
INTRODUCTION TO 

RENEWABLE ENERGY (RE-611) 
BS FIRST SEMESTER 

CHAPTER 1-PART 2 

Dr. Jafar Khan Kasi 

DEPARTMENT OF RENEWABLE ENERGY , 

UNIVERSITY OF BALOCHISTAN, QUETTA 

1 



2 

PAPER –XV-C                                RENEWABLE ENERGY                 (50 marks) 

  

(1) RENEWABLE: Defining renewable, promising renewable energy sources, their 

potential availability and present status, existing technologies and availability. 
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CURRENT SITUATION OF ENERGY IN PAKISTAN 

The current energy crisis in the country has taught us 

many lessons and one of the keys is to utilize indigenous 

sources of energy.  

Pakistan's electricity generation mostly rely on thermal, 

and the country is making 35.2 % of the total electricity 

from oil.  

Renewable energy is a potential resource that can be 

tapped immediately to overcome the current energy crises 

and warrants energy security.  

Ninety-seven million people live in rural areas, 

comprising 7 million households.  

According to a report published by the International 

Energy Agency, 38 % of the Pakistani population remain 

without access to electricity (IEA, 2011).  
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CURRENT SITUATION OF ENERGY IN PAKISTAN 

Fifty four per cent of the rural population currently has 

no access to electricity, forcing them to live a sub-standard 

life of poverty and social inequity.  

 

As a result, development of the country is suffering as 

these areas possess abundance of resources and workforce 

that is currently disengaged from the mainstream.  

 

Use of renewable energy, due to its manifold advantages 

of having positive cross-cutting effects and impact over 

various levels of the economy and society can play a vital 

role in mainstreaming this large resource and help provide 

sustainability, and social and economic equity among the 

targeted rural population. 
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CURRENT SITUATION OF ENERGY IN PAKISTAN 
 

Pakistan total installed power generation capacity is 25.1 GW  

The average demand is 22,000 MW and the shortfall is between 

5,000 and 6,000 MW 

Pakistan's per capita electricity consumption is one-sixth of the 

World Average. World average per capita electricity consumption is 

2730 kWh compared to Pakistan's per capita electricity consumption of 

451 kWh. International Energy Agency has forecast that total 

electricity demand of the country will be 49,078 MW in 2025 

 

Electricity – Sources (2017) 
fossil fuel – 16,340 MW – 65.1%  

oil-35.2%  

gas-29.9% 

 

hydro – 6,611 MW – 29% of total 

 

nuclear – 1,405 MW – 6% of total 

https://en.wikipedia.org/wiki/List_of_power_stations_in_Pakistan, retrieved on 9-11-17 

https://en.wikipedia.org/wiki/List_of_power_stations_in_Pakistan
https://en.wikipedia.org/wiki/List_of_power_stations_in_Pakistan


6 

CURRENT SITUATION OF ENERGY IN PAKISTAN 

https://en.wikipedia.org/wiki/List_of_power_stations_in_Pakistan, retrieved on 9-11-17 

https://en.wikipedia.org/wiki/List_of_power_stations_in_Pakistan
https://en.wikipedia.org/wiki/List_of_power_stations_in_Pakistan


POTENTIAL OF RENEWABLE 

ENERGIES IN PAKISTAN 
Hydro power  

 The northern part of the country is rich in hydro power resources. 
Nearly 76 percent of the country’s total hydel potential can be 
harnessed in Khyber-Pakhtunkhwa and Gilgit-Baltistan. 

  

 Gilgit-Baltistan, rich in water resources, has tremendous potential for 
hydro power generation, estimated to be over 100,000 MW.  40,000 
MW only on Indus River and its main tributaries can be harnessed. In 
addition, the hydro power potential of 1,200 MW exists on sub-
tributaries, rivers and streams. 

 

 According to statistics obtained from the Private Power Infrastructure 
Board (PPIB), Punjab had a generation potential of 7,291MW, 
whereas Azad Kashmir had a reported potential of 6,450MW. 
Although hydro power is the cheapest source of electricity generation, 
but about 89 per cent of this potential still remains untapped. 7 



POTENTIAL OF RENEWABLE 

ENERGIES IN PAKISTAN 
Hydro power (Continue…) 

 Even if 50% of this potential is harnessed then it not only meets the 
energy needs of Pakistan but would be available for export to other 
countries. 

