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DG Study Close to Finalised

The study group
sponsors met in
Dbt Coteratian Wellington at the
New Zealand beginning of
December to
discuss the main
issues arising
from the core
study reports and
to debate and
Report to Sponsors analyse the key
November 2002 issues. The
outcomes from
that meeting are now being put into place
so that the final report can be completed
and delivered early in the New Year. The
sponsors were also able to identify areas
where a lack of knowledge suggests a need
for further research.
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For the past decade, DG technologies have
been researched and developed with the
aim of widespread and rapid adoption.
Very optimistic estimates abounded about
their use here and overseas, yet this forecast
has not been realised and will never happen
until some major issues are addressed.
Prognosticators of a paradigm shift occurring
have not understood the technical and
market barriers to widespread adoption.

The reality is that DG has always been a
small part of the electricity supply industry,
and will remain so until some serious attempt

is made to stimulate its uptake. The lessons
arising from the case study reports, and
from a knowledge of what is occurring in
other developed economies, can be
summarised as:

» IC engines are still the workhorse of
small to medium generating plants, and
will continue to dominate for the
foreseeable future

e Microturbines have entered the
commercial arena and are the most likely
to rival the IC engine

e Commercially mature fuel cells will take
longer to arrive than microturbines

e Stirling engines may be ready soon for
domestic scale CHP

e Renewables (wind and solar PV) will
retain niche markets only unless given
subsidies

e DG faces many issues before it can be
widely adopted, not least to have it fully
integrated into the energy market by a
reliable control means and real time
pricing.

CAE intends holding an open forum on the
subject by in March/ April 2003, when it will
publish a public version of the Study into
the Opportunities for DG in New Zealand
and outline the forward research effort.

Advanced DG Solutions Ready Now

Recent visits to two UK companies
demonstrated that state of the art
technologies are now commercially available
for decentralised Distributed Generation
practice. One company, Bowman Power,
has a packaged micro-turbine generator and
CHP plant, the rating of which is 80kWe
and 150kWith to 288kWth modulated thermal

output. The electrical output can be set by
microprocessor control to load follow or

export to the local network and can run on
a variety of fuels including natural gas, LPG
and LFG. The thermal output has already
been used in some instances coupled with
an absorption chiller to provide up to 30
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tonne of refrigeration load. Begun in 1994,
Bowman is now approaching a stage where
there are over one hundred units in service.
Opportunities for the future are to scale-up
the ratings to 200KWe or 400kWe and to have
combined micro-turbine/ fuel cell operation.

L Compact Power, by
j contrast builds
f'1 modular waste to
energy plants
handling 30-60,000
tpa of municipal

‘ ¥ solid waste to affect
80% energy recovery through its rapid pryrolysis
and producer gas process to generate 8MWe

and enough surplus
heat for process or
district heating

purposes. Gate fee
for disposal costs/ g
tonne (UK figures) are b o
between £40 -£50. =
Emissions data are
orders of magnitude below the proposed EC

limits for MSW (non-hazardous) incineration.

The full scale demonstration plant at
Avonmouth, near Bristol, is currently operating
24 hours a day disposing of clinical waste.
Compact Power is listed on the LSE, alternative
investment market.

Thermal Electric Generation (TEG) technology

Over 150 years ago, a German scientist named
Seebeck discovered an electrical generating
condition that now bears his name — The
Seebeck effect. His discovery was that an
electrical potential (voltage) is generated within
any isolated conducting material that is
subjected to a temperature gradient (this is
the absolute Seebeck effect or ASE). This
condition is the basis for thermoelectric
technology.

Application of Thermal Electric Generation (TEG)
technology over the last 150 years has

never managed to achieve cost
competitive performance at any
reasonable scale due to the
typically low efficiency (around
3%) of the Seebeck effect. As a
result, very few energy specialists |
have ever worked with a TEG  \
system.

The most notable recent use of
TEG has been in the space
exploration program. Satellites sent
to explore the far reaches of the
solar system have been equipped with
a version of TEG called Radioactive Thermal
Generation (RTG). TEG technology is attractive
for this application because the electrical
generation system is compact, lightweight,
and very reliable. With no moving parts, no
material degradation and a radioactive half-
life of thousands of years for its heat source,

TEG technology will go on producing the
electricity needed by the satellite long after
the satellites have been forgotten.

If TEG technology were to achieve cost
effectiveness, the same features that made
TEG attractive to the space program would
make it highly attractive in the Distributed
Generation market place. A compact, lightweight
TEG system that would an expected life of 25
to 50 years with little or no maintenance
required could be very attractive.

Something New

The efficiency considerations of TEG

systems have two major issues. The
first is the conducting material and
the second is the amount of
temperature gradient (Delta T).

Research conducted for the space
programs (Russian and US) made
significant advances in increasing
the amount of electricity generated
by improving the conductive material
composition. However, since the
application was to use a radioactive heat
source that could be more than 200°C, there
was no need for attention to lowering the

amount of heat required.

Maximizer Power Generation (MPG) has now
advanced existing research on the conductive
materials and created new proprietary materials



that have increased the electrical output, while
lowering the needed Delta T to only 90°C.

