Before the Wellington Regional Council Hearing Panel
at Wellington

in the matter of: a submission and further submissions on the Proposed
Natural Resources Plan under the Resource
Management Act 1991
to: Greater Wellington Regional Council
submitter Meridian Energy Limited

Statement of evidence of Paul Cedric Botha

Date:

5 May 2017

STATEMENT OF EVIDENCE OF PAUL CEDRIC BOTHA
Introduction

1.

My name is Paul Cedric Botha. I am a Chartered mechanical engineer (CEng). I hold
a bachelor’s degree in mechanical engineering (BScEng (Mech)) and a master’s
degree in energy studies (MScEng). I am a member of the Institute of Mechanical
Engineers (MIMechE) and a member of the Institute of Acoustics (MIOA).

2.

I have worked in the wind energy industry for a continuous period of over 26 years.
I have worked on wind energy projects in numerous countries including; New
Zealand, Australia, the United Kingdom, the USA, China, the Philippines and Sri
Lanka. I am currently employed by Meridian Energy Limited (Meridian) in the role of
Wind Technical Strategy Manager.

3.

I am responsible for designing the layout of Meridian’s wind farms, including Te Apiti
near Palmerston North, White Hill in Southland, West Wind near Wellington, Te Uku
east of Raglan and Mill Creek near Wellington. In my role I undertake wind speed
analysis and provide wind energy estimates of potential wind sites for financial
evaluation. I am responsible in ensuring that our wind farm layouts meet the
appropriate noise standards and that once constructed and operational they comply
with the acoustic consent conditions.

4.

I was a member of the committee that was responsible for writing the New Zealand
Standard NZS6808:1998 and the subsequent committee that produced the update
NZS6808:2010, Acoustics – Wind Farm Noise.

5.

I have given technical and acoustics evidence at both Council and Environment Court
hearings in relation to Meridian’s wind farm developments including West Wind, Mill
Creek and Brooklyn. I was also asked, by the Board of Inquiry, to give independent
expert evidence to the Turitea hearing in relation to operational noise experiences at
our West Wind wind farm.

6.

I confirm I have read the Environment Court Practice Note 2014 and in particular the
‘Code of Conduct for Expert Witnesses’. I agree to comply with this Code of Conduct.
I confirm that unless I state otherwise, this evidence is within my sphere of expertise
and I have not omitted to consider material facts known to me that might alter or
detract from the opinions I express.
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Scope of Evidence

7.

In my evidence I will address Meridian’s request for a change to the definition of the
term “upgrade” in the proposed plan. I will outline the intent of Meridians definition
in order to clarify the proposed definition.

Meridians operational wind farm developments in the Wellington region

8.

Meridian has a long history in the wind industry in New Zealand, where it has
developed and operates five wind farm sites. In addition to these five operational
wind farms, Meridian continues to operate a turbine at New Zealand’s oldest wind
turbine site, the Brooklyn wind turbine in Wellington. Outside of New Zealand,
Meridian has developed and operates wind farms in Australia and developed the
three wind turbine project in Ross Island, Antarctica.

9.

Meridian owns and operates three wind farms in the Wellington Region:


West Wind

62 turbines

109m tip height

142.6 MW



Mill Creek

26 turbines

109m tip height

59.8 MW



Brooklyn

1 turbine

67m tip height

0.9 MW

The location of these wind turbines are shown in the map in Appendix A.

10.

In October 2009 Meridian commissioned West Wind and some 5 years later,
September 2014, Mill Creek was commissioned. Mill Creek uses the same 2.3 MW
wind turbines as the adjacent wind farm, West Wind however the Mill Creek turbines
are slightly more efficient due to changes made to the blades and control systems
during the 5 years since West Wind commissioning.

Wind farm upgrading

11.

From an engineering perspective there are two broad uses of the term “upgrade”
with respect to wind farms which I would define as “existing asset upgrade” and “repowering”.

12.

The existing asset upgrade would include enhancements to an existing operational
wind farm asset, which provides performance or lifetime improvements but are
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practically invisible outside of the project. An example of this would be the fitting of
the small blade fixtures included at Mill Creek but not at West Wind. These could be
applied retrospectively to give an improved performance at West Wind. Meridian
has upgraded the turbine control software at West Wind to allow a higher cut-out
wind speed and included additional cooling on the two main wind farm transformers.
The industry continues to make advances as new turbines are developed and it is
probable that more of these enhancements will be capable of being applied to older
operational wind turbines such as those at West Wind.

