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Editors Note
Andrew Pollard

This Solar Action Bulletin
continues the theme from the last
isale of energy efficiency in the
residential sedor but this time
focusing on what impad upgrading
the dficiency (thermal insulation)
of old houses has on the energy
use and temperatures within these
buil dings.

With over 70% of the arrent
housing stock being build before
thermal  insulation  regulations
cane into force in 1978 it is
important to understand how
pradicd and effedive retrofitting
insulation into an existing houseis.

Retrofitting insulation is not
straightforward and it is espedaly
awvkward deding with existing
walls and under timber floors
when the deaance @dove the
ground isrestricted.

With many existing hot water
systems being old and poaly
insulated, there is also scope for
improving these systems with

cylinder wraps and pping
insulation being possble
improvements.

Insulation reduces hea losses and
if the house was heded to the same
level after the insulation was added
then the savings in heding energy
use (from installi ng the insulation)
could be determined. The redity of
the situation however is that many

people change the level to which
they hed, they hea to higher
temperatures and enjoy greder
comfort (the ‘takebad<’ effed).

An example of this takebad effed
is reveded in the state housing
energy efficiency upgrade projed
undertaken by the Energy
Management Programme & the
University of Otago, reported in
this isaue of the Bulletin, where it
reports that the 25% of the
occupants were delighted with the
upgrade saying the house was
“much warmer than before” but
aso 400 expresing the feding
that there was “not much
difference in thermal comfort”. An
interesting question is how the
energy consumptions for these two
groups vary.

There is much work on be done on
understanding on how people use
energy in their homes. If large-
scde retrofit programmes are to be
used to reduce energy consumption
then there must be a degree of
confidence that installi ng
insulation will result in a cetain
level of savings.

Beyond retrofit programmes is a
more general problem; what
consideration to energy efficiency
and conservation do people make
when designing and huilding
houses, buy appliances, making
improvements to a house, renting a

house, paying their power bill or
simply how they choose to live
their lifeinit?

With the demise of Meridian
Energy’s Projed Aqua, energy has
been extensively in the news.
Unfortunately with frequent cdls
for greaer use of coal or nuclea
power, the scrapping of the Kyoto
protocol or prophesying bladouts.

This extended isue of Solar
Action Bulletin includes a number
of articles on Projed Aqua axd
where the New Zedand energy
sedor is (or should be) healing.

Residentialy, isn't it a worthy goal
to be lessdependent on large-scde,
remote, energy generation methods
when it is possble to significantly
reduce our needs for energy in the
first placethrough energy efficient
building design (including god
levels of insulation and energy
efficient appliances)? The eergy
sources for our homes sould also
be sustainable so that solar water
heding is used extensively and
other renewable methods
(including photovoltaics) are used
as much as possble.

Be on the look out for the next
Solar Action Bulletin. It will be
our 25" Anniversary issie and will
include some of the history of
Solar Action.
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Preliminary Findings on Monitoring of Energy Efficiency Upgrades
of Public Housing in Southern New Zealand

Mill Shen & Bob Lloyd*

Energy Management Programme, Department of Physics, University of Otago

Introdu ction

About 70% of housing stock in
New Zedand was built before
energy efficiency regulations with
regard to insulation came into
effed in 1977/78. Un-insulated
houses often result in lower indoor
temperatures in  winter and
consume more energy for space
heding espedaly in the wlder
climate regions. International
studies reved that there ae hedth
impads as®ciated with cold
housing (WHO, 1985 Wilkinson
et al., 200]). In order to remedy
this gtuation in terms of providing
hedthy housing and at the same

time reducing geenhouse gas
emissons, the Government of New
Zedand is currently pursuing a
national programme to improve the
energy efficiency of the eisting
building stock acoss all sedors
(EECA, 2001).

Housing New Zedand Corporation
has been investing about $4
million per annum to upgrade its
pre-1978 dvellings nationwide
since 2001 Their retrofit projed
involves pladng insulation in the
roof, under the floor and around
the hot water cylinder and
deaeasing air infiltration of the

target houses. The Energy
Management Programme a
University of Otago gained NZ
Government,  Foundation  for
Reseach Science and Technology
(FRST), funding to investigate the
efficagy of the upgrade programme
by way of on ste physicd
measurements of performance data
on energy use, indoar temperature,
relative humidity, and indoa air
quality. The reseach program is
currently monitoring 111 houses in
Otago and Southland aress.

Public Housing and the Energy Efficiency Upgrade Programme

Public housing in NZ was
originaly conceved by the
government to provide budget
acommodation for low income
people. Construction of such
homes in the South Island fall sinto
roughy three c#egories: 1940
50s weaherboard, 1940-50s
brick venee, and the late 1970s
and onwards masonry veneg
houses. The main structural and
material differences between these
caegories are significant in terms
of thermal comfort.

Both the 194050s weaherboard
and brick venea houses are of
relatively light construction with
no insulation in the wall s and some
retrofitted maceated paper
(Insulfluf) in the celings. The
single glazed window frames of
these ealier houses are wooden
with many having been warped
over time making the houses very
prone to daughs and high
convedive hed loses. Most of the
houses of this vintage have
suspended wooden floors, with
capet but no underlay. Clay tile
roofs with no huilding paper

* corresponding author:

linings are ommonly seen in these
two kinds of housing. The houses
were  ommonly  built  with
provision for an open fire. During
the survey it was found, however,
that many of the houses in the
sample had retrofitted closed solid
fuel burners or sometimes the
occupants had just seded of the
fire placeto deaease ar leskage.

The bulk of the more modern
masonry venea houses in the
sample, built in the late 1970,
were found to be of a better overall
quality  with  most  having
aluminium singe glazed window
frames, fiberglass batts in the
cdling space metal roof cladding
with building paper lining and a
low suspended wooden floor with
capet and underlay. Consequently
such houses were intrinsicdly
more drtight and capable of
greder thermal comfort when
provided with an adequate hea
source

The upgrade céling insulation
comprised R3.2, 180mm thickness
polyester fibre blankets. Most

bobl oyd@physics.otago.acnz
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houses had existing Insulfluf
(about R0.8-1.0) installed during
an ealier upgrade program in
197G, thus the combined R-value
of the celing insulation products
would be aound R4.0. The
upgraded subfloor insulation used
for the upgrade was perforated
auminum foil under the whole
suspended floor. No  houses
surveyed had concrete slab floors.
Polyethylene sheds were used as a
ground vapor barrier to prevent
moisture penetration. Only C and
D grade hot water cylinders, which
had adequate space aailable, were
upgraded with an insulated wrap.
In addition the exposed hot water
cylinder outlet pipes were lagged
with form insulation jadets. Brush
type draught stoppers were gplied
to the house main entrance doars
to prevent cold air entering the
house from the gaps under the
doas. Window restrainer stays
were installed to  promote
ventilation through the openable

windows in bathroom, toilet,
laundry and kitchen.
Number 72 May 2004



Sample Selection and On Site Survey

The monitoring projed began in
October 2002 which was at the
ealy stage of the 20022003
(second yea) retrofitting
programme. Some 490 houses
were scheduled to be upgraded in
that yea's programme in the
southern region. Among them, 200
houses were designated in
Duredin, 190 in Southland, and
100 in South Canterbury aress. A
consultation letter of explaining
the purpose of the reseach, the
contribution of the participated
households, and the willi ngness of
participating in the monitoring
programme was ®nt out to al of
the 490 house occupants. Of these
210 replied that they would be
happy to take part in the projed.
Due to logistic oongtraints the
sample seledion favoured the
Dunedin area with a smaller
seledion in Invercargill and Gore.
The adua houses to be monitored
were seleded randomly for all
monitoring stages from within the
avail able houses.

