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1) We have built more power stations than we need.

2) Only a small part of this extra capacity is in South Island

hydro stations. Most of it . In North Island stations which burn coal,
gas, and imported oil.

3) The Government proposes to sell off large amounts of
electricity at low prices and under long-term contracts. The cost of

supplying this power will treble in real terms between 1988 and
1994. |

4) An electricity price which rises to cover the cost of supplying
the power is unlikely to attract aluminium companies to New
Zealand. Only prices which are subsidised by the New Zealand
community are likely to be attractive.

5) The Government has yet to provide the public with good,
substantiated, reasons for using our scarce resources to subsidise
multinational aluminium companies.

port Ieriiy in New Zealand is there a surplus to sell? has been
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Introduction

To most people, electricity is lights and switches, three-point
plugs, bar heaters and TV, fridges, hot water, and six-weekly
bills. Bills that are getting bigger.

Rising bills reflect the rising cost of generating electricity. The
rising costs: building new stations, operating them, and buying
the fuel for thermal stations.

Yet now New Zealanders are being told that there is a surplus
of electricity. That we will not be needing the electricity generated
at the new stations - paid for from our power bills. Instead, this
power is being offered at cut-price rates to large industries
prepared to establish in the South Island.

Is there an electricity surplus? How did it occur? How big is it,
really? What will it cost to sell the electricity cheaply? What effect
will this have on New Zealand’s future development?

In this report we try to answer these questions. The choices
involved will shape our society and economy for the next two
decades. The public interest demands that these choices be made
properly, on the basis of the best available evidence and advice,
and in the open view of the public at large.

These questions and their answers are not the preserve of
technocrats. They are political, moral and social issues, which
should be debated freely and openly. If the Government wishes to
carry New Zealanders with it in its development policies it must
not only make the right choices - it must be seen to make the right
choices. Where citizens encounter secrecy and evasion on these
issues, they are entitled to suspect bad planning and bad conscience.
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History With
Projections

NEW ZEALAND has built hydro-
electric power stations based on four
major river systems and a string of
thermat stations, fired by oil, coal,
natural gas and geothermal steam,

Al present, in a mean year, the hvdro
stations supply maore than 85% of the
clectricity consumed in New Zealand,
6% is generated by the Wairakei geo-
thermal station, and the remainder {from
fossil fuels, both local and impmru:d.1 In
a dry year, hydro generation drops to
fess than 74% and the fuel stations’
share increases accordingly.?

Virtually all major electricity
generating stations in New Zealand have
been built and operated by the
Government, and the growth of the
system has been planned by officials of
the NZ Electricity Department, now the
New Zealand Electricity Division of the
Ministry of Energy. The history of our
clectricity system since 1945 is the
history of their decisions and the
construction work which resulted from
them.

The period divides naturally into two:
the years of power shortages and
planning for growth, from 1945 to 1973,
and the present era of coming to terms
with excess capacity.

In the first period, power planning
was dominated by the quest for an end
to shortages and power cuts, The
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dominant attitude was summed up by
the Hon. Hugh Watt {then Minister in
Charge of the State Hydro-Electric
Department) in 1958:

*“The provision of adequate amounts
of clectric power has proved to be a very
difficult matter over a long term of
years, Since the early days of the last
war, there has been a constant struggle
¢ provide sufficient materials,
manpower and money, and periods of
sufficiency have alternated with periods
of shortage. The rate ol growth in the
demand for electric power is such that
the supply has to be doubled every eight
years and this calls for a high rate of
expenditure on capital works year by
year,”

By the early 1970s, this race between
growing demand and expanding
generating capacity had begun to move
decisively in favour of capacity. New
power stations continued to be planned
and built at a rapid rate, but the growth
of demand was falling below the
planners’ predictions.

By the late 19705, the conventional
wisdom had swung away from the
“shortage’ view, and energy planning
was proceeding on the basis that New
Zealand now had an  ‘felectricity
surpius’’ which should be disposed of by
cut-rate sales and a scarch for new large-
scale buyers,

The transition from the first to the
second era has taken about seven years
{since the 1973 oil crisis).

