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At the outset, we record that electrical energy is the most ef-
ficient form of energy for transportation, delivery and applica-
tion. Electrical energy is sourced from primary energy sources 

such as coal, nuclear and hydro; in all cases turbines connected to 
alternating current generators produce the electrical energy in large 
scale. Transmission, distribution and reticulation technologies trans-
port the bulk electrical energy to customer sites for consumption and 
utilisation. The vertically integrated power system has been developed 
on the inventions of the grandfathers of electrical engineering; such 
as Edison, Tesla and Gauss. Nothing has changed since the first days 
of electrical energy commercialisation. The electrical power system 
is a trophy of the industrial era and continues to power developed 
and developing economies. 

Smart Grid

Advances in science and technology have now delivered the post 
industrial era of data management, information processing, and 
intelligence in decision making. Every citizen has access to cellular 
technology and ultra high speed processing capability. The post in-
dustrial society has taken firm root in a relatively short time period; 
all made possible by digital technology. With reference to electrical 
energy; the International Electrotechnical Commission [IEC] records 
that the convergence of 21st century information technology onto 
the 20th century power grid will deliver the Smart Grid; the electricity 
network of the future. This will have a far reaching impact on power 
grid operations [1].
A first tangible benefit to emanate from this convergence of informa-
tion and power system technologies will be electrical energy savings. 
The savings will accrue to society, to buyer and seller and the saved 
energy will be available to provide for increasing energy demands 
from a growing economy. Invaluable savings will include savings on 
primary energy resources and reduction on environmental impacts. 

Embracing the concept of smart grid should come naturally to all; 
from electrical utilities to consumers.

Energy conservation and electrical power losses

Energy conservation and electrical power losses are another area 
worthy of focus. There exist substantial losses when primary energy 
is converted to electrical energy. In the 20th century thermal power 
plant, tons of coal are burnt in continuous fires; hour after hour; day 
after day. Similar occurs at a nuclear plant; the physics of combing 
certain materials delivers a continuous fire; hour after hour; day after 
day. These fires convert water to steam and the supercharged steam 
turns turbines connected to large electrical generators. The electrical 
current produced cannot be stored. The energy must be consumed 
while being produced. This is the point of challenge; consumption is 
never constant but varies with time. 

Typical national grid demand profile

The daily typical national grid demand profile is generally high at 
peak periods of the day; lower at other times of the day and lowest 
during the night. Weekday profiles are different to weekend profiles 
and similarly summer profiles are different from winter profiles. The 
varying customer demand profiles place additional burden on the 
operation of the base load power plants; eroding further the designed 
efficiency of energy conversion. A typical coal fuel power station has 
a designed efficiency of energy conversion between 30% and 40%. 
From this low base, any disturbance from varying demand profiles 
could reduce the efficiency to low levels such as 15% and 20%. This 
loss of design efficiency is uneconomic and eventually finds its way 
into the electrical energy tariffs; placing additional burdens on tariff 
uplift. Smart Grid emphasis on smart metering can add value by 
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sending the right demand signals back to production. This solution 
is still in its infancy and will take time to mature.

Base load power stations

It is clear that base load power stations as owned and operated by 
National Monopoly Utilities are best operated and maintained with 
constant power output at all times. This is the most efficient scenario 
and designed efficiencies can be realised. The international power 
system operators have come up with many models to support this 
strategy; power exchanges, independent system operators, regulated 
time of use tariffs and a host of policy and regulatory laws have been 
enacted. 

Integrating renewable energy resources

A new emerging opportunity is that of integrating renewable energy 
resources with that of base load power generation. Renewable en-
ergy resources have their own characteristic profile; when the wind 
blows we get energy from the rotating turbines. In general, renewable 
energy resources do not have a constant profile. The time varying 
profile of renewable energy resources coupled with the constant 
traditional base load profile offers an opportunity to match with 
the time varying nature of customer demands. The development of 
the renewable energy market should be private sector driven; both 
in large scale applications and in own customer applications. The 
regulatory authorities need to send the right policy and tariff signals 
for accelerated investments. Renewable energy investments will 
unlock stranded value embedded and existing in power plants and 
power systems.

Electrical power losses in the transportation  
of electrical energy

Electrical power losses in the transportation of electrical energy are 
another area for focus. The full spectrum of power loss mitigating 
techniques must be employed for loss reduction. Power loss is 
equivalent to wastage and this must go to zero. HVDC technology 
is now mature and delivers excellent performance. HVDC is best for 
power transmission duties. Door to door power delivery duties can 
reside with HVAC technology which is more suitable for smaller power 
transfers at lower voltages. 

Beyond limits

Technology has limits. Human behaviour can be influenced to go 
beyond the limits of technology. We need to change our habits and 
lifestyles so that we demand less from technology, from the resources 
and the environment that nurtures us. The old learning from the 
agricultural society to make hay while the sun shines has a direct 
meaning in this 21st century.

 Early to bed, early to rise will make one healthy, wealthy and 
wise. If we go for natural light, there is no need for electricity, no need 
for any other energy resource as we have the ultimate resource, the 
sun. We need to start work at sun rise and stop work at sun set. This 
strategy will also deliver maximum productivity.

Conclusion

In summary, the first prize in energy efficiency contributions comes 
from individual lifestyle changes. The second prize will go to the intro-
duction of renewable energy resources by the private sector including 
customer owned and operated solutions. The third prize is for Smart 
Grids; the application of information and communication technology 
to the power grid of the 20th century. Smart Grids will also include 
technical solutions for the reduction of electrical losses in power 
transportation. The fourth prize is to limit the natural monopolies to 
do what they do best; base load power generation. Let us all explore 
energy efficiency gains for the national good.
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