 Similarly if the potential in Chitral/Swat/Kaghan/AJK and other river 
sources is added to this potential on the Indus alone, you can gauge 
the prospects for the entire country.  

 

 Implications: If only 10,000 MW is harnessed, it will generate daily 
revenue of RS 240 Billion even if it is sold at a paltry rate of Rs1.0 per 
unit. This volume of revenue will not only be sufficient to pay the 
loans/interest but it will also generate thousands of jobs for the coming 
generation, besides making the region envy of the world. Proper 
management and harnessing of the above potential can generate huge 
revenue, avoidance of carbon pollution of 304 million tons per annum 
and other enormous benefits related to water security and disaster 
management. 
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POTENTIAL OF RENEWABLE 

ENERGIES IN PAKISTAN 
 SOLAR ENERGY 

 Located in the sunny belt, is lucky to have long sunshine hours and high 
insolation levels and is ideally located to take advantage of solar energy 
technologies. Solar mapping conducted by National Renewable Energy 
Laboratory (NREL), USA, in collaboration with USAID, has indicated a 
potential of 2.9 million MW in Pakistan (NREL, 2012). 

 This energy source is widely distributed and abundantly available in the 
country. The mean global irradiation falling on horizontal surface is about 200- 
250 watt per per day. This amounts to about 1500- 3,000 sunshine hours and 
1.9 - 2.3 MWh per m per year.  

 Balochistan province of Pakistan is particularly rich in solar energy. It has an 
average daily global insolation of 19 to 20 MJ/ per day with annual mean 
sunshine duration of 8 to 8.5 hours a day and these values are among the 
highest in the world. 

 For daily global radiation up to 23 MJ/ , 24 (80%) consecutive days are 
available in this area. Such conditions are ideal for PV and other solar energy 
applications. Pakistan can make use of this abundant and widely distributed 
solar energy for improving the socioeconomic conditions of the people living 
in remote areas and to reduce the poverty level. It is calculated that approx. 
40,000 remote villages will be electrified through solar energy. The provinces 
of Sindh and Balochistan are ideal for utilization of solar energy.  
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POTENTIAL OF RENEWABLE 

ENERGIES IN PAKISTAN 
 SOLAR ENERGY (Continue….) 

 In Balochistan, 77 % of the population is living in the rural areas and the 
population is very thin. These villages are separated by large distances with 
absolutely no connecting roads. Transmission lines are very expensive in this 
area and there is no chance of grid connection in the near future. Within the 
broad scope of Solar Power Technologies, following concrete opportunities 
are available in both on-grid and off-grid applications: 

 

 Village electrification; 

 Solar water pumps; 

 Solar water heating and space heating solutions; 

 Outdoor lighting (Solar/LEDs); 

 On-grid solar power projects using solar PV and solar thermal technologies; 

 

There are other options available but it is believed that fast-track development in 
solar energy for immediate impact can be obtained by exploiting the 
abovementioned segments 10 



POTENTIAL OF RENEWABLE 

ENERGIES IN PAKISTAN 
 WIND POWER  

 National Renewable Energy Laboratories (NREL) of USA under 

the USAID assistance programme in 2007 has carried out the 

wind resource study of Pakistan and developed a meso-scale 

map of Pakistan, showing the wind speed potential available at 

50 m height. NREL study has also confirmed the availability of 

wind resource in Sindh.  

 As per the wind resource map of Pakistan developed by NREL 

of USA, in collaboration with Alternative Energy Development 

Wind Energy Board (AEDB) and USAID, Pakistan has a 

potential of more than 300,000 MW of wind energy in whole of 

the country. 
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POTENTIAL OF RENEWABLE 

ENERGIES IN PAKISTAN 
WIND POWER (Continue….) 

