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Background Resumé:

Dr Anthony R. Belivé is the Executive Director of Energy Pacifica Limited and Managing Director
of Tranztherm Limited, two companies deploying sustainabie energy generation (marine turbines)
and conservation (gecthermal heat pumps), respectively, for applications in New Zealand.

Anthony graduated from Rangitike! College, Marton, NZ; Massey University (M.Ag.Sc; 1% Class
Hons); received post-doctoral feliowships at North Carolina State University (Ph.D.), Raleigh,
Norih Carolina, USA, and The John Hopkins University, Baltimore, Maryland, and has held
appointments as Assistant and Associate Professor, Harvard University, Cambridge, and
Professor, Columbia University, New York.

Presently, Anthony is an Honorary Research Fellow in Physics, University of Auckland (2005-),
and a founder and board member, Aotearora Wave and Tidal Energy Association (AWATEA), On
researching NZ's electric power generation, he published "Chance to Turn the Tide of Power
Supply” (NZ Herald, Perspectives, 10 May, 2005).

Anthony is active in local and regional environmental groups: as a Member, Royal New Zealand
Forest & Bird Protection Society, Friends of Mangemangeroa; Manukau City Council's
“Tomorrow's Manukau Environment and Heritage Advisory Group’;, Founder and Chairman,
Whitfard Estuaries Conservation Society and a Trusiee of the Motu Kaikoura Trust Board.

Present Submission:

The submitter does not endorse Transpower's proposed ungrade of the High-Voltage
Transmission lines extending from Whakamaru, Taupo through Otahuhu, Auckland, and the
installation of associated substations.

Historcally, New Zealand’s rampart installation of transmission lines, both 110 kV and 220 kV,
throughout the country has had detrimental effects on social health, visual amenities, tourism and
the environment in essentially every district. Consequently, it is not logical to exacerbated these
effects by installing even larger transmission lines throughout the country. Particularly, when
simpler options are available that wouid benefit the environment and act to offset climate change.

Therefore, the submitter endorses, almost in entirety, the submission lodged by ‘Underground in
Manukau', and that of ‘Manukau City Councit’.



Alternative ways of circumventing the Transpower’s transmission Upgrade include the following:

A. Generation of Energy from Resources Close to Consumer Demand

Substantial resources are available in New Zealand for generating energy in abundance close to
consumer demand. These include geothermal, marine, wind and sofar resources. Substantial
advances have been, are being made, on harnessing energy from all four resources. These
approaches will obviate the need to transmit electricity over great distances, and thereby avoid
excessive lossas attribuiable to electrical resistance.

Hot rock technology: Multiple countries throughout the world are developing ways of
generating energy from hot rocks deep underground. It is feasible to develop this
technology in NZ, given the country’s location over the subduction zone of two equatorial
plates, and thereby greatly supplement existing geothermal resources.

Oceanic wave snergy: The amount of wave energy available along the country's west
coast is considerable, particularly given the strength of the prevailing southwest winds,
the long ocean fetch, and the favourable bathymetry of the continental shelf along the
west coast. Several countries already have deployed wave energy devices for generating
power.

Tidal currents: Substantial amounts of energy can be harvested from tidal currents in
certain locations around the country. Tidal currents are prediciable, being caused by
gravity stemming from rotations of the earth, moon and sun, with lesser effects due to
tidal surges (wind) and changes in baromefric pressure {storms).

Wind: The amount of wind energy available for harnessing power close to consumer
demand is considerable. Wind frequency and velacity is even greater with increasing
latitude, and engineering advances have led to larger wind turbines operating with
greater efficiencies. (However, the latter advances excerbate the detrimental visual
effects.)

B. Transmission and Storage Mechanisms

The variable nature of renewable energy generated from gecthermal, oceanic waves, tidal
currents, solar and wind requires innovative ways of linking and smocthing electrical supplies to
regional demand centres. Smoothing supply could extend to transmitting and storing energy
during periods of low demand — both diurnal and seasonal. Variable supply and demand
requirements could be offset by:

@

Linking electrical output with that of base-load generation by hydroelectric and/or
thermal power suppliers. For example, marine turbine electrical generation could be
linked through the internat with the Hamilton-based, control terminals of Maraetai 1
and Maraetal 2 hydroelectric dams. Their power output could be modulated in
accordance with the prediciable cyclicity of marine tidal current energy generation,
particularly during periods of low demand.

