








1. Energy

The Wellington region is dependent on externally generated electricity and overseas-
sourced fossil fuels and is therefore vulnerable to supply disruptions and energy
shortages. However, significant renewable energy resources exist within the region.”

This statement is misleading, as all of New Zealand is dependent on electricity that is
produced elsewhere and feed into the national grid,

Again it is misleading to say that the Wellington region is dependent on overseas-sourced
fossil fuels, as this is true of New Zealand as a whole. However there are still huge coal
reserves in the South Island (some of which is being exported) and untapped gas fields off
our shores. It is a commercial decision whether to make better use of these resources, at
least until we can find a more affordable method of renewable generation.

"Policy 6: Recognising the benefits from regionally significant infrastructure and
renewable energy - regional and district plans

(b) The social, economic, cultural and environmental benefits of energy generated
from renewable energy resources including:

(7} security of supply and diversification of our energy sources;
(i) reducing  dependency on  imported energy  resources;  and

(i) reducing greenfiouse gas emissions.”

(b) the social, economic, cuftural and environmental benefits of energy generated
from renewable energy resources including

This statement does not acknowledge the disadvantages and adverse effects of the
construction of commercial wind farms in the region especially to the amenity values of
communities affected. (In some cases the adverse effects may well outweigh any benefit of
such construction). What are the cultural benefits to be gained from generation of energy?

(i) security of supply and diversification of our energy sources;”
See attached report

(i) reducing dependency on imported energy resources; and”






If as suggested by the NZWEA wind generation and hydro and dovetailed together and
water saved in the lakes there will be no CO2 saving as hydro is already CO2 neutral. CO2
emissions could only be saved if coal fired generation is displaced.

"Explanation

Energy generated from renewable energy and regionally significant infrastructure
can provide benefits both within and outside the region. Renewable energy benefits
are not only generated by large scale renewable energy projects but also smaller
scale projects. Renewable energy means energy produced from solar, wind, hydro,
geothermal, biomass, tidal wave and ocean current sources. Imported energy
resources include as of, natural gas and coal.”

See attached report and also the attached report of Brian Leyland regarding the cost
of wind power

‘When considering the benefits from renewable energy generation the contribution towards
national goals in the New Zealand Energy Strategy (2007) and the National Energy
Efficiency and Conservation Strategy (2007) will also need fto be given regard.’

We suggest that the Regional Council consults with the current government to determine
whether the strategies are likely to change, given the greater focus now on security of
supply and economics

"Method 32: Identify sustainable energy programmes  Policy 65

Identify sustainable energy programmes, fo improve energy efficiency and conservation,
reduce emissions of carbon dioxide and minimise the region’s vuinerability to energy supply
disruptions or shortages.”

See attached report and above comments which comments on the above issues.

A more realistic and reasoned approach should be taken with regard to renewabie energy;
renewable energy should not be pushed at all costs.



The statement “identified as possible renewable energy generation sources for the
region” is misleading and implies that the electricity generated would be utilised in the
region and that therefore there would be some regional advantage, e.g. lower costs o
consumers. Whereas in practice large scale electricity generation would be input to the
national grid and there would be no direct local advantage.

“There is also the potential for small scale renewable energy generation including small-
scale hydro in the region. Tidal currents in Cook Strait and, to a lesser extent, wave action in
Cook Strait and off the Wairarapa coast are also significant renewable energy resources, but
technological advances are required to realise this potential.”

We certainly support the region encouraging research efforts to explore the potential
for using local resources for generating electricity, such as harnessing tidal power.
We have also undoubtedly failed to make sufficient use of some technologies such
as solar water heating, although significant deployment comes down to affordability,
which would probably require major central government expenditure or direct
incentives of some kind. However we are doubtful about the potential for affordable
electricity generation from small-scale renewal energy plants in the region, such as
smail-scale hydro, other than for direct local use by e.g. individual farms and homes.

"The National Policy Statement on Electricity Transmission (2008) sets out objectives
and policies fo enable the management of effects on the electricity transmission
network under the Resource Management Act. The Statement recognises that
efficient and secure electricity transmission plays a vital rofe in the well-being of New
Zealand and makes it explicit that electricity transmission is to be considered a
matter of national significance.”

