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On Thursday night, September 18, I was sitting at my computer waiting for 
Hurricane Isabel to strike Northern Virginia. I wanted to see what it would do to 
our current system of power supply.  

Virginia Electric and Power Co, popularly known as VEPCO (but which now calls 
itself Dominion Virginia Power in Virginia and something else in North Carolina) 
reported at 2:04 AM, that night that 1,746,559 of VEPCO's customers were out of 
service. That is 78.82% of VEPCO's customers. That is extraordinary! That is 
only the number of meters losing service. For each meter, calculate about 3. 5 
people. That means almost six million people who were VEPCO's customers lost 
service that night. My source was the fact page at VEPCO’s storm center on the 
internet at http://www.dom.com/news/outagesos.jsp and 
http://www.dom.com/news/outagemap.jsp.  If you refer to them you will see the 
number currently still out of service.  

The former Carolina Power & Light Co. and Duke Power are now doing business 
as "Progress Energy" in North and South Carolina. Progress Energy crews were 
responding the next morning to widespread power outages caused by Hurricane 
Isabel. As of 8 a.m. that morning, approximately 134,700 Progress Energy 
customers were without power, down from a peak of 320,000 at 7 p.m. Thursday 
evening. At 3. 5 people losing power at each meter, the number who lost power 
was over one million, some 1,120,000. That means that in total, those who lost 
power in North Carolina, South Carolina and Virginia totaled more than 7 million 
without taking into account the customers of South Carolina Electric & Gas Co.  

Another 465,000 customers of Potomac Edison lost their electric service in DC. 
That would be an additional 1.6 million people losing electric service for a total in 
DC, VA, NC and SC of 8.5 million, not including customers of South Carolina 
Electric & Gas. These numbers were grossly under reported by the New York 
Times.  

Applying Occam’s razor, all this appears the result of all those utilities' centralized 
power station design. That was a good design when it was built, but now it is time 
to change to a decentralized or distributed generation design with tiny but 
efficient and non polluting generators called "fuel cells".  

Fuel cells were first invented over one hundred sixty years ago but they have 
recently been greatly improved and the cost has been brought way down. They 
are very fuel efficient, more fuel efficient than those behemoth stations VEPCO, 



Potomac Edison and Progress Energy now have. Currently the cost of 
manufacture of fuel cells is high but mass production can bring that down to 
where it is competitive with the central stations; in fact the cost of energy from the 
fuel cells I think will eventually be lower than the conventional steam and gas 
turbine generators they now use.  

It was only a few weeks ago that the blackout in New York City, Cleveland and 
elsewhere showed how bad the current centralized bulk power supply design is 
when there is a cascading power outage. Electric power system planners and 
operators call it a "cascading outage" when transmission lines and power 
stations relay out of service like a row of dominoes. It is when the loss of one 
transmission line or power station has the result of rerouting power flows so that 
they overload another element of the power system which trips off line to avoid 
permanent damage. Now Hurricane Isabel has shown us the problems of the 
exposure long transmission lines to hurricane winds.  

When central power systems started out in the 1880s, they served only loads 
within one half mile around them. No transmission lines were necessary. They 
used only distribution lines operating at low secondary distribution voltages. The 
need for greater efficiency and economy in generation drove us to ever larger 
power stations up to 1,400,000 kW. These enjoyed lower costs per kW of 
capacity. They were more efficient so they enjoyed far lower fuel costs. The cost 
of fuel is usually far more than half the cost of each kilowatt hour. They were 
connected to many load centers over a broad area by transmission lines a 
hundred or more miles long. At the end of those lines were substations to bring 
the voltage down to distribution lines operating at primary and secondary 
distribution levels which connect the generators to the loads. Both the long 
transmission lines and the distribution lines are exposed to the elements.  

Now with the new efficient tiny fuel cells of 300 kW and even 3 kW we have the 
opportunity go back to the old power system design of a generator at each load 
center or even the prior one of a generator at each load. That would also provide 
the opportunity to use the heat from the generator for domestic hot water, space 
heating and air conditioning instead of throwing it away at the giant central 
stations as we do now.  

Edison's central station served customers within one half mile but it had only an 
8% efficiency. Over the next 100 years, giant steam turbines connected by long 
transmission lines to load centers got us up to a 38% efficiency, up to 42% for 
supercritical units installed mostly in Europe where fuel had a higher cost. In the 
70s when gas wasn't much more expensive than coal, our use of airline 
technology gave us 50% to 60% efficiency with aeroderivative gas turbine 
generators and combined cycles in somewhat smaller sizes from 50,000 kW to 
400,000 kW.  



But now we can get up to 50% efficiency from simple cycle 300 kW fuel cells with 
efficiency measured at the meter, that is to say without the need for adjustment 
to take into account electrical losses of delivery over long transmission lines from 
central stations. These losses can be up to 16% during on peak hours. We can 
get up to 78% efficiency from combined cycle fuel cells that are now called 
hybrids. We can cogenerate with the simple cycle fuel cells by using their waste 
heat productively and get fuel efficiencies up to 85%. That is because being 
small, they can be located adjacent to the load. The heat can't economically 
travel more than 5 miles which is why central stations can’t ordinarily use the 
byproduct heat.  

As an added plus, fuel cells eliminate almost all toxic pollution, significantly cut 
down on greenhouse gases, and being small there would be a lot of sources of 
supply and therefore there would be real competition keeping the price of electric 
power down, not the phoney competition we now have. Added to the network of 
transmission lines at the periphery of the system, fuel cells can reduce the 
requirements demanded of an inadequate transmission system for the duties 
now imposed on it following restructuring. It can supply premium power fit for 
service in a digital economy where an absence of voltage for 5 microseconds can 
cause a computer to crash.  

The men and women of VEPCO are to be commended in keeping my own 
electric service in operation all through the night, overcoming the problems of 
having to operate a bulk power system of centralized design through the perils of 
a hurricane. Most of VEPCO’s generation is in Southern Virginia. Northern 
Virginia is served principally over a long 230 kV loop. Though I commend their 
herculean efforts, I think it is time to switch to a distributed generation bulk power 
supply system design using fuel cells. On Friday morning I do not have water at 
my house because I am advised that the Fairfax Country Water Authority lost 
electric power to its water purification plant It may be 48 to 72 hours, I was 
advised by them, before water service will be restored and I must boil my water 
before using it when service is initially restored.  

In the energy bill the Congress now has under consideration, it may help secure 
a rational electric power policy by voting for a temporary 30% tax credit for fuel 
cells in the pending energy bill. The fuel cells are now too expensive to install 
without a tax credit in all except niche markets. With such a temporary credit they 
would soon reach mass production and their price would decline rapidly down a 
steeply sloping production/cost curve. Conventional power sources have high 
external costs as a result of pollution. We pay far more for those costs in health 
care, and building maintenance, etc. than we would by providing a tax credit, so 
even a permanent tax credit would be justified. However I think a temporary tax 
credit will start the ball rolling and will make a permanent government intrusion 
into our free market economy unnecessary.  

 