The key people in the previous era
were the power planners of the NZ

Electricity Department. Despite their
weaknesses they published, and continue
to publish, reasonably fully-documented
annual reports.

In the new era, the key planning is
being conducted in a less Tormal
manner, out of public view and less open
to public scrutiny. Decisions to sell huge
amounts of electricity on a long-term
basis are being made, and the
commitments undertaken, secretly by
officials in the Department of Trade and
Industry, the Department of Energy,
and the Treasury.

Our main object in this paper will be
10 provide some of the essential back-
ground to these decisions.

Mean and Dry Years

When farmers say that it has been a
‘mean year’, they usually mean that
there has not been much rain. Power
planners have a different meaning for
‘mean year’, Their mean year occurs
when river flows are normal. Histori-
cally river flows have been normal, or
heavier than normal, for 42% of the
time. One fifth of the time river flows
are at least 10% less than normal and for
about one year in twenty rivers carry
only 85% of their normal flow. This
‘one-in-twenty-year’ is what power
planners officially call a ‘dry year’, The
elecericity system has to be designed to
have enough sparc capacity O ensure
electricity supplies in these 1-in-20 dry
years.

The Electricity
Surplus: Where
And What Is 1t?

The Government’s  development
strategy for the coming decade is based
on the idea of an electricity “*surplus®
which can be sold off cheaply to attract
new large-scale industries.

On this page, we reproduce material
from page 58 of the Government's
recent publication Growth Opportunities
in New Zenland, The main feature is a
graph comparing predicted demand with
potential minimum (that is dry yecar)
electricity generation. Al the [iguses
used in constructing the pgraph ure
national totals,

Such overall totals are wvery
misleading. In this scetion, we shall look
in detait at the actual composition of the
“surplus’’,

The key conclusion of this section is




Day by Day

The milkman is not the only thing
moving at four o’clock on an average
New Zealand morning. Metal is being
smelted, wood pulped, food processed,
essential  services maintained, and in
lomes, water heaters and home freezers
are operating. All these activities are
consuming electricity. Yet this is the low
point of the daily demand of our
electricity systent,

Flectsicity demand at this point is called
baseload demand. Baseload electricity
stations are used 10 generate electricity at
4 constant rate. The geotherinal station at
Wairakei is our most constant electricity
praducer. Most of bascioad power is
generated by downstream dams which
must pass an even flow of water 10
prevent erosion, silting aad damage o
fish and scenery, Large fuel station such
as MNew Pilvmouth and Hunlly are also
designed to be *haseloaded’ as continual
stopping and starting reduces equipment
life,

By 7 am, people are waking and the
power goes on, ln three hours, demand
has doubled. Hydro station gates open
avtomasicatly to follow this demand.
Thermal stations are fired up.

This extra demand is the intermediate
foad. Apart from a dip i the carly
afternoon, the system must generate at

least this amount until 11 pm, when
demand gradually declines to the 4 am
low. Intermediate load stations follow the
daily rises and falls in demand. Most of
the hydro stations are operated in this
way.

Demand peaks between 6 and 7 pm,
when dinners are cooking and in winter
when heaters are also on. Peak load
stations, which c¢an be switched on
quickly, are fired up and the gates opened

on the hydro peaking turbines. On the
very coldest days thermal peaking stations
such as Otahubu and Whirinaki may run
for an hour ar two.

{Sources: 5. Wong & M. Hewleld, The
Comparative Economics of the Principul
Forms of Efectricity Generation; and M.
Methuish, CNNF, Second Submission 1o
the Royal Commiission on Nuclear Power
in NZ 671 p.4)

PEAK LOAD

THTERNEQIATE
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0 HOURS 12
FIGURE 2 A 1ypical daily
electricity demand curve with the
conventionat division into base-
intermediale- and peak- loads.

Peak Load Plant

{annual plant factor up to 15%)

Can be started up very quickly Tor short periods of
running. Examples are the Maraetai and Waipori
Hydro Stations and the Otahubu and Whirinaki gas
turbine stations which are only used as a kast resort.

