, 

Pakistan is facing 20 to 25% transmission and distribution losses. Of course the tariff is 

increased due to increase of transmission/distribution losses. Distribution losses are a bit 

higher than transmission losses which are 70 percent. These T&D losses are playing main 

role in increasing circular debt and that is because distribution companies failed to cover 

these losses. The recovered collection of revenue was not enough to pay back to producers. 

 

 
Chart 15 transmission and distribution losses since 1997 
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Pakistan power sector is transmitting and distributing electricity with overhead line. Lack of 

proper maintenance, replacement of old transmission lines, and grid stations also causes T&D 

losses. Electricity distribution equipment in Pakistan is very old and not properly installed 

which gives an opportunity of electricity theft as well as T&D losses. At the end it can be 

said that Pakistan is facing T&D losses which are dependent on old equipment’s and open 

circuits. 

3.6. Energy conservation: 
Pakistan has enough energy saving potential to overcome electricity crises. Total energy 

saving potential of Pakistan is 11.16 million tons of oil equivalent. The gap which is already 

created between supply and demand can only be reduced by using energy efficiently with 

which noticeable gains will be achieved in supply. In Pakistan Demand of energy is 

increasing day by day due to population growth and industrial advancement. Many other 

reasons like high losses in energy, a lot of energy is wasted while supplying electricity and 

the old electrical infrastructure is still poorly managed  and no investment is done in making 

it according to modern standards. Using Energy efficiently can save up to 18 percent of total 

used energy in the country which in other words could enable us to import almost half of net 

oil we are importing now.  

Pakistan is consuming more energy as compared to some other Asian countries. Consumption 

per unit of GDP of Pakistan is more than double to that of the world average. Pakistan also 

has very high distribution and transmission losses, which is about 23 percent. These losses 

have a very big impact on electricity cost and it is also contributing to power shortages. Small 

duties like avoiding needless consumption can decrease energy consumption by more than 10 

percent.  For example, controlling cooling or heating. It is important that besides setting up 

new power plants, a serious step towards the conservation of energy should be taken to use 

the available capacity in an efficient way. 
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4. Development of renewable energy sources in Pakistan 

4.1. Renewable Energy: 
Renewable energy or green energy can be defined as resources which can be replaced and 

reused naturally in the same amount. Some renewable resources are unlimited and they 

provide substantial advantages to our climate, health and economy. Main renewable energy 

resources are as follows: 

 Hydro Power  

 Wind power  

 Solar  

 Geothermal  

 Biomass and waste  

Advantages of renewable energy:  

The advantages of renewable resources can easily be understood if we compare renewable 

and non-renewable resources. For example Natural gas emits 0.2-6 pounds of Carbon di 

oxide C02 equal per kilowatt-hour (C02E/kwh), emission of coal is between 1.4 to 3.6 

pounds of C02E/kwh,  in contrast if we look at wind power which emits only 0.02-0.04 

pounds  of C02E/kwh, solar 0.07-0.2 pounds and hydroelectric from 0.1-0.5 pounds of 

C02E/kwh. So it is very much clear that using renewable resources rather than fossil fuels for 

electricity generation is much more environment friendly and have significant public health 

benefits. 

4.2. Renewable energy potential in Pakistan: 
      Pakistan is naturally gifted with a lot of renewable resources which include solar, wind 

and water. These resources are the most efficient, cleanest, and economical form of energy. 

Pakistan is producing 34% of electricity from renewable resources. Highest contribution is 

from hydro power which is 31% of total installed capacity of electricity. To reduce the 

shortfall and increase energy production, using current renewable resources and exploiting 

more renewable resources is essential to overcome electricity deficiency in the country. As 

explained above, these renewable resources are economical and will reduce country’s 

dependence on oil and gas. Other benefits of using renewable are short gestation period, 

relieves grid resources, energy security, low infrastructure needs, and environment friendly 

reduction of carbon emissions. Pakistan’s different renewable resources potential is explained 

below. 
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4.2.1. Solar energy potential: 
Solar energy means affordable and cheap energy with no pollution. Pakistan has a 

potential to generate over 2.324 million MW electricity per annum through solar thermal and 

photovoltaic systems. The solar system can be used all across Pakistan because the country is 

located in the Sun Belt. High levels of solar radiation are received throughout the year as sun 

shines for 250-300 days per year and in Pakistan. Average Sunshine is 8-10 hours per but 

there are a few cloudy days in the wettest regions. Annual solar radiation intensity greater 

than 200 W/m2 was observed in almost every part of the country except some of the coastal 

and northern regions. 

 

Figure 8 Pakistan direct solar radiation [14] 

Solar power Developments in Pakistan: 

The World Bank is helping Pakistan’s Alternative Energy Development Board (AEDB)-

Government to implement a Renewable Energy Resource Mapping program which will cover 

almost all parts of the country. The project is financed by World Bank Energy Sector 

Management Assistance Program (ESMAP). Their focus is to estimate wind, solar and 

biomass resources. Nine sites have been already identified in Pakistan. These sites are 

distributed all over Pakistan, covering different solar and climatic regimes. Seven solar data 

measuring stations have already been installed. 