MPG is now demonstrating a 1KW TEG system
that:

e Requires a Delta T of 90°C
« Is compact (0.5 m2 by 10 cm thick)
e s lightweight (less than 25 kg)

e And is reliable (expected solid state system
life of at least 25 years).

AND produces electricity for less than
US$.03/kWh.

Using current geothermal heat pumps, the cool
side temperature of 10°C — 15°C can be achieved
in nearly any location. Lowering the needed
Delta T to 90°C means that the hot side
temperature can now be about 100°C. This
greatly expands the potential sources of heat.

Geothermal gases and water are typically sent
to the re-injection wells with more heat than
this. Thus, most geothermal power generation

facilities will now have an economic way to
get more electrical product out of their
geothermal well investment dollar.

Many industrial facilities send waste heat into
the atmosphere. Now that waste heat can be
economically used to generate electricity for
the facility with no additional fuel cost.

Most importantly, solar thermal collectors can
easily provide 100°C heat that will enable
agricultural, commercial and residential
customers in areas with adequate solar
insulation levels to generate electricity 24
hours a day from solar heat.

Thermal Electric Generation (TEG) is something
old that has suddenly become something new
and exciting that you will be hearing more
about.

Previous issues of the Distributed Generation
Bulletin are available as a pdf download from
CAE’s website (caenz.com). Also available on-
site is additional background to the study and
general information.

Australia energy review seeks market overhaul

A recent panel,
appointed by federal
and state governments
in Australia to review
the energy market, is
calling for a single
national industry regulator and recommends
scrapping power price caps and breaking up
the New South Wales state-owned generators.

The report also mentions an array of greenhouse

gas abatement measures should be replaced
now with a national emissions trading regime,
however, this has met with resistance from
the Australian Business Council for Sustainable
Energy.

The Federal Government said it would provide
its initial response on November 25, with the
review panel requiring comments by December
6, ahead of delivering a final report on
December 20.

UK minister says NETA thwarts CHP

Britain’s environment

minister has come out

recently saying the

country's power trading

reform NETA (New
Energy Trading Arrangements) were a threat
to its energy-efficiency and combined heat and
power (CHP) sectors, and goals to cut polluting
greenhouse gas emissions.

Investment in CHP has dropped by 95 percent

in the last year, blaming it on low UK power
prices, high gas prices and NETA, which
penalises small generators (like many small
CHP plants) who cannot guarantee their output.

The CHP would like to see the government
make trading rules fairer for small producers
and introduce a CHP obligation similar to the
one which currently obliges energy retailers
to buy a miniumum amount of renewable
energy.



Fuel Cells on Increase

A one-year study by Fuel Cell Today predicts
fuel cells in commercial use will double in
the next two years as car manufacturers trial
vehicles, although the total number in use
worldwide remains less than 4,000. Many
of these are for small power applications
like replacing batteries in portable equipment.
The study, the first to measure

how many fuel cells are
operating, said around
530 fuel cell systems
had been used for
transport including
scooters, buses and
spacecraft. Current
limitations for vehicle
use include the problem
of storing and distributing
hydrogen.

The use of larger fuel cells of over 10 kilowatts
output to provide power is expected to grow
at a slower rate to vehicles and portable
systems. There are less than 600 systems
presently in use.

Coleman Powermate, a leading producer of
portable power systems and backup power
systems, took a major step toward
commercializing fuel cell systems for everyday
use recently, as it launched a portable power
generator that draws on a fuel cell. The
AirGen fuel cell generator is built around a
1-kilowatt Nexa power module, which uses

a Ballard fuel cell. The generators are now
available for online purchase by industrial
users with access to hydrogen cylinders;

Coleman Powermate plans to expand to
residential and commercial markets in the
near future. The units sell for US$5,995, but

the first 50 sold in California will
earn a US$1,000 rebate, thanks
in part to the California Air

Resources Board.
[www.airgen.com]

New Jersey gained a
200-kilowatt fuel cell
system in late October.
A US$710,000 rebate
from the New Jersey Clean
Energy Program and a
US$200,000 rebate from the U.S.
Department of Defense helped make the
installation affordable to Merck & Company,
Inc., which will use it as a supplemental
power source. UTC Fuel Cells provided the
system. [www.utcfuelcells.com]

If Allied Business Intelligence (ABI) is right,
one won't be reporting such installations
much longer, because there will be too many
of them! According to an ABI study released
in late November, the global generating
capacity from fuel cells will grow from today's
45 megawatts to 16,000 megawatts in 2012
— more than 350 times today's capacity.
[www.alliedworld.com]

Physical Stock Accounts for Energy

The physical stock account
for energy is now available
on the Statistics New Zealand
website at www.stats.govt.nz.
The energy physical stock
account contains estimates
of the physical quantities
of energy stored in New
Zealand.

While the report discusses a range of
energy sources, including fossil fuels
and renewable energy sources, stock
estimates are provided for coal, gas and oil

only.

Stocks of coal are presented
in units of energy
(petajoules) and mass
(tonnes). Annual stocks of
gas and oil are presented in
units of energy (petajoules)
and volume (millions of cubic
metres) for the period 1996-2001.

For further information on the energy stock
accounts, contact Jeremy Webb by email
(jeremy.webb@stats.govt.nz) or by phone
(DDL: 03 964 8806).
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