The first monitoring stage saw 22
houses in Dunedin, 6 houses in
Invercargill and 5in Gore targeted
for detailed datalogging. This

4. Measurements of Energy

In the stage one monitored houses,
eledricity use for the whole house
was monitored by instaling a
separate dedricity meter in series
with the eisting meter in the
house meter box. The alditional
meter was equipped with a pulse

output enabling a pulse realing
datalogger to court the
acamulated eledricity

consumption within a 20 minutes
logginginterval.

In addition an hour counter was
installed in the house hot water

cylinder  circuit  (after  the
thermostat) to  colled  the
acawmulative reading of the

cylinder's run-on time to examine
the energy used for hot water
during the logging period. Each
hot water cylinder's power rating
was measured during the meter
install ation.
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sample represented some 8.5% of
the total houses being yograded for
the period in Otago and Southland.
Eacdh of these houses had a
datalogger recording total
eledricity use (20 minutes
intervals), hot water usage (total
hours), temperatures in two rooms
and humidity in one room (one
hour intervals). The installation of
this equipment was finished in
Decenber 2002

The second stage saw a further 28
houses in  Dunedin  being
monitored with hot water hour
meters and two temperature
dataloggers only. Stage two was
completed in late February 2003
These alditions brought the total
population of the sampled houses
to about 15.6% of the houses to be
upgraded in the whole Otago and
Southland aress.

Stage three involved an additi onal
50 houses in the Dunedin area
from the 20032004 third yea
programme. These houses, which
are being monitored for hot water
usage, room temperatures in two
rooms and air quality in the major
living areas only, were alded

Use and Indoor Temperatures

Historicd €eledricity consumption
for one yea before the retrofit, for
al of the monitored houses was
colleaed from the power retailers.
Sociologicd information
concerning the occupants and the
household energy use was obtained
by interviewing the occupants
during the initial site survey.
Wood, coa and LPG usage was
gathered by asking the occupants
for relevant information during the
two monthly download visits.

The temperature sensors were
locaed in the house, away from
any dired hea sources or sinks
and children's read, most of them
were & the badk or side of
furniture. In order to ensure the
measured temperature was
representative of the room air
temperature, speda stickers were
used to prevent the hea

becaise the origina upgrade
projed would have seen al of the
upgrades being completed before
the oncoming 2003 winter. It was
important to have a &ontrol
group® of un-insulated houses
being monitored over the winter
period. The installation of
temperature sensors for stage three
was finished in ealy May 2003
and hot water meters instaled in
September 2003

All stages incorporated a set of
survey questions relating to energy
usage and comfort conditions.
Information on occupancy,
household energy use, hot water
use, dwelling related hedth and
comfort, monthly expenditure on
energy, household income and the
age group o occupants was
colleded during the formal on-site
survey. The house structure of
floor plan and aress, wall type and
thickness cedling height, roof
cladding, height of the suspended
floor, glaazng and the window
frame, insulation, orientation,
shading, and air le&kage was
examined on site.

8 New
Meter
g Datalogger

Fig. 1 — Pulse dedricity meter anc
datalogger installed in the house
meter box

Fig. 2 —Hour courter installed onthe
hot water cylinder circuit to colled
its nin-ontime



conduction between the atached
surface ad the sensor. The
temperature sensors were located
at the height of closeto 1.2 metres.

Ambient weeher data for the three
locaions over the monitoring
period (and prior to the monitoring
period) was obtained from NIWA.

Two types of dataloggers were
used for temperature wlledion,
namely 8HoBo® loggers (acarracy
of + 04 éC) and 34Buttons®
(acaracgy of £ 0.5 0. All loggers
were cdibrated against a standard

Results So Far

The questionnaire mlleded at the
start of the survey found 56% of
householders complaining that
their house was not thermally
comfortable during the winter
months.  Some 5%  aso
complained o damp o mould
problems and 80% complained o
draught problems. In terms of the
main energy sources used for
home heding, 86% of households
used eledricity, 54% used wood,
44% used coal, and 186 used
LPG. The ste orientation was
generaly found to be good with
over 80% of the surveyed houses
fadngto the north.

Measured daily indoar temperature
profiles were dependent on the
ambient weaher conditions as
shown in Figure 5. In summer the
living room and bedroom
experienced average temperatures

platinum resistance thermometer
before being deployed in the field.
New pulse output eledricity
meters were cdibrated and
installed by a locd cetified
eledricity metering company.
aTinytag® brand logge rs were used
and cdibrated for pulse output
colledion of total eledricity usage.
Run-on hour timers were tested
against a standard time dock. Air
quality was measured using a
DustTrak Aerosol Monitor meter
purchased from and cdibrated by
TSI Incorporated, USA.

of 17.9éC and 17.3eC
(indoar/outdoar differences of 3.8
€C and 32 éC) respedivey. In
winter the average temperatures in
the living room and bedroom were
13.5éC and 113&C (indoar/outdoor
differences of 6.16C and 3.9&C)
respedively, which suggested
extra energy for spaceheaing was
being wed in the living area in
winter. These results agreed with
observations made by an ealier
survey which suggested that 2New
Zealand hares tend to be heated
to cetain levds above the
surroundng ouside air
temperature rather than to a
universal absolute temperature
levd® (DOS, 1976. The ealier
survey  was conducted by
Department of Statistics on 295
sample houses nationwide some 30
yeas ago. The present measured
indoar temperature data in the

Living Room

Ambient Air

Fig. 3 - Temperature & RH
datalogger installed in living-room

Fig. 4 £ Air qudity will be

traced in theliving areas at each

site visit
living rooms and bedrooms in the
periods of February to March and
July to August 2003 indicated
0.8&C lower than those recorded in
the 197172 survey. BRANZ's
aso found the similar results in
their HEEP study (Isaas et 4,
2003.

Measured monthly average 24
hours temperature profiles for the
living room and bedroom in winter
are shown in Figue 6. The
measurements suggest that only

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

4/16/2003 -
4123/
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Fig. 5 - Average Daily Temperature Variations of 50 Upgraded Dunedin Houses from Ded2 to Nov 03
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Fig. 6 £ Average 24 Hours Temperature Variations of 50 Upgraded Dunedin Houses in July 2003

the living room could have been
heaed from 9:00 am. onwards
with a pe&k of externa hea energy
supplied around 800 pm.
Generally it was found that the
bedroom was not adively heaed
and that the living room cooled

August 2003 the average daily
temperatures in the living rooms
and bedrooms of the upgraded
houses were only 0.56C and 0.7éC
higher than the non-upgraded
houses, as $rown in Figure 7. Note
that these figures refer to different

winter days, the measured hourly
data showed lower and paentialy
unhedthy temperatures in both the
50 upgraded and the 50 non-
upgraded houses in Dunedin as
shown in Figue 8. The non-
insulated houses siffered more in

down to close to the bedroom sets of houses. Data for the same terms of extreme low indoor
temperature by the ealy morning. houses, before and after upgrade temperatures.
. are not yet avail able.
Comparing indoar temperatures of y
the insulated houses with non-  For temperature distributions in the
insulated houses in July and living rooms and bedrooms during
Living Room- 50 Insulated Houses in Jul 03 Living Room- 50 Un-insulated Houses in Jul 03
6000 1 6000 1
0.9 0.9
5000 {- 88% <18°C 0.8 5000 88% <18°C ro8
4000 | 107 4000 ro7
> 06 > L 0.6
ﬂé 3000 + 46% <12°C +05 § 3000 + 52% <12°C Los
o 0.4 3 Fo0.4
w2000 + w2000
Ambient6.4°c | °° o
1000 + 0.2 1000 to2
0.1 0.1
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Fig. 8- Indoa Temperature Distributions of Upgraded & Non-upgraded Houses in Dunedin in July 2003
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50 Insulated Houses- Temperatures in Living Rooms vs. Ambient- Jul & Aug 03
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50 Insulated Houses- Temperatures in Bedrooms vs. Ambient- Jul & Aug 03
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Fig. 7 Comparison d Indoa Temperatures of the Upgraded Houses with

Non-upgaded Housesin July & August 2003
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100 Houses atthe Coldest Day of 5 July 2003- Living Room
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Fig. 9 + Indoa Temperatures of 100 Dunedin Public Houses at the Coldest Day of 5" July 2003

Extreme low indoa temperatures
were recorded at the mldest day of
5™ July 2003as own in Figure 9,
which gves the average
temperatures for each of 100
monitored houses on that day. As
can be seen many of these houses
showed very low indoa
temperatures both in the living
rooms and the bedrooms.