 Now all this energy is not harnessed, if only 5% of this energy is 

harnessed, how much it can help our industrial and other sectors. 
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POTENTIAL OF RENEWABLE 

ENERGIES IN PAKISTAN 
Biomass 

 Millions of tons of solid biomass comprised of cotton and wheat 

stalks, rice husk, corn cobs and other crop residues are produced in 

Pakistan annually. Wheat stalk is used as feed for the livestock. Except 

for use of this resource by rural households, mainly for cooking, the 

biomass is not being used for power-generation on a wide scale.  

 Some companies use solid biomass residues to burn in boilers to 

generate steam for power generation. Burning biomass is not efficient 

from an energy conversion point of view.  

 World is now using new technologies like gasification that uses 

controlled conditions of temperature and oxygen level to convert the 

original biomass feedstock into producer gas or wood gas (if the 

feedstock is wood) and more heat content of the biomass is captured. 

There is a huge potential of generating electricity from biomass in 

Pakistan. Only the sugar industry has a potential of producing more 

than 1,000 MWs of electricity from biomass. 
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POTENTIAL OF RENEWABLE 

ENERGIES IN PAKISTAN 
 In addition to the sources mentioned above, Pakistan is also blessed 

with the following other renewable energy sources: 

 Biogas; 

 Geothermal; 

 Tidal / wave; and 

 Biofuels, Biodiesel and Ethanol. 

 

 The bottom line is renewable energy can be a game changer, most 
importantly it can provide electricity to areas which are not easily 
accessible, or electricity can’t be provided to them.  

 For example, in Gilgit there is a huge potential of producing 
environment-friendly electricity. Hydel and wind power based, 
regardless of the fact some areas don’t have access to electricity and 
most areas are facing the same problem as the rest of the country: 
Load-shedding. These areas can easily be provided with electricity, 
more importantly these areas can easily help tackle currently faced 
energy problem across the country, in fact help the country socially 
and economically 14 



POTENTIAL OF RENEWABLE 

ENERGIES IN PAKISTAN 
 Pakistan is currently facing a main crisis of threat to its Energy Security and 

an alarmingly low Human Development Index (HDI). Effective use of 
renewable energy can successfully address both these issues by improving the 
quality of life of the underdeveloped population, economic empowerment of 
the socially deprived and contribute to achieving the MDGs. Opportunities 
exist for investors, developers, manufacturers, lenders and other players to 
exploit the Pakistani renewable energy market. The Government has the 
opportunity to use renewable energies to overcome the existing energy crises 
and create job opportunities. The key challenge for the government is to give 
confidence to investors under the current security scenario, along with an 
assurance to address the circular debt issue for on-grid power projects. 
Pakistan's government has to create an enabling environment for off-grid 
electrification of villages and needs to create success stories. Microfinance 
models used in Bangladesh for renewable energy village electrification can be 
replicated to create success stories. Renewable energy can be effectively used 
for sustainable development and poverty alleviation in these areas by 
enhancing sustainable livelihood opportunities. The potential is huge and 
renewable energy can play a vital role to achieve energy security, supplement 
the on-grid electricity and change the lives of people living in rural areas. 
Out-of-the-box thinking and innovative solutions need to be evolved to create 
success stories. 
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POTENTIAL OF RENEWABLE 

ENERGIES IN PAKISTAN 
 According to a report published by the International Energy Agency 

(IEA, 2011), 38 % people in Pakistan remain without access to 
electricity. More than half of the rural population currently has no access 
to electricity, forcing them to live a substandard life of poverty and 
social inequity.  

 Water and Power Development Authority (WAPDA) of Pakistan 
estimates indicate that there are over 40,000 villages across the country 
that cannot be provided electricity as it would not be technically and 
economically viable to extend the national grid to the rural areas.  

 Out of these 40,000 villages, 6,968 have been identified in Balochistan. 
Renewable energy can be effectively used for sustainable development 
and poverty alleviation in these areas by enhancing sustainable 
livelihood opportunities. Rural demands for electricity pertain to, and 
are not limited to, lighting, heating & cooking, clean drinking water, 
agroindustries, small commercial and manufacturing establishments and 
production uses, e.g., water/irrigation pumping, crop processing, 
refrigeration, and motive power. There are many problems in 
introducing renewable energy in such remote areas, but nothing too 
tough to handle. 16 
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Thank You 
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