We fully support a goal of ensuring that efectricity is able to be distributed securely
to and in the region, whilst minimising the impact on the environment, including
private property and amenity.

"The regionally significant resource management issues for energy, infrastructure
and waste are:



New Zealand’s Electricity Problems

The North Island electricity system has an electricity capacity shortfall. This
means that total installed power of all the generators plus the inter connection
to South Island may not be able to meet the electricity demand at the time of
the peak demand, this at around 18:00 during winter.

South Island Energy Problem

The South island electricity is supplied by Hydro generation and one wind
farm generation plus transfer of electricity from the North Island via the “Cook
Strait cable”. There is sufficient generation produced by hydro to meet the
demand at peak time. During the last few years there has been insufficient
rainfall and hence there is not enough water available in the lakes of the
South Island to supply the energy needs of the South Island for the remainder
of the time and therefore the South Island is reliant on the fossil fuel
generation in the North Island to supply their energy requirements.

There appears also to be a pattern in New Zealand's weather system that

during a dry year there is littie or no wind, hence wind generation will not solve
this problem.

Wind Generation in New Zealand

introduction

Following a request to Transpower we have been given the output from all the
wind farms in New Zealand for the last 3 years. This report details the
variability of the wind output over the last 3 years and concentrates on the
oufput from wind last year when there were power shortages in New Zealand.

With this report we will supply the data given to us by Transpower, the New
Zealand transmission grid owner and operator,

Background

Whenever a wind farm is going through the consenting process the company
building the wind farm makes the following statements: -

The wind farm will increase security of supply in New Zealand
The wind farm will reduce system losses
The wind farm is 90% efficient

90% of the time a wind farm will produce electricity



The average output from the wind farm will be 40% of installed capacity

This report will use the figures supplied by Transpower o show what these
statements mean.

Increase Security of supply in New Zealand
The New Zealand Energy Strategy 2007 (p 99) states;

“Reliable access to energy resources is essential to a vibrant economy. The
government has a programme of fostering greater efficiency and maintaining
security of supply at fair and efficient prices.”

The electric power grid’s primary purpose is to efficiently provide reliable
electricity on demand to its customers 24/7, 365. This means the grid must
match reliably aggregate production and consumption instantaneously and
continuously.

The importance of maintaining security of supply has been highlighted in
Government draft Energy Strategy the New Zealand Energy Strategy to 2050
Powering Qur Future

“Maintaining security of energy supply at competitive prices is essential for a
modern economy’”. (Page 59)

The importance of the security of supply issue in relation to wind farm
developments is highlighted several times in the NZES

Ensuing there is enough fuel (taking info account the uncertainty of hydro
inflows and wind flows) to generate sufficient electricity at all times.(p 61)

Wind generation cannot always guarantee firm capacity at times of peak
demand. Itis also less able than other types of generation technologies fo
provide services such as rapid reserve response and frequency and voltage
support (page 62)

The intermittent nature of wind generation makes this form of generation less
reliable — the economic cost of monitoring and managing this issue may put
an upper limit on wind generation.(p 73)

The most important consideration for the future electricity supply has to be
security of that supply. The effect of the supply of electricity not meeting the






In the winter of 2008 New Zealand went through a period of energy saving
because of a “Dry Year”, this is a problem for New Zealand because over 60%
of the electricity generated in New Zealand is hydrogenation, but the water
storage is very limited (at maximum around 6 weeks)

The Power saving scheme started in May and was lifted in June, but in the
South Island generation shortages lasted untif late August, the table below
shows the average output of wind in New Zealand during year of 2008

North Island South Island NZ Average
Output | Average | Output | Average | Output | Average

(MW) (%) (MW) (%) (MW) (%)
January 116 46.2 22 37.9 138 447
February 85 33.9 18 31.0 103 33.3
March 84 33.5 20 34.5 104 33.7
April 65 25.9 13 22.4 78 25.2
May 57 22.7 16 27.6 73 23.6
June 122 48.6 26 44.8 148 479
July 94 37.5 17 29.3 111 35.9
August 98 39.0 16 276 114 36.9
September 102 40.6 24 41.4 126 40.8
October 130 51.8 28 48.3 158 51.1
November 99 39.4 22 37.9 121 39.2
December 97 38.6 20 34.5 117 37.9
Annual Average 96 38.1 20 34.8 116 37.5

The above table shows that the output for wind during the dry months (April
and May) was less than half of the output in October, the period when there
are large hydro lake in flows (period of snow melt). It can be seen from the
above table that the output from the wind farms in New Zealand was around
40% of the installed capacity.