From the wlleded historicd
energy consumption data of the
monitored houses to be upgraded

1,000 +
900 +
800 +
700 -
600 -
500 +
400 +
300 +
200 -
100 -

kWh

in the 20022003 yea programme,
the average yealy eledricity
consumption of the 61 monitored
houses, 50 in Dunedin and 11 in
Southland, was found to be 7,700
kWh (400 kwh) in 2002 This
value was marginaly lessthan the
New Zedand national average
figure of 8,330 kwh (MED, Jul.
2003 for the same period.

Measured average monthly
household eledricity consumption
of the upgraded 50Dunedin and 11

Southland houses are shown in
Figure 10. Compared with the
consumption data in 2002 there
appeared to be asignificant (at a
95% confidence level) reduction of
eledricity use, of 13 %, after the
upgrade from July 2003 to
February 2004 Note that the
consumption data was normalized
by taking into acount between the
differences both in heding degree
days and solar radiation in the
same months. The normalizaion
was obtained by using linea

0 2002
W 2003-2004

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb

Months

Fig. 10+ Comparison d Average Monthly Eledricity of 61 Upgraded Housesin 2002& 2003
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Fig. 11+ Sdit Average Monthly Eledricity Consumptions of 50 Dunedin & 11 Souhland Houses

approximations to the relation
between both heaing degree days
(Correlation coefficient r = 0.94
and 087 for the two yeas 2003
and 2002 and solar radiation
(Correlation coefficient r = 0.74
and 094 for 2003 and 20029 on
energy consumption. Energy use
on solid fuel and LPG has not been
compared becaise the data for
these fuels were not available in
the previous yea (2002.

Measured average hot water
energy consumption for the sample
was 2,250 kWh/ household/ annumn
(x 100kWh) in 2003 It was found
that the very limited number (two
only in the monitored sample) of
upgrades for the C and D grade hot
water cylinders resulted in little
overall energy savings. The
measured hot water energy
consumption for the survey sample
was ome 19% lower than the
national average of 2,774 kWh
recently found by BRANZ in their
HEEP study (Isaac et a, 2003.
Of the 111 surveyed houses, 48%
of the hot water cylinders were
either C or D grade, and 526 were
A or B grade. The measured hot
water temperatures ranged from
506C to 8(EC. Hot water eledricity
consumption showed only a dight
variation with seasons as diown in
Figure 11. The baance of
eledricity consumption, however,
which included mainly space
heding wusage, had a strong
correlation with the heding degree
days over the yea (as can be seen
in the same figure).

Perceptions from the occupants
after the energy efficiency upgrade
on their houses dowed that 25%
of them were delighted, saying the
house was amuch warmer than

before® 17% sad it was
dvarmer®, 18% indicaed only
aightly warmer®, and 40%

expressed the feding that there

was %ot much difference in
thermal comforte, Their
perceptions thus reflected the

relatively low level of increased
internal temperatures.

Summary

The present preliminary results
show that indoa temperatures
were only 0.5é C (living room) and
0.76C (bedroom) higher in the
upgraded houses compared to the
control group o non-upgraded
houses in the winter months only.
This increase is just within the
acaracy of the instrumentation
used and needs to be confirmed in
one yea when results are obtained
for the same set of houses before
and after upgrades. Similar indoar
temperatures were found in the
summer before ad after the
upgrade. Household eledricity
consumption was reduced some
13% for the same set of houses
from July 2003 to February 2004
after upgrades had been taken
place The savings redized would
result in a paybad period d about
10 yeas at the present price of
eledricity of $0.145 kwh (MED,
Jul. 2003 and the st of the
upgrade, of some $1500 per
dwelling. A concurrent reduction
on CO, emissons of about 100 kg

per household per annum would be
redized.

The upgrade resulted in little
energy savings on the biggest
home energy consumer, that of hot
water, owing to the very limited
numbers of hot water cylinders
that were insulated (two only). It
was found that the hot water
consumption in the surveyed
houses was 19% lower than the
recently found national average.
48% of the hot water cylinders
surveyed were inefficient C and D
grade types.

Many houses experienced
unhedthy low indoar temperatures
and high relative humidity in
winter. The insulated houses
adhieved a reduction of 7% of
relative humidity after the upgrade.
There was no  dscernable
deterioration of indoar air quality
in terms of particulate
concentration after the retrofit,
with indoar cigarette smoking
being the main determinant of
indoor air particulate levels. Some
occupants gill expressed
uncomfortable  room  radiant
temperatures in winter due to the
draughty single glazed windows.
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dte visits and data @lledion.
Speda thanks given to those
occupants participated in this
reseach projed for their adive
involvements  either as the
monitored houses or information
providers on energy use & their
homes.
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1 MW Solar Trough

Congtruction has begun on
Arizonas first commercial solar
trough power plant and the first
such fadlity constructed in the
United States snce 1988

Locaed in Red Rock, about 30
miles north of Tucson, the APS
Saguaro Solar Trough Generating
Station will have a 1-megawatt
(MW) generating cgpadty, enough
to provide for the energy nedls of
approximately 200 average-size
homes. The plant is expeded to
come onlinein April 2005

This projed presents a unique
oppatunity to further expand our
renewable energy portfolio,° said
Peter Johnston, APS manager of
Tednology Development. aWe
are ommitted to developing clean
renewable energy sources today
that  will fue  tomorrow's
eoonomy. We believe solar-trough
technology can be part of a
renewabl e solution.®

Solar-trough  technology  uses
parabolic mirrors to concentrate
the sun's rays to hea minera ail

between 250 and 550 agrees. The
fluid is then passed through a hea
exchanger to vaporize asecondary
working fluid. The vapour is used
to spin a turbine, making
eledricity, then is condensed badk
into a liquid before being
vaporized once aain (seediagram
below).

Historicdly, the significant capital
cost assciated with solar-trough
technology did not lend itself to
smaler applications. However,
APS solar trough system will
combine the relatively low cost of
parabolic solar trough thermal
technology with the commercially
available, smaller turbines usualy
asvciated with low temperature
geothermal generation plants.

APS, is Arizonas largest and
longest-serving eledricity utility,
serves about 902000 customers in
11 o the state's 15 courties.



Solar Action’s
25" Anniversary

Solar Action was formed in 1979
after the fourth New Zedand
Energy Conferencein Auckland by
a group o like-minded individuals
keen to advance renewable energy
in New Zedand.

The 25 yeas snce Solar Action's
formation and the present day has
seen many developments in the
energy sedor including
technologicd advances, climate
change nsiderations, resource
depletion and structural reform.

Nigel Isaacs, who was a founding
Solar  Action member, has
documented the many happenings
of Solar Action over the past
25yeas and this will be included
in a speda 25"Anniversary
Edition of Solar Action Bulletin
due out in AugLst.

This history of Solar Action tiesin
with similar projeds by ANZSES
and ISES to record the histories of
these solar energy societies.

Energy Efficiency is abou maximising the benefits from the energy

suppied to ou homes

Website Upgrading

Solar Action's website is in the
process of being ydated and
improved. Part of this processis
the relocding of the website to its
own domain name. You can now
findit at
http://www.solaradion.org.nz/

Preventing Solar Silicon Shortages

A worldwide cdl production
market survey update published in
the April issuie of PHOTON
International reveded a 34 percent
growth of worldwide production of
solar cdls to 750 MW in 2003
Nealy 95 percent of solar cdls
were made from sili con. The solar
industry, which needs about
13tons of silicon per megawatt of
solar cdls, used around 8500 tons
last yea. Althoughthis amounts to
lessthan 40 percent of total silicon
production in 2003 the cntinuing
growth - spurred by the enormous
demand for PV systems in Japan
and Germany - will require an
even bigger share & a time when
the reviving  semiconductor
industry also is increasing demand
for sili con.