Initially, Pakistan is producing 100MW of electricity from solar energy and it will be 

increased to 1500 by 4 years. Currently, 29 projects of 710 MW capacity are under 

construction, supervised by AEDB, will be completed at the end of 2018. 
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Table 13: Solar power development in next two year 

Year to 
commissioning 

Projects Yearly cumulative capacity 
(MW) 

2016 6 46 
2017 3 150 
2018 22 514 
 29 710 
 

4.2.2. Hydro energy potential: 
Hydro power is the cheapest, cleanest and indigenous form of energy. Pakistan has 

60,000 MW of identified projects and 100,000MW potential. These projects are in the 

following provinces: 

 

 KPK (24736 MW)  

 Gilgit-Baltistan area (21725 MW)  

 Azad Jammu & Kashmir (6450MW) 

 Punjab (7291MW).  

 

Water resources in forms of different many rivers and canals can be used to make dam there 

to generate Hydro Power. However Hydro power is used to produce only 34% of electricity 

of total generation. Following chart 16 shows Hydropower Resources potential built on 

Major Rivers. 

 

 
Chart 16: Identified Hydropower Resources on Major Rivers 
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Hydro power Developments in Pakistan: 

There are some big hydro power projects that are under implementation and are part of vision 

2025 of Pakistan. 

 

Table 14: development of Hydro Power Projects  

No Name of 
Project 

Commissioned 
year 

Nominal Power 
(MW) 

Province/River 

1 Diamer-Bhasha 
Dam 

2020 4500 KPK/Indus 

2 Neelum Jhelum 2017 969 AJK/Jhelum 
3 Bunji Dam 2023 7100 Gilgit/Indus 
4 Dasu Dam Future Project 5400 KPK/Indus 
5 Thakot Future Project 4000 KPK/Indus 
6 Patan 2017 2300 Punjab/Indus 
  Total 24269  
 

Generating electricity from small Hydropower projects is considered as one of the cost 

effective option and this sector has mainly been controlled by provincial governments of 

Pakistan. Currently, some small Hydropower projects of 877 MW are under implementation 

and around 1500MW capacity projects are available for development and will hopefully be 

authorized within 3 years. 

4.2.3. Wind energy potential: 
Wind power is considered as a sustainable form of renewable resource to generate 

electricity. Wind power can be used in Baluchistan and Sindh provinces of Pakistan to 

produce electricity. Sindh wind energy corridor is one of the suitable sites for power 

production in the country. Ghoro and Keti Bandar Wind Corridors spreading 60 km along the 

coastline of Sindh province and is more than 170 km deep towards the land alone, has a 

potential to generate more than 60,000 MW of electricity. Figure 9 below shows some 

classification of wind power in different areas of Pakistan. 



    
 

43 
 

 
Figure 9: Wind Power Specification in Pakistan [21] 

Wind power Developments in Pakistan: 

Currently, 5 projects of 255.4 MW are in operation. About 10 projects having capacity of 

500MW have got enough funds and are under construction. June 2015 AEDB announced 

Pakistan will be able to add about 3000MW of electricity in the next 5 years. Below is the list 

of different future power projects that are under construction and will be fully operational at 

the end of this year. 

Table 15: Wind Power development 2016 

No Name of Project Commissioned year Nominal Power 
(MW) 

Province/City 

1 Sapphire wind power  2016 50 Sindh/Jhimpir 
2 Metro power limited 2016 50 Sindh/Jhimpir 
3 Younas energy 2016 50 Sindh/Jhimpir 
4 Master wind energy 2016 50 Sindh/Jhimpir 
5 Tapal wind energy 2016 30 Sindh/Jhimpir 
6 United energy  2016 99 Sindh/Jhimpir 
7 Dwood Power 2016 50 Sindh/Gharo 
8 Tenega limited 2016 50 Sindh/Jhimpir 
9 Gul Ahmad wind Power 2016 50 Sindh/Jhimpir 
10 Sachal Energy 2016 50 Sindh/Jhimpir 
 Total  529   



    
 

44 
 

Conclusion:  
 

After a lot of research and detailed study of Pakistan Electric power sector, it 

can be easily said that there are many problems in the Electric power sector. 

The causes of these problems are already explained above. Actually the whole 

power infrastructure is poorly managed which should be changed and 

remodelled in a way where Pakistan can manage to produce enough electricity 

for the residents, to run industries and factories.  

A proper planning is needed where Pakistan should rely more on Renewable 

resources instead of non- renewable resources. Actually Pakistan is producing 

highest percentage (61%) of electricity from thermal resources, which require 

oil and gas and are mostly imported from other countries. If Pakistan utilizes its 

hydro power potential and other renewable energy resources like wind and 

solar, Pakistan can easily get rid of all oil imports and the problem of electricity 

crises can be resolved. Therefore, focus should be on using renewable resources 

as much as possible for sustainable development and prosperity of the country. 
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