Intermediate Load Plant

(annual plant factor between 15-55%)

Built 10 follow the rises and falls in daily demand
shown on the graph (‘load cycling®). Examples are
most hydro stations and Meremere and Marsden
thermal power stations.

Base Load Plant

(annual plant factor 55% or greater)

This category of plant may be relatively inflexible
unless designed, at extra cost, to be capable of load
cycling. Examples are New Plymouth, Huntly and
Wairaket thermal power stations and some turbines
in the lower dams in the river systems such as
Karapiro, Manapouri and Roxburgh.

that the Government's claim that the
5,000 GWh surplus is “largely made up
of hydro power in the South Island” is
false. The so-called surplus does indeed
have a definite regional character, hut
only a small part of it consists of power
from renewable Souwlh Island sources.
The great bulk of it is excess generating
capaeity in North Island fuel-burning
stations,

As an introduction to the anatomy ol
New Zealand's clectricity surplus, we set

out below some figures taken from the
official statistics, but rearranged in
order to show the balance between
supply and demand in the North and
South Islands scparately, and to
distinguish among the various sources of
supply.

We have taken the central forecast of
demand {the same as that used for the
Growth Opportunities booklet) and the
“mean  year’” level of electricity
generation tather than the dry-year

FIGURE 3

New Zeatand 1 Tortu-
aale i having, al present, o surplus
o geoerating  capacity—largely
made up of hydro power in the

electrizity could be available. The
Goserniment has decided that dus:
mg the time of spare capacity
cleztricity will be made available for
certain Industrial developments at a
concessional  price.

The concessional sates are negot-
wble having regard 16 the naticnal
andd regienal benefits invelved, and
will ke available to companies that
tacate in the South fsland and that
insfsil new plant which uses more
than 25 GWh of clsctrisity per
zanum  This will send 10 Lmit the
stheme 1o electricity intensive pro-
couies

South Esdand o¥h s
Goos
The capacity avadable and jty price
Al least 2000 GWh per annum of 2y o

30~
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Electricity Available
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level, since (1} over longish periods of
time, this  represents  the  average
situation to be expected (with a true dry
year only once every two decades), and
(2) if we were to use the dry-year
electricity generation figures there would
be no clectricity surplus in the South
Istand at all {except for 47 GWh in
1984/85, an amount so small that i can
be ignored). This would leave the
Government without a leg to stand on,
and us with nothing to discuss.

To construct our table, we have added
up the total flows of energy (measured in
GWh) for the fourteen years from
1980781 to 1993/94, (This is the period
from now until the end of the forecasts
published in the 1979 Power Plan.) The
averape annual flows for the period can
then be found simply by dividing by
fourteen. The result is a rough, but not
too misleading, picture of the overall
situation for the 19805 and the carly
1990s,

Since the NZED will run its fuel-
burning stations at whatever level is
necessary to meet North Island demand,
and since these stations have plenty of
generating capacity in hand, a balance
of supply and demand can be expected
in the North [sland.
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The National Grid

More than 86% of our electricity is
generated in two areas of the country:
Otago-Southland, and Waikato-
Taranaki. Power from each of these
producing regions is transmitted
northwards to the main consuming areas:
to Canterbury, Nelson, and the southern
North Island in the case of power from
Waikato-Taranaki. The map on this page
shows the amounts of power produced
and consumed in the major producing
and consuming regions, and the inter-
regional flows in a typical year.

The Otago-Southland electricity
producing region is dominated by the
hydro electric stations on the Waitaki and
Clutha Rivers, and at Lake Manapouri.
On the basis of figures for the three years
to 31 March 1979, about one-quarter of
total South Island electricity output was
consumed by the Comalco smelter at
Bluff. Another 20% was taken by
domestic and industrial users in Otago
and Southland. A further 13% went to
Christchurch, 15% to the rest of the
South Island. More than one-quarter of
electricity produced in the South Island
was sent up the transmission line from
Benmore, across the Cook Strait cable to
the North Island.

mgw

FIGURE 4

Of total North Island electricity
demand, the Wellington urban area
accounts for one-eighth, and the rest of
the southern half of the island (supplied
basically from the Cook Strait cable)
accounts for a further 22%.