Since solar-grade sili con isn©t good

enough for chip production, PV
wafer manufadurers don©t have to
fea competition from the big cash-

flow semiconductor industry. The
crucia question is. When will
companies in Europe, America
and Asia working on new solar-
grade silicon production processes
be ready to start sales?

This question as well as others on
future silicon production will be
discussd at the 1st Solar Silicon
Conference on April 22, 2004 in
Munich, Germany. The one-day
event is organized by PHOTON
International - The Photovoltaic
Magazne. The nference is
amed a reseach and pdicy
dedson makers, as well as
members of the solar and
semiconductor industries. For the
conference programme, please go
to:

http://www.phaon
magaz ne.com/akademie/program.htm

Japan©s MW Solar
Electricity Plant

The Tokyo Metropditan
Waterworks Bureau has
announced that it has darted

building a photovoltaic (PV)
power fadlity with a generating
cgpadty of 1.2 MW at the Asaka
Water Purificgion Plant in
Satama Prefedure, one of the
main purificdion plants rving
Tokyo. This fadlity will be the
first megawatt-class PV power
generation system in Japan.

This will be the largest PV system
in Japan and one of the largest in
the world, and is <heduled to start
operation in 2005 Solar battery
panels will be installed on covers
to be placal on filter basins to
keep them clea of foreign material
during the final treament process

By saving about 960 MWh of
energy per yea, equivalent to the

annwel  consumption of 270
households, the  Waterworks
Bureau expeds to cut CO,

emisgons by 450 tons, as well as
saving $24M yen (NZ$340000) a
yea in eledricity hill s,

Starting in 2003 the bureau plans
to ingtall PV systems at a total of
eight water purification plants by
2006 When these install ations are
completed, their total power output
will be éout 5.2 MW.
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Project Aqua Close
Meridian Energy

Meridian Energy©s dedsion not to
continue with Projed Aqua, its

hydro development projed on the

Lower Waitaki river, came dter a

combination of circumstances

emerged that meant it was no

longer prudent or responsible to

continue with the projed.

Announcing the dedsion on March
29 2004 Meridian chief exeaitive
Keith Turner said many reasons
had contributed to the dedsion. No
single reason was dedsive, he said,
but the cmbination of fadors
when considered together had led
to the dedsion.

Among the reaons that
contributed to the dedsion taken
by Meridian Energy's board were:

Dedsions made in the High
Court in March 2004 highlighted
significant uncertainties around
the nature of "water rights'.
These ae matters of nationa
significance  They will take
yeas to resolve ad could
materiadly affea the availability
of water in the Upper Waitaki as
well asfor Projed Aqua.

It had bemme evident that
Projed Aqua could not come on
strean fast enough to med
eledricity demand  growth
within the next five yeas.
Meridian will now turn its
atention to more immediate
sources of eledricity generation
that cen become available more
quickly.
Uncertainties concerning the
resource @nsents, in particular:
0 Whether Meridian would
seaure a onsent
0 What the nditions of
any consent might be
0 When the monsent would
be available
0 How much water
consent would provide
There was a need to be dedsive,
particularly for the people of the
Waitaki Valley, who have had
three yeas of uncertainty and
would have facal many more

the
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yeas of uncertainty if a dedsion
had not been made now.

The levels of expenditure for the
projed were substantial.
Meridian has been investing
about $4 million a month to
complete preliminary design and
comply with consent require-
ments. The extended consenting
timeframe has added to the risks
related to these outgoings and
they are no longer sustainable.

Meridian has been advised that,
given the uncertainties, financia
reporting standards will require
al costs to be seen as expenses,
and they will not be ale to be
capitalised towards the msts of
the projed.

The projed was experiencing
rapidly growing indired costs,

particularly  for  community
miti gation, environmental
mitigation and irrigation.

Recently completed
geotechnicd investigations
provided  information  that

required design changes for the
projed, with an adverse impad
on projed eanomics.

The Resource Management Act
creaes a very difficult process
for large projeds dependent on
water.

"In short, the magnitude of the
risks has becmme sufficient to
make it irresponsible to cary on
with the projed.

"We ae required by the
Companies Act to be ommercially
prudent. When we began with
Projed Aqua we judged the risks
to be manageable, but on the basis
of what we know now it would not
be prudent to carry on."

"We want to concentrate our
efforts on projeds that can be
deployed more quickly, but we ae
absolutely committed to finding
sustainable solutions for New
Zedand©s energy needs.

"We dso want to make this
dedson cled to everyone
involved in Aqua, particularly
those ommunities in the Waitaki
Valey who have shared with
Meridian the uncertainty of the last
threeyeas," Dr Turner said.

After Aqua

Energy Minister

Pete Hodgson’'s address
to the National Power
NZ 2004 Conference.

At over 500 MW, Projed Agqua
loomed large in this country©s
energy future, particularly becaise
Meridian was confident it could be

built affordably. It promised a
large amount of competitively
priced basel oad generation,

starting in about five yeas or so.

The shelving of the projed will
inevitably prompt a resssessment
by everybody in the dedricity
generation  business of the
oppatunities they have for new
projeds around the end of this
decale. The reassssnent will
concern both the cgadty for new
megawatts and the price & which
that capadty will be competitive.
That price is likely to be alittle
higher than it would have been
with Aqua aound. | have been
given two estimates of the passhle
incresse - one of about a ceit a
unit, another of about half a cent,
both cutting in around the end of
this decale. Either way, we can
exped a reasonably wide range of
projedsto come into contention.
The positive feaure of Meridian©s
dedsion for those involved in
planning future generation is that it
has come so ealy. The
Government©s position on Aqua
has always been that if it is to
proced it should proceed ontime -
and if it is not to proceda the
country needs to know that sooner
rather than later. In the event we
have found out sooner than any of
us expeded. Meridian has made its
dedsion in good time for other
generation  options  to be
rescheduled and for new proposals
to be developed. Given that power
from Aqua was due to come on
progressvely from 2009till 2012
there does not appea to be awy
good reson to fea that
dternatives might not be brough
onstream in time. Rather than
causing any immediate problems,
the cancdlation of Aqua brings



about a major redignment further
out.

Yesterday | released an updated
list of projeds that we know are
coming on in the next four yeas. |
think it©s important to lay this out,
becaise | have head a number of
commentators in the last couple of
days claiming that nothing is being
built. At times | wonder if the
study of journalism or engineaing
might cause an opticd disorder
that renders anything less than
about 400 MW invisible. This
morning®s Herald editorial, for
example, claims that investment in
new generation is "almost stall ed”,
which is patently untrue.

The list of confirmed new projeds
includes:

Trustpower©s expansion of its
Tararua wind farm by about 40
MW, on target for completion in
May;
the Government©s 150 MW oH
fired reserve generation plant at
Whirinaki, Hawke©s Bay, on
tradk for commissoningin afew
Weeks,
Genesis© new opertycle gas
turbine of 40o0dd MW a
Hurtly, due to be commissoned
by the beginning of July;
Meridian©s Te Apiti wind farm,
of about 90 MW, due to come
onstream progressvely over the
next yea or so;
a further 40 MW at the Mokai
geothermal station by Autumn
2005
Genesis®© "e3p" combined cycle
gas turbine & Huntly, about
400MW, which the mmpany
says it expeds to commisson in
Decenber 2006
There ae a number of smaller
generation  projeds as well,
including geothermal, improve-
ments to the dficiency of existing
hydro, and cogeneration. The total
coming on from this yea urtil
2007 is about 840 MW. The
average over the next four yeas, in
other words, is over 200MW a
yea - when New Zedand nedls to
average aout 150 MW of new
generation a yea to keep up with
growth in demand. Looking at
progress over a longer timeframe,

the average growth rate between

1990 and 2007 will be @out

160MW ayesa.