During periods of low demand (diurnal and/or seasonal) ‘excess’ energy can be
stored by conversion to alternative forms near centers’ of greater consumer demand.
For instance, excess power could be stored in the form of heat or by generating
hydrogen through electrolysis



On this basis, the following points merit consideration:

&) Elecirical energy can be converted efficiently to heat and then stored, for
instance, in graphite blocks or brine solutions, Both forms of energy storage
are being studied extensively and developed worid-wide. Recovery of stored
heat could be achieved by applying high-efficiency, exchange heat pumps,
presently under development and being implemented under patents held by
Tranztherm Limited, New Zealand. (The USA presently instalis ~54,000 and
Sweden ~35,000 lower-efficiency, geothermal heat pumps annually, whereas
NZ has insialled 2 in total)

)] Electrical energy could be stored in high-capacity, mega batteries or super
capacitors. Both forms of long-term storage are being researched overssas.
These could take the form of lead-acid, lithium jon and polymer film, and/or
vandium redox flow batteries. These forms of energy storage, while progress is
very encouraging, are in early stages of development and remain expensive.

c) Electricai energy could be converted to hydrogen (H,) efficiently by elecirolysis,
on splitting electrons from the outer shell of H, present in water (H;0). This
process is preferable to generating H; from a carbon-based resource, which
would yield CG, and thersby require collection and sequestration to avoid
deleterious green house effects on climate change. Hydrogen and fuei cell
technology are the most highly funded avenues of energy research being
undertaken on the technology by IEA member governments, who are spending
UUS§1 bition and the private sector another LUIS$4 billion, annually.

d) The ‘hydrogen economy', as coined and advocated by John Bockris in the
1870's, has major advantages for applications in Society. Electrical energy can
be converted to Hy and piped directly as a pressurised gas to demand centres,
where it can be converied, as and when reguired, back io electrical energy, or
used to supply heat, or as an energy source to power vehicles and various
other applications. Hydrogen has two inherent limitations in having a low
caloric value compared to propane or benzens, and a very low molecular
weight (MW ~18). The latter property reguires exacting compressor
specifications to prevent leakage of the gas. It is feasible, nevertheless, to
generate H, via slectrolysis and pipe it over long distances throughout the
country.

e} Multiple options are avaliable for applying H, as an efficient energy resource.
Daimler-Chrysler buses have been operating since 2006, travelling 150,000
km, delivering 175,000 passengers, while consuming 14 tonnes of H,. They
carry 44 kg of the fuel and have a range of 200-300 km. Their waste product is
water; no carbon is generated.

C. Energy Conservation

Conservation of energy consumption can mitigate peaks in electrical transmission and
also provide substantial benefits to human health and to the environment, including
climate change.

Thermal Exchange Heat Pumps, whether deriving heat from ground or commercial
sources, can lead to substantial savings in energy consumption. These devices efficiently
transfer (and concentrate) heat from one source for use in another.



In residential applications (homes, appartments, housing complexes) the underiying
ground is used as a heat source, to meet requirements for heating home(s} and potabile
water supply. The NZ-patented heat pump, with efficiencies »500%, can reduce home
heating costs by 60%-75%. Likewise, in commercial applications, the heat source might
be an engineering process (refrigeration) that can be used to provide heat for another
application within the same building or factory (hot water), or even for a neighbouring
enterprise. In this way, one engineering application liberating unwanted heat (via cooling
towers) can be used provide heal essential fo another process ({pasturisation,
sterilization). The consequence will be substantial savings in energy throughout New
Zealand society and industry with & concomitant major ecenomical impact and a marked
reduction in both peak and general electrical transmission by Transpower,

. Recommendation

1 Reject or substantially delay Transpower's proposed upgrade from 110-kV
and 220-kV to 400-kV, 70-metre, transmission lines for 12-15 years, while
undertaking thorough and comprehensive reviews, developing robust
guidelines, and implementing alternative methods of generating,
transmitting, storing and conserving energy in New Zealand.

Lodged on behalf of the directors of Energy Pacifica and Tranztherm





