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HE life blood of a nation is with-
out doubt ample supply of ener-
gy. This energy may be in the
form of electricity, natural gas,
oil or nuclear energy. Recently solar, wind
or geo-thermal energy is increasingly con-
tributing to the energy needs of the world.

Countries such as Korea; Japan and USA
are even probing the possibility of tapping
methane (similar to natural gas) trapped in
the sea bed or in deep coal mines.
Pakistan is gifted with substantial hydro
electrical potential, natural gas resources
and one of the largest deposits of coal in
the world as well as un-limited energy
available from the sun and wind. However
before exploiting this potential, the cost

economics has to be kept in mind. Hydr
electricity, wind energy and solar energy
need a capital investment of approximate
lv 2.3 to 2.5 dollars per KWH

[his is fairly high investment but in the
long run cost of power generarion is very
low. It can even-out \l{llirl}l the life of the
power generation plant. Most hydro elec
tric, solar power stations and wind mills

have a life between 30 to 50 years. These
are however not consistent energy sources
and are strongly dependent on seasonal
fluctuations.

Electricity generation based on natural
gas is dwindling drastically because of
depleting resources of natural gas in the
country. In recent years the country has
witnessed gas load-shedding. The prefer-
ence is now to have gas for the domestic
consumers and for the industry.

Its availability for power generation is
now minimal. Power generation plants
based on natural gas have a capital invest-
ment of about one dollar per KWH and
power generation costs are between
rupees 3 to 5 per KWH. These will require
new gas reserves to be discovered, Import
of natural gas only supplements 14% of our
demand gap.

Power plants based on furnace oil have a
capital cost of approximately 1.5 to 1.6 dol-
lar per KWH. This investment is not too
high but there are issues of environmental
pollution. Furnace oil has high content of
sulphur and after 4-5 years of operation,
the plant boilers corrode with the result
that the generation capacity is almost
reduced to 50%. The cost of power is about
9:10 rupees per KWH.

Efficiencies of any power generation sys-
tem, whether it is nuclear or conventional
ranges between 28 to 33%. These systems
normally use heat from the nuclear reac-
tors, from burning natural gas, from burn-
ing of furnace oil or coal to boil water and
generate steam. This steam is then utilized
to rotate a steam turbine which is coupled
1o an electrical generator.

These days a breal:through in power
generation has occurred, where-by the
power generation efficiencies can be
increased to 58% and the life of the plants
can extend to 50 years. In these plants,
there is a pre-requisite to have either natu-
ral gas or coal gas as fuel. This gas burns in
a gas turbine which is coupled with an elec-
tric generator that produces electricity.

The hot gases which came out from the
gas turbine after combustion are then
passed through a heat exchanger which
generates steam and which runs a steam
turbine and power generator. This combi-
nation of two turbines is called integrated
gas combined cycle power generation sys-
tem or IGCC system and achieves efficien-
cies of 58%.

Pakistan has installed capacity of about

19500 MW Hydel -power generatmn
accounts for about 8000MW, whereas the
remaining generation capacity of 11500
MW is dependent on thermal power plants
which use natural gas/furnace oil, furnace
oil only or coal (Lakhra Power Plant).
Since natural gas is almost not available
for power generation and Lakhra is run-
ning at 25% of its capacity, 60% power sta-
tions are now based on furnace oil.

These power stations run on imported
fuel which is high in sulphur content and
therefore the life of these plants has been
drastically reduced and they are running
at 30 to 50% of their installed capacity.
The efficiency of electricity production is
also low and ranges between 28-33% as
mentioned earlier. The end result of this
scenario is that power generation costs are

hxgh (about Rs 10»&0 Izper-JCWH) and
their capacities are low. There are serious
environmental problems asﬁm:iated with
the burning of furnace oil high in sulphur
and the International Protocols are becom-
ing increasingly strict in the enforcement
of regulations against spreading of pollu-
ton.

A way out from this dismal scenario is to
convert the existing power generation
units from furnace oil to coal gas, which is
produced from surface coal gasification
plants. Indigenous or imported coal may be
used. These coal gas power stations based
on IGCC plants will generate electricity
with the 58% efficiency at about rupees 5
per KWH.

A project has been envisaged in the
Planning commission for the conversion of

- generation of electricity in an IGCC
plant running at 58% efficiency.

The capital investment at a UCG based
power generation system is about one dol-
lar per KWH for small plants of lussﬂwnfor

ibﬁMWandabm:tUSdollﬁrperKWH
tﬂ’é plantsofSOOMWcapa . The
ity production from these plants
between rupees 3.5 to 4.5 per unit,
are no environmental pa;nblems

with the burning of |
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tricity and 100 million barrels of oil evew
year for next 500 years.

This energy reserve is 100 times the
energy reserve in the M.iddie East, Iran
and Iraq combined. Pakistan as no reason
to stay paor after cheap generation of elec-
tricity and oil production. Our industries
and agriculture will flourish and become
very competitive in the world resulting in a
huge leap forward in economy. The need of
the time is that the government should
focus its manpower and financial resources
on the exploitation of this great gift of God
to Pakistan.
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