And this is working from a
conservative asesanent of what is
coming onstrean. Many more
proposals than those listed are
under assessmnent within  the
energy sedor. Some of these will

snek up on us quickly -

announced one yea and huilt the
next, like Meridian©s Td&piti

windfarm. We will also have to

fador in anything the Eledricity

Commisgon chooses to huild by

way of reserve generation, or

provide for by way of demand

management.

Thisis an adivist Government and

| am an adivist minister. | am not

setting out this information by way

of saying "She©ll be right". In
particular | haven©t yet touched on
gas reserves or the Resource
Management Act. | am simply

trying to intrude some fads into

the debate @out our future
eledricity nedls.

There ae some red challenges
ahead. We ae & aturning point in
New Zedand©s energy history.
Hydro has been our mainstay for
decales, providing New Zedand
with some of the degest
eledricity in the developed world.
But future hydro development is
likely to be small to micro in scade.
It will continue to be an important
source of €ledricity, but its
massve dominance of  our
eledricity system will gradually be
eroded. The alvantage will be a
gradually deaeasing vunerability
to the risk of shortages in dry
yeas. The disadvantage will be
that other new generation sources
will not be a chea.

Wind power is bemming more
attradive & capital costs fal and
eledricity pricesrise. It is about to
grow rapidly into a significant
minority or our generation
cgpaaty. It will quadruple over the
next yea or so, and Ly
international standards our wind
resource is very good Clealy,
however, wind cannot be the only
answer to our growing eledricity
needs. It has a relatively low load
fador. There ae technicd limits

on how much wind generation can
be handled by the nationa grid.
And the best wind stes will
bemme more expensive with time,
after the eaiest locdions have
been taken.

Geothermal power is another
significant minority player. While
it is a generaly stable source of
power, it toois unlikely to become
a major source of energy for our
future growth.

So the future of renewables is not
continued daminance by hydro, or
a shift from hydro to geothermal,
or a shift from hydro to wind, but
continuing gowth in all of these. It
remains true that most new
generation in the foreseedl e future
will be from renewable sources,
becaise they are chegper.

Gas has been the main fuel for new
thermal generation in the last
couple of decales, given the
abundant and flexible supply from
Maui. Fadng the future without
Maui is probably the biggest
energy chalenge aea o us.
Maui is not dead yet. Existing
small fields are still producing.
Pohokura, Kupe and presumably
Karewa a@e on their way into
production. Total known reserves
might therefore get us through to
about 2015 if consumption
averaged about 140 PJ a yea. But
there ae no known supplies
beyond that, and this is a country
that has dlowed itself to believe
that there was aways loads of
proven, avalable gas. More
exploration is neaded. It istrue that
exploration has increased
significantly with the impending
demise of Maui. The number of
wells drilled per yea has doubled
since the ealy 199G Crown
Minerals is adive in marketing
exploration blocks, with a new
Northland block offer announced
ealier this month and work under
way on at least two more, for
Taranaki and the East Coast, over
the next twelve months. The
question now  before  the
Government is whether this is
enough The answer appeas to be:
"Perhaps not". We have a
attradive fiscd regime ad our
international ranking for
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prospedivity is now high. But no
stone can be left unturned here.

Therefore we have been adively
investigating, for a littte while
now, whether we can provide an
even more positive environment
for gas exploration, and exped to
make dedsions in the next month
or two. The dedricity sedor is
taking its own initiatives in this
areg with Contad and Mighty
River setting W their joint fund for

gas exploration, and Contad
joining Genesis in funding a
feasibility  study into  the

importation of LNG. These ae
prudent, useful moves. There is no
doubt that New Zedand has plenty
of gas - we just have to drill
enough loles to find it, and attract
the caita necessary to develop
thefields.

Similarly there is no daubt that we
have plenty of coal.

What is not clea yet is what the
future balance between these two
fuels will be within our eledricity
system.

To a large etent that will be
determined by what gas is found,
where and at what price. It will not
be determined, contrary to some
suggestions | have head, by
whether or not New Zedand has a
cabon tax. The cabon charge this
Government©s climate  cange
policy envisages would add
perhaps a cent to the unit cost of
new gas generation and a cent-and-
ahaf per unit to the st of new
coa generation. It will not
radicdly alter the price differential
between gas and coal. And it is a
small variable cmpared to the
level of uncettainty about
wholesale gas prices, which are in
the process of doubling and could
rise dtill further. Perhaps the
industry©s current tendency to
focus on the prosped of a cabon
charge aises from the superficialy
reasonable premise that, unlike the
future price of gas, it is entirely
within the Government©s power to
clarify what the dcharge will be. We
have provided some darity by
spedfying that the dharge will be
no more than $NZ25 a tonre of
cabon. Industry might want to
think very caefully about what
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cdls for more darity might entail.
A minimum charge? A fixed price
now? Those who wish that this
would all just go away, or hope
that it will if the Kyoto Protocol
does not come into force have
mised a fundamental point about
global energy pdliti cs.

Whether by Kyoto or some other
medhanism, we ae healing into
what is now usualy referred to as
a cabon-constrained world. A
price on carbon is being gadually
and irreversibly embedded in the
global ewmnomy. New Zedand
cannot shut itself off from this
development. Attempting to do so
would simply turn us into a
museum for outdated energy
technologies, just as we once
managed to turn our nation into a
guaint South Padfic ca museum.

A cabon charge is not so much
about pricing fossl fuels out of the
market as about pricing alternative,
low-emisson and efficient energy
technologies into it. We might well
see new coa-fired eledricity
generation built in New Zedand in
the next decale. A carbon charge
will not prevent that happening. It
will simply ensure that the price
we pay for that eledricity will be a
litte more refledive of the
environmental cost of choosing
that source of energy.

There is also a red benefit for the
energy sedor from climate change
poicy that is too easly
overlooked. It is cdled Projeds to
Reduce Emissons. Last yea®©s
Budget contained, for the first
time, two currencies. One was the
New Zedand ddlar. The other was
4 milli on tonnes of carbon credits.
These aedits were offered by
tender to anyone with a projed that
would reduce greenhouse gas
emissons, but which was not quite
ewnomic on a businessas-usual
analyss. The bulk of the
successul bidders are projeds that
will help make New Zedand©s
eledricity supply more seaure in
the next few yeas, as well as
reducing emissons. They include
wind farms, geothermal and hydro-
eledricity schemes. | recettly
signed the last few contrads to be
concluded from the tender round

and I©ll be anouncing the total
results tomorrow. If al of the
contraced projeds proceed, the
result for the dedricity system is
equivaent to more than a third of
Projed Aqua. And if a contrad is
to proced it will need to be done
by 1 January 2008 or the aedits
won©t be eaned. Without the
Kyoto Protocol, this wouldn©t be
happening.

Like the Protocol, the Resource
Management Act won®©t prevent
new thermal generation being built
- or new renewables, for that
matter. More than 2000 MW of
new generation capadty has been
built in New Zedand since 199Q
most of it, obvioudy, under the
RMA. The RMA did not crede the
NIMBY syndrome, nor did it
inspire a previousy unkmown
human and commercial capadty
for mercenary or vexatious
objedions to new projeds. Of
course it can be improved. This
Government has aready made
amendments to streamline consent
processes generaly, as well as
more spedfic amendments to
ensure better consideration of the
benefits of energy efficiency and
renewables when dedsions are
made on energy projeds. We have
also increased the resources of the
Environment Court, enabling it to
dash its badklog of cases in half
and cut the time taken to hea
cases by even more than that.
There will inevitably be more
change to come, as we ke the
whole RMA framework under
constant review. My colleggue
David Benson-Pope has been
speaing publicly about that today.
But there will aways be anedl to

consult communities about
developments  affeding  them,
particularly major infrastructure

projeds. People have aright to air
legitimate ncerns about any
propcsal. In fad we compromise
our ability to make wise dedsions
if we do not allow such scrutiny.
Alreay, inevitably, the aitics
have picked up Projed Aqua &
Exhibit A in their case against the
RMA. | appredate Keith Turner©s
caeful, honest insistence that the
dedsion on Agua was not simply a



case of consent fatigue, despite
endlessinvitations to doso. | also
appredate his cdl yesterday for
the industry to think strategicdly
and suggest pradicd
improvements to the law, rather
than simply complaining to the
Government. And | would remind
those who take the demise of Aqua
as an indictment of the RMA that
Meridian also has a remarkable
story to tell about a projed that
shot throughthe consent processin
a flash. It seaured consents for its
Te Apiti wind farm in a matter of
days.