13.

Re-powering is a term that is used in the wind industry when turbines of a certain
age are replaced with more modern, efficient machines. Typically this occurs when
turbines reach the end of their design life although in some overseas markets,
subsidies can encourage the removal of a number of small turbines for replacement
with fewer larger turbines prior to their end-of-life.

14.

The first New Zealand example of re-powering was the replacement of the Brooklyn
turbine with a newer larger machine. In that case, the nearly 23 year old 225 kW
turbine was replaced with a 900 kW more modern turbine. The replacement turbine
is 63% larger in diameter, 50% higher in tower height and 54% higher in the blade
tip. The power output is 300% greater while the energy production per annum is
about 350% more. While the newer turbine is bigger, it is now a light grey colour
and rotates at lower speeds than the original turbine.

15.

Wind turbine technology continues to change rapidly with time. During the 5 years
after the commissioning of West Wind, the Mill Creek blades were a special
production run as that sized turbine was being discontinued from the manufacturer’s
offerings. It is highly probable that at the end of the life of the West Wind and Mill
Creek turbines, that available suitable replacement turbines for these wind farms will
need to be larger.

16.

If for instance, the West Wind turbines are replaced new turbines at the end of their
life, the most likely scenario is that the current 62 turbines will be replaced with
fewer larger machines. Larger turbines will require increased minimum spacing
between turbines, leading to an overall reduction in turbine numbers. It is also
likely that the existing site road infrastructure will remain as the primary access and
turbines will be located on these alignments. The overall site power capacity would
remain similar as this is a function of the grid connection asset, already in place,
which has a typical design life of 50 years. It is expected that that infrastructure will
be re-used.
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17.

While turbines continue to increase in size, the majority of the new very large
turbines, with output of 8 MW, are typically being designed and manufactured for
installation offshore. Land based turbines are more constrained typically due to site
access and available installation cranes. There are however a number of land based
turbines now available in the 3 to 4 MW class having rotor diameters of 100m to
130m. The larger of these rotors are typically only suitable for lower wind speed
sites. West Wind and Mill Creek, being high wind speed sites, will generally use
rotors slightly smaller than used at many other sites. This was the case of the repowering at Brooklyn where rotors diameters of 48m and 53m were also available
for the same turbine.

18.

The proposed definition of the term “Upgrade” is:
Use and development to bring existing structures or facilities up to current
standards provided that the effects of the activity are the same or similar in
character, intensity and scale as the existing structure and activity.

19.

This definition links any upgrading to current standards. In my view this does not
cover changes or improvements to performance where those changes may not be
considered “standard”.

20.

For ease of reference Meridian’s proposed wording for “Upgrade” is:

Use and development to bring existing structures or facilities up to current standards or to
improve the functional characteristics of structures or facilities, provided the upgrading
itself does not give rise to any significant adverse effects on the environment and
provided that the effects of the activity are the same or similar in character, intensity and
scale as the existing structure and activity and (a) in relation to renewable electricity
generation activities, includes increasing the generation or transmission capacity,
efficiency or security of regionally significant infrastructure and replacing support
structures within the footprint of authorised activities.

21.

Meridian’s proposed definition allows for performance upgrades which may not meet
the “current standard” test. Furthermore, Meridian’s definition of Upgrade includes
repowering where that repowering meets certain specific criteria. An example of
that is the limitation of upgrades within the existing footprint of the existing wind
farm.
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Conclusion

22.

I believe that more upgrades will become available for operating wind turbines in the
Wellington region as the wind industry continues to innovate to make performance
improvements.

23.

At the end of the turbine design life and after any small life-time extensions, it is
extremely likely that the wind farms in the Wellington Region will be re-powered to
make more efficient use of the world-class wind resource in the region. It will be
helpful if the provisions of the combined regional plan do not present unnecessary
obstacles to that occurring.
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Appendix A. West Wind, Mill Creek and Brooklyn turbine locations.
●

Mill Creek

West Wind

Brooklyn
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