The graph below shows the month by month averages of wind output from the
wind farms in New Zealand.










that wind farms have a 20% capacity value at the time of the peak, that is the
value of output assigned for all the wind farms in New Zealand at the time of
the peak is 20% of its installed capacity. If this figure is used and relied on,
New Zealand will not have enough generation to meet the peak demand plus
the reserves required to cover the loss of the largest generator, if the wind
does not blow. The 20% output from wind for 2008 was 62MW. in graph
above it can be seen that the output from wind was less than 62MW. In future
the New Zealand system will be at risk when there is no rain or no wind.

For approximately 30% of the winter peaks in New Zealand the average
the output from wind is less than 20% of its installed capacity, so if we
rely on wind our power supply will at best be unreliable. Also, it can be
seen that wind output from the wind farms in the NI are not available for
well over 10% of the time during the winter peaks.

Wind cannot increase system security as it is an intermittent
energy source and when planning the power system studies
are carried out the output from wind is assumed to be OMW
and not taken into account (Transpower’s National Winter
Group)

Wind power generation — weather restricts availability

The weather situation determines the wind level. Both cold wintry periods ad
periods of summer heat are atfributable to stable high pressure weather
systems. Low wind levels are meteorologically symptomatic of such high
pressure weather systems. This means that in these periods the contribution
made by wind energy to meeting electricity consumption demand is
correspondingly low.

E.On Netz Wind report 2005

Do New Zealanders realise that New Zealand exports coal to other countries
so that they can freely pollute, where they are not a signatory to the Kyoto
protocol? Any benefit however small we may gain through harnessing wind
power would be completely negated by the added pollution we are enabling
elsewhere in the world

Although the wind is a renewable source of energy, wind turbines can only
operate on the grid in conjunction with backup generation to ensure demand
is met when the wind fails. For this reason, it has been claimed that wind-
generated electricity cannot be classed as renewable.



Because of the intermittency and unpredictability of the wind and thus of the
electricity generated by wind turbines, wind turbines cannot replace a
significant number of conventional power stations. Thus wind turbines are
being constructed as a secondary source of electricity. In essence, the
consumer is paying for two sets of electricity generation; the conventional
dispatchable power stations, necessary to meet demand at all times and wind
turbines which operate only when the wind blows and which then displace
dispatchable power stations

Because of the way the electric grid works, constantly matching supply with
demand to avoid dips and surges of power, the variable production of wind
turbines is treated as part of the demand side of the equation. A base level of
power is provided from large plants, and other plants are kept burning to be
able to provide the maximum likely power (peak load) needed as it varies
through the day. As demand drops, those plants are diverted from power
generation, and as demand rises they are brought back on to resume
generating the needed power. These plants burn fuel whether or not they are
producing electricity. Wind power may displace generation of power from
such plants, it does not displace the burning of fuel in them ~ the heat is
simply diverted.

In other words, these peak load plants must continue burning fuel when
demand falls or wind production rises, because either trend may reverse at
any time. Because they are out of the control of the grid's dispatchers, just
like user demand, the wind turbines' only effect is to bring the spinning
standby plants in and out of production. But, again, the plants continue to
burn their fuel. And the additional fluctuations of wind power add to the cost
and inefficiency of that burning.

The peak electricity demand (5pm on a cold winter’s night) in New Zealand is
growing at a rate of 2.5% per year, which equates to approximately 200MW
(this demand has to be met by generation other than wind as wind is so
unreliable). We will still need to build additional fossil-fuelled or geo thermail
power stations to support this growth in peak demand, but this was stopped
by the last government which is exacerbating the current New Zealand energy
crisis.