Let me dose with some brief
comments on energy efficiency
and conservation, the other side of
the story about our future energy
needs. | have been talking mostly
about the supply side today
becaise that is where interest has
been focus=ed by the Projed Aqua
announcement, but many of you
will be awvare that my interest in
the demand sideisjust as grong.

A key fador in the sequencing of
new generation over coming
decades will be the extent to which
we ae succesdul in moderating

demand growth by increasing
energy efficiency and
conservation.

The National Energy Efficiency
and Conservation Strategy aims for
a 20 percent improvement in the
nation®©s energy efficiency by 2012
and is currently on trad to achieve
that.

The more we save eiergy, the
more we moderate the need for

costly investment in  new
generation.
It has been argued at this

conference that New Zedand has
limited scope for improving energy
efficiency without an expensive
and unlikely turnover of capital
stock - and that demand growth
will inevitably march aheal in
lockstep with emmnomic growth,
forever. That is not the experience
of other modern economies, where
demand growth is increasingy
being dewupled from emnomic
growth. Yet this kind o supply-
side thinking has dominated in this
country for decales. It needs to be

spiked. Let me do that with a few

quick examples:
Chelsea Sugar replacal a sugar
purificaion processthat had run
with little dhange for almost 120
yeas. Chelsea halved its gas
consumption, saved on labour,
water, wastewater, hea and air
polution, and expeds the $7
milli on it spent on new plant to
repay itself in four yeas.
Sedord focussed on energy use
at its Nelson and Dunedin pro-
cessng plants and cut it by
6.5% while incressing
production 7.5%.
DB saved about 10% on its
annuel eledricity bill and 30%
of its gas consumption by
improving efficiency.
Norske Skog Tasman replaced
fuel oil with wood waste to hea
their boilers and saved $50Q000
worth of eledricity a yea,
enoughfor about 3500homes.

EECA®©s EnergyWise Awards
tonight will show off even more
such examples.

New Zedand©s eledricity has
always been so chegp that it should
not surprise us when we find we
have not been uwsing it as
efficiently as we should. Of course
we can do more with less and the
incentives to doso rise with prices.
They aso rise with our aspirations
for a more sustainable energy
future - or the redisation that
inefficient use of energy is just a
bit dumb. The demand side
embraces energy efficiency, load
shifting, energy conservation, and,
by some people©s redkoning, fuel
switching. If we look at it as a
resource, aongside supply
resources, its potential for helping
med our energy nedls is large
indeed. The problem with the
demand side resource is that it is
very diffuse ad dfficult to
identify, unless you set out
determinedly to do so. It is
however, cheg. And if we ae
interested in adiieving the holy
grail of a seaure dedricity supply
at an affordable price the demand
side demands more d&tention from
al of us.

Smarter Energy Use
IS the First Priority

Green Party Press Release

Green Party Co-Leaer Jeanette
Fitzsmons sys the demise of
Projead Aqua will now lea to the
serious debate on New Zedand's
energy future that she has been
campaigning for sincethe 197Gs.

The tough choices that have
previously only been debated in
the South and amongst energy
analysts and environmentalists are
finally reading front pages in the
cities where the energy is being
unsustainably consumed.

@Bring it on,° said Ms Fitzsmons,
the Green Party Spokesperson on
Energy.

New Zedand has to get a whole
lot smarter when it comes to
energy. We have to faceup to the
faa that we ae among the most

wasteful power users in the
Western  world,® said Ms
Fitzsimons.

Before we can even consider
matters of supply, we have to sort
out the demand side of this
esential equation. It is ridiculous,
for instance that the total annel
budget of the Energy Efficiency
and Conservation Authority is less
than one per cent of what Meridian
was contemplating spending on
Aqua.

aThe Government should be
making it eaier for New
Zedanders to make the right
choices. Energy auditors tell me
they can @ into virtualy any
business and immediately identify
energy savings of 20 per cent that
will provide better quality lighting,
heding, coding and industrial
power at lesscost.

But the basic structure of power
bills, where fixed-line darges
dominate adua consumption,
discourage onsumers  from
making day-to-day savings and
from investing in their own small-
scde power production, such as
solar water heaing, or energy
efficient home @pliances. If
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power companies will  not
voluntarily change the way their
bill s are structured then legidation
has to be mnsidered.

4t is worth remembering that
much of the etra, environmentally
damaging cgpadty that is now
being cdled for is smply to cover
pe&k demand. The Dominion Post
recently reported that California
has in receit yeas redised a
‘seaet surplus that has turned
‘crisis  svings during power
shortages into permanent
reductions in consumption. The
cornerstone of this effort has been
an educaion campaign that
encouraged simple measures such
as households shifting the use of
main appliances till after pedk
evening demand had passd.

aSurely if 34 million, lifestyle-
orientated Cadlifornians can be
encouraged to permanently dlice
14 per cent off their energy
consumption  simply  through
changing their habits, then so can 4
milli on New Zedanders.”

Using Power Wisely
Could Make Up for
Project Aqua Output

Simon Collins and Liam Dann
New Zealand Herald 31/3/04

Households and businesses could
save dmost as much energy as
Projed Aqua promised for less
than atenth of the cost.

Energy Efficiency and

Conservation Authority (EECA)

figures given to the Herald show

that households alone wuld save

two-thirds of Aqua©s energy by
installi ng energy-efficient

lightbulbs and making other

"redigtic" changes.

And if businesses pulled out every
fourth light in al commercia
buildings as well, the ountry
would be only dightly short of
saving as much energy as the huge
Otago power scheme would have
generated.

Meridian Energy chief exeautive
Keith Turner, who announced the
axing of the scheme on Monday,

Number 72 May 2004

Tower Signals New Future for Solar Energy

Australialooks <t to take the lead

in a global seach for new sources

of clean energy after a feasibility

study approved Enviromisson©s
1000 metre solar eledricity plant

planned for Mildurain Victoria.

If completed the building would

become the world©s tallest
structure  edipsing the CN

communications tower in Toronto

which stands at 553.33m.

"The success of the pre-feasibility
study signals the go-aheal
towards full commerciality and is
one of the most significant
dedsions in the progress of solar
tower technology to date”
company chief exeautive Roger
Davey said.

"The eonomic benefits ill ustrated

in the study©s financial modelli n¢
are aeguate to ensure the

commercidity of solar tower

development takinginto acount

revenue epeded from energy
generation, associated derivatives
and padential revenue from
naming rights.

"The projea fedures the 1000m
structure, which would be visible
from 100 kilometres away, with a
transparent solar colledor at its
base that would measure seven km
in diameter.

It works by heaing air at the base
- which isabout 30 degrees cdsius
hotter than air at the top o the
tower and the resulting convedion
force cedes a powerful updraft
which generates clean power,
enough to service 200,000 houses.
Equivalent to a 200 megawatt
power station.

This energy output will represent
an annua saving of more than
750000 tonnes of greenhouse
CO2 gases from entering the
environment.




told a national power conferencein
Auckland yesterday that New
Zedand was now healing
inevitably towards major coal
development instead.

EECA chief exeautive Heaher
Staley said households, which use
only athird of al eledricity, could
save two-thirds of Projed Aqua©s
energy if ead installed five
energy-efficient lightbulbs,
switched off half their appliances
a the wal when not in use
insulated all pre-1986 hot water
cylinders and had solar water
heaers installed in every new
house built.