Almost one-third of total North Island
demand comes from Auckland urban
area, and another 12% or so comes from
the five major pulp and paper mills.*
Consumers in the northern North Island
are supplied from the Waikato-Taranaki
producing area.

The core of this power generating area
is the eight hydro stations and one
geothermal station along the Waikato
River, together with a set of large fuel-
burning thermal stations., The New
Plymouth gas-fired station provides
baseload power, while the Stratford gas-
fired station, the Meremere coal-fired
station, and the oil-fired Marsden station
are used to meet intermediate loads,
supplementing Waikato hydro in both
cases.

* The five pulp and paper mills are:
Tasman; NZ Forest Products at Kinleith
and Whakatane; Carter-Oji Panpac; and
Caxton. The sixth mill at Karioi
commenced operations only in late 1978
and has been excluded from our three
year calculations here.
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The only surplus in our table is thus
the 17,823 GWh of uncommitted South
Island hydro power which cannot be
sent north because of the Ilimited
capacity of the Cook Strait cable, and
which therefore must be either used in
the South Island, or spilled to waste.

Now 17,823 GWh over fourteen years
is an average of about 1,270 GWh per
year, and that is the full extent of New
Zealand’s true surplus of renewable
electricity. All of the so-called
“surplus’’ over and above this excess
electricity trapped in the South Island
consists of idle generating capacity in
fuel-burning stations in the North
Island. It must be remembered that these
cost money to run. To bring this power
into existence, the NZED would have to
buy gas, coal, and imported oil.

Most of the Government’s expected
“‘surplus’” is thus a mirage - it is not free
hydro-electricity at all, but relatively
costly thermal power,

In a “‘dry year’’, when there is less
water available for generating hydro-
electricity, there will be no South Island
surplus power, once local demand and
the Cook Strait cable have taken their
share. In most years, between now and
1994, a drought will not only eliminate
the uncommitted South Island surplus,
but also reduce the amount of power
available for transmission over the
cable. This will mean that fuel-burning
stations in the North Island will have to
take up the slack.

Large-scale sales of power to new
industries in the South Island will simply
increase the amount of power which
must be produced from North Island
thermal stations in any dry year.

We can thus suggest the following two
general conclusions:

1. On mean-year figures, and using
annual averages over the next fourteen
years, New Zealand has a hydro-
electricity surplus averaging less than
1,300 GWh per year. There is, in
addition, a considerable amount of idle
fuel-burning generating plant in
existence, but this is not the same as
“surplus electricity”’ since fuel must be
bought to run these plants. (Building the
Clutha scheme would add 1,800 GWh
per year in the early 1990s but at a cost
of more than 3¢ per kWh.)

2. In a one-in-twenty dry year, the
central forecast shows no surplus at all’
In planning to use up the surplus, it is
important to make allowance for dry
years, remembering that in such years
the shortages of power from renewable




TABLE 1
South Island GWh fourteen year totals
1980/81 to 1993/94
South Island mean-year generating capacity (all renewable)* 198,823
minus South Island projected demand (without new
smelters) central forecast 122,200
Gives total South Istand excess supply 76,623
minus exports to the North Island via the Cook Strait cable
@ 4.200 per annum 58,800
gives UNCOMMITTED SOUTH ISLAND SURPLUS 17,823

*Excluding Clutha, since this is yet to be finally approved, but including the
Upper Waitaki stations.

North Island GWh fourteen year totals
1980/81 to 1993/91

North Island mean year generation from renewable sources

(hydro and geothermal} 122,608
plus irnports from South Island via Cook Strait cable

(minus 10% transmission loss) 52,920
gives total electricity from renewable sources available for

North Island 175,528
Compare this with projected North Island demand,

which is: 235