Building wind farms means building two lots of generation, gas
powered peaking plant would have to be built as back up power for
wind

Wind power will increase the cost of electricity not just because of the cost of
wind but because of what it does to other generation,

In conclusion, it would seem that the previous Government was willing to
force businesses and consumers to subsidise the developers of wind farms
through significantly higher power prices and the promise of carbon credits



under the pretext that this is the most sustainable and environmentally-
friendly way of providing the increased capacity necessary to meet future
energy requirements. However it can be shown that in fact more fossil-fuelled
generators will need to be built to meet peak demands and offset the
inefficiencies of wind generation which makes the policy more political than
rational, and not in accordance with the Government statement in the NZES
that maintaining security of energy supply at competitive prices is
essential for a modern economy and also in accordance with the
current Government’s statement that security of supply is
important.



The wind farm will reduce system losses

| attended a meeting with RES and they stated that the Puketiro wind farm
would be connected to the Transpower transmission system and this will have
the normal system losses of any generator connected to the grid system of
around 5% and as a consequence would not reduce system losses.

Some small wind farms (around 1 to 50MW) can be connected to distribution
systems (33kV networks) and they will reduce system losses when they are
generating electricity, but if the load on the network they connect to is less
than the output of the wind farm the losses could be high.

The wind farm is 90% efficient

Wind farm developers use the term “efficient” wrongly, the mechanical
efficiency of a wind turbine is less than 20%, this is: -

Efficiency= Power Output / Power Input *100

This the efficiency at turning wind power into electrical power. The developers
mean that 90% of the time the turbines generate some electricity, this is on
average, but does not take into account when the power is needed as quoted
above: -






The graphs also show that the locational diversity does not appear to be
of great benefit as the output on the North and South Island appear to
follow a pattern.

Attached are a series of graphs showing periods when wind is not
available, and also the wind output on a month by month basis showing
the variability of wind output.
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similar.

It is often claimed that power systems like ours could run entirely from
windpower and other new renewable energy technologies. The fact is that these
technologies cannot provide a reliable supply unless they are associated with a
low cost and efficient energy storage for periods of days, weeks and months.
The best available technology is hydro pumped storage which, in general, can
store energy for only about 10 hours operation. Pumped storage is neither
efficient nor cheap.

To illustrate the problems and costs I carried out a “clean sheet” study of a
notional power system with a peak demand of 5,000 MW at a capacity factor of
60% giving an annual energy demand of about 26,000 GWh pa. (The New Zealand
system is 7000 MW and 43,000 GWh.)

I calculated the total cost of supplying the whole system from base load
geothermal power combined with hydro pumped storage to meet daily load
swings and compared it with windpower backed up by large scale pumped
storage that would cope with the rapid swings in output of the wind farms and
also store large quantities of energy in the springtime for use in the autumn.

My calculations showed that the geothermal option needed 4000 MW of
geothermal plant and 2000 MW of pumped storage.

With a capacity factor of 37%, the windpower option needed 9,500 MW of
windpower plus 6,000 MW of pumped storage (a total of 15,500 MW) to supply
the 10,000 MW of load. At first sight, this figure looks ridiculous but the fact is
that the wind farms must generate sufficient power to supply the load and to
meet the 25% losses involved in pumped storage. Also the pumped storage
schemes have be able to absorb all the windpower generated when the system
load was low and the wind output was high.

Geothermal was costed at 4500/kW which is the generally accepted figure for
stations in New Zealand. Based on investigations I have carried out into the cost
of recent wind farms worldwide and confirmed by the published cost of Makara
windfarm and the estimated cost of the Hayes windfarm, wind power was costed
at $3100 per kW. I used a cost of $2000 per kW for the pumped storage schemes
which, from my background in hydropower, is on the low side for schemes that
store energy in the springtime to use in winter. For the purpose of the study I
ignored that fact that, worldwide, suitable sites are as scarce as hen’s teeth.

I made reasonable allowances for the cost of transmission. I made my own
estimates for the costs of operation, maintenance and steam supply for the
geothermal power plant and took the costs for windpower from a recent Finnish
report.

My calculations showed that the geothermal powered system would cost about
$24 billion and would supply power for about 9¢/kWh. The equivalent wind

powered system would cost about $50 billion and would supply power for about
21 cents/kWh. More than twice the cost.

The conclusion is that wind power is very expensive and large scale power

http://www.wind-watch.org/mews/2009/05/1 1/windpower-foolish-energy/print/ 27/05/2009
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