The net cost, after alowing for
lower power bill's, would be $109
million - less than a tenth of the
$1.2 hilli on that Aqua would have
cost.

"There is more than half an Aqua
just in that residential sedor that is
potentially available within 12
months, not five yeas," Ms Staley
said.

"That©s not cournting the biggie,
which is not about turning
appliances off but, when they
[householders]  replace them,
repladng them with energy-
efficient appliances and not putting
the old fridge in the garage & a
bee fridge."

She said businesss could make
even bigger savings.

Nelson©s Arrow motel, which won
an EECA energy award in 2002
cut its energy use by 70 per cent
compared with other motels.

EECA pays haf the st of an
energy audit for any company that
implements al  energy-saving
recommendations that either cost
nothing or can be paid for in lower
power bill swithin two yeas.

The arerage saving is 5 to 10 per
cent.

Solar  Industries  Assciation
diredor Brian Cox said the
average house oould save 30 per
cent of its power bill, or about
$420ayea, by instali ng a rooftop
solar water heaer costing between
$2500and $6000

EECA pays $450towards this cost
for anyone who has to barow to
buy the solar heaer.

"If you look at the price of a solar
system against other discretionary
spending that people spend on the
house, it©s not out of line," Mr Cox
said.

But Auckland energy consultant
Bryan Leyland said solar power
could only "do atiny bit" to meea
energy demand which was
growing at 2.3 per cent a yea,
needing the equivalent of a new
Aqua every threeyeas.

He said wind powver©s role would
also be limited becaise of the need
for badup supplies on cadm days,
and new hydro schemes semed to
have been wiped out by Meridian©s

concluson that the @sts of
resource management consents
was too gred.

"So cod is it," he said. "We ae
goingto be burninglots of coal."

Answering the hard
qguestions
KEITH  TURNER,  Meridian
Energy, CEO

How bad is New Zedand©s energy
outlook? - "If we have adry yea
again it won©t be just savings, it
will be bladkouts. We©ve bee
living on borrowed time and weOre
lucky that it©s wet thisyea."

How serious is the demise of
Projed Aqua? - "Aquawas never a
total solution. It was only three or
four yeas of eledricity growth."

What is the solution? - "We ae
inevitably heading towards major
coal development.”

Who should pay? - "We cai©t just
go to Government and say fix it ...
We desperately need more private
cgpital "

MARK FRANKLIN, Vector, chief
executive

How bad is New Zedand©s energy
outlook? - "It©s not a aisis.”

How serious is the demise of
Projed Aqua? - "It leares a hole.
But it wasn©t going to come online
fully urtil 2012 so we have got

some time to sort out shorter-term
issues."

What is the solution? - "Investment
in generation. Not just investment
in cetain types of generation.
They©ve got to look seriously at
cod ... gas, wind and geothermal ."

Who should pay? - "The logicd
investor isthe industry."

DON ELDER, Solid Energy, CEO

How bad is New Zedand©s energy
outlook? - "ItOs as srious as rain
or lak of it - allows. If we have
normal or dry yeas ... then we
have significant problems.”

How serious is the demise of
Projed Aqua? - "It makes no
difference to the next four to five
yeas and it makes a little
difference but not a lot, to the
situation out past 2012"

What is the solution? - "The
answer is coal, unless there ae
huge new gas finds."

Who should pay? - "All the
generators are now in a pasition to
pay for and develop new coal-fired
generation.”

PETER GRIFFITHS, BP Oil Nz,
managing director

How bad is New Zedand©s energy
outlook? - "The isue is very
serious. Whether or not you cdl it
a aisisis emantics."

How serious is the demise of
Projed Aqua? - "It©s a grea wake
up cdl to the industry and
community that it isn©t guaranteed
that we have a seare eergy
future.”

What is the solution? - "Seaurity
comes from diversity. We nedl
more power generation of avariety

of types."

Who should pay? - "Consumers
and energy users always end up
payingin the end."

ROY HEMMINGWAY, Electricity
Commission chairman

How bad is New Zedand©s energy
outlook? - "[t©s not a qisis ... in the
short term. There©s time to develop
other sources."
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How serious is the demise of
Projed Aqua? - "New Zedand
needs additional power sources.
Without Aqua new eledricity will
have to come from somewhere
dse”

What is the solution? - "New
Zedand is under-invested in
energy efficiency. A grea ded of
energy could be saved at a st
chegoer than building rew power
plants."

Who should pay? - "Eledricity
should be paid for by the people
that use it, not the Government.”

CHRIS FREEAR, Windflow
Technology, business
development manager

How bad is New Zedand©s energy
outlook?- "I thinkitisa aisis."

How serious is the demise of
Projed Aqua? - "It doesn©t change
the stuation. Projed Aqua was
alwaystoo littl e, too late."

Tough er Exercise for Renewable Energy

Projead Aqua would have provided
an annuel output of 11 PJ of

production by 30 PJ by 2012 With
Projed Aqua aming on in stages

What is the solution? - "There is
enough wind easily available in
New Zedand to take cae of
growth needs for the next 10 yeas.
To dothat you©d need about 8000
turbines <dtered throughout the
country."

Who should pay? - "The people
who build generation plants will
put the money in."

badkground working document
Devdoping the renewable energy

energy. The National Energy haf of the output of the projed target and medhanisms from
Efficiency and  Conservation was expeded to be put towardsthe EECA and MfE  shows.
Strategy (NEECS) cdled for an renewable energy target as the
incresse  in renewable eergy table below from the 2002
Business NEECS Domestic Projea Aqua and Total
as usual Renewables climate change | changesto wood ()
(P Programme policy package processng
(P (P (P
Eledricity 6 <1 0-2 0-55 6—-135
Industrial 9 <1 3-5 0-2 12-16
processhea
Solar  water 0.1 05 0 0 0.5
heding
TOTAL 15 1-3 3-7 0-75 19-32

Estimated renewable outcomes to 2012 from the 2002 EECA and MfE background working dacument
“ Devdoping the renewable energy target andmechansms’.

Latest Energy Statistics

The January 2004 edition of the
Energy Data File from the
Ministry of Economic
Development which has just been
released shows that:
Total primary energy supply in
the yea to September 2003
dedined by about 1%, due
primarily to a 17% reduction in
gas supply (mainly due to lower
Maui gas production) and a 9%
reduction in geotherma supply.
This was partialy offset by a
25% increese in coa supply, 9%
increase in imports of oil and all
products, 9% increase in hydro
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and 5% in wood

bioenergy.

incresse

Total final energy consumption
for the same period increased by
7.7%. Qil consumption
incressed by about 7% and coal
use (including exports) by 25%.
This was partialy offset by a
reduction in gas use for
eledricity generation (including
cogeneration) of about 10% and
a reduction of about 35% in gas
use for petrochemica
production, primarily methanol
production.

In red terms (March 2003
dollars) the national weighted
average dedricity price for the
yea to March 2003 was 10.8
cents a kilowatt-hour, an
incresse of about 5% compared
with 2002 Again in red terms,
average residential eledricity
prices (incl. GST) at 15.5¢/kWh
were 4% higher than in 2002
average @mmercial eledricity
prices (excl. GST) at 10.8c/kWh
were nealy 6% higher; and
average industria  eledricity
prices (excl. GST) at 7.2c/kWh
were @out 8%.



Smart Use for Used Smart Drives

Traditionally washing madine's
operate from a singe high speed
motor conneded to the tub via a
drive system involving pulleys,
belts and geaing to achieve the
variety of wash adions required.

Fisher and Payke's Smart Drive
washing machines, developed in
the ealy 90s, make use of an
innovative dired drive motor to
provide an extensive range of wash
adions with a minimum of drive
components, which reduces
medhanicd loses (and therefore
energy use) as well as the overall
weight of the washing machine.

Ecolnnovation, based in
New Plymouth, has extensively
experimented with the use of these
Smart Drive motors and has
produced technicd literature on
how to rewire these motors for use
with 12, 24 o 48V renewable
energy systems.

Ecolnnovation have incorporated
Smart Drives into a number of
Pelton and Turgo micro - hydro
systems and have dso developed a
wind turbine. Ecolnnovation not
only sell complete systems but also
sel an extensve range of
components, parts, and doit-
yourself kits including a wide
range of Smart Drive motors
(including those modified for low
voltage use) and accesries.

The Ecolnnovation website can be
found at http://www.eminn.co.nz/

Development of the
Smart Drive

While reseaching for this article
| came acossan interesting clip
from the knowledge TV
programme on the development
of the Smart Drive ad the
encouragement of innovation at
Fisher and Paykel in general.

Thelinktothevideo clipis

http://knowledge.nzoom.com/knowledge
_Oetail/0,221099810181-186,00.html

Michael Lawley, of Ecolnnovation, discussng the use of Smart Drive
comporents in an Ecolnnovation designed wind turbine at the Levn

Organic River Festival.

Solar House Day 2004

ANZSES will be holding its
annuel Solar House Day on
Sunday, 12" September thisyea.

Ms Mahalath Halperin, ANZSES
Chairman, said that the am of
Solar House Day is to demonstrate
just how simple it is to build or
renovate a home that requires
virtualy no heaing or coding
other than that provided fredy by
the Sunand our environment.

Last yea the New Zedand tours
were undertaken in Dunedin and
Christchurch while the inaugural
2002 Solar House Day feaured
houses in  Wellington and
Christchurch.

For Solar House Day 2004 we ae
in need of houses to be part of the
tour. We ae looking to hold tours

in a the number of centres
throughout New Zedand and are
looking for a wide range of energy
efficient housing (both old and
new) using a wide range of
sustainable technologies including
PV and solar hot water.

On the day, ANZSES volunteas
would lead tour parties through
ead of the houses.

If you would like to have your
house including for Solar House
Day 2004 or would be &leto help
out with the tour or organising
houses in your area plesse amail
Andrew Pollard at
solaradion@paradise.net.nz

For further details on Solar House
Day please visit the website

http://www.sol arhouseday.com/
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The Future of Energy

With discusgons focussed on what
sort of energy supplies
New Zedand will chose to use in
the future, | thought it might be
interesting to see  some
photographic examples of some
options (thoughthe blad and white
reproduction isn't as effedive &
the @lour reproduction).

Both the picture of the ail field
above and the picture to the right of
a PV array integrated into an
awning over a bad porch are from
Cdlifornia

At thetop d the aljacent page isan
example of cows and Zond wind
turbines co-existing in Minnesota.

The picture & the bottom is of the
Drax Power Station, the largest
coal-fired power station in Western
Europe (4000 MW(g)). Its stuated
nea the village of Barlow, North
Yorkshire.
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ISES Solar Cities - Habitats of Tomorrow

The reduction of CO2 emissons
from cities is one of the most
important challenges to be met in
future yeas by modern society.
Emissons from cities in
industrialised countries are 2 to 6

town that made afirm commitment
to clea and ambitious emissons
reduction targets, also reaognising
that renewable energy sources and
energy efficiency are necessary to
adieve sustainable aergy

times the ©accetable® sustainable provision.

rate of 3.3 tons/cepitas The
problem is vast and has to be
addressed by using a broad range
of approaches, ranging from
overall planning and pdicy
programs for whole dties, to
energy  conservation measures
undertaken by individual citizens
(©think dobdly - ad
Policies and targets also have to be
set at an international level, such
as by the Kyoto Protocol, and at
national level.

The ISES Slar Cities Projed is a
scientific study that addresses the
application of renewable eergy
technologies (RETS) in an wban
context and their relevance for
reducing CO, emissons.

The focus is on cities as complete
systems, and involves establishing
targets for energy use and emisson
reduction, identifying performance
indicaors, and developing
planning strategies aimed at
improved performance, within the
framework of existing city
networks. It sees ead city as a
unique laboratory for studying the
effed of dense urbanisation on
energy and the environment, and
for determining the required
changes and additi ons to the urban
environment nealed for
sustainability and improving the
standard of living for city
inhabitants.

Although the study focuses on
adivities undertaken in Europe &
the primary geographicd focus,
the results are relevant for cities
and towns globally. The results are
fredy available in the dedronic
database  (http:/solarciti es.ises.org/)
and can be used as a tod to guide
cities towards the 'Solar City'

concept. A ©Solar City© is a dty or inhabitants,
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locdly©).

The primary objedive of the Solar

Cities Projed is to suppat
environmental adions and
sustainable technologies

implemented at city level. The
projed addreses energy-related
aspeds, such as the reduction of
harmful emisgons, the sustainable
use of locd resources, the
provision of a reliable, seaure and
eonomic energy supply, and
flexible options for the sound
diversificaion of energy sourcesin
cities.

Within the scope of the projea
several adivities were mnducted:

The mlledion and assessnent of
information  about  different
adivities and programmes of
seleded city networks and
initi atives, with a description on
their implementation and an
asesgnent of their impad,
within spedfic parameters.

Two reports were written, to be
used as toals for cities interested

in the ©solar cities© approad,

namely:
o0 A GoodPradice Guide

0 A report on CO, Reduction
Potential Assesament in Cities

The results of the study confirm
that adivities and comprehensive
strategies, addressng the wider
integration of RETs into locd
energy systems, have red and
promising results for CO,
reduction. There is aso a dea
impad on different levels
including an improvement in the
locd  environment, improved
quality of life, greaer suppat of
and interest in locd resources, as
well as eoonomic spin-offs for
such a  new

employment oppatunities and
increased eco-tourism.

The results presented encompass a
range of informative materials,
with recommendations for
replication to cities and local
governments, and general
encouragement to move towards
sustainable energy provision. The
CO, reduction targets and baseline
studies, in particular, can be used
to guide dties interested in
implementing a dtrategy, with
basic steps identified to assst this
process

Despite the @mplexity of the
problems fadng cities, there is a
clea recognition from all sides
that adion must be taken without
delay to address the reduction of

harmful emissons - aso those
resulting from locd adivities,
whether from inhabitants,

industries and cother adors - based
within the locd boundaries or
interlinked to the dty adivities.



ANZSES/SOLAR ACTION

MEMBERSHIP APPLICATION FORM
(Solar Action/ANZSES is not registered for GST in New Zealand)

Please enter the following details in the spaces provided
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Indicate if you are a Pensioner or Student

Please tick a box corresponding to a class of membership from the table below and send your cheque,
payable to Solar Action, to The Treasurer, Solar Action, PO Box 54-223, Mana, Porirua, with this form.

Class |Membership Publications Received Subscription Student /
Pensioner
1 |Solar Action Solar Action Bulletin $40 $25
2 |Solar Action, ANZSES Solar Action Bulletin $80 $50
Assoc. ISES Solar Progress

Solar Action Bulletin
Solar Progress $140 $95
REFOCUS

3 |Solar Action, ANZSES
Full ISES

Membership Class 1 is for those who wish to belong to Solar Action in New Zealand only. Class 2
gives membership to Solar Action, ANZSES as well as associate membership with the International
Solar Energy Society. Class 3 adds full membership of the ISES and includes 10 issues per year of
the ISES publication 'REFOCUS'.

Full ISES members (Class 3) can also subscribe to the ‘Solar Energy’ the international journal of
ISES. For subscription rates please contact the National Treasurer (contact details below).

Full Members are entitled to full membership rights and privileges. Students and Pensioners
receive the same benefits as full members other than voting or holding office. Larger organisations
may become Sustaining Members and provide additional support. More details on sustaining
membership are available from the National Secretary.

For Enquiries please contact the National Treasurer; e-mail solaraction@paradise.net.nz or write to
Solar Action, PO Box 54-223, Mana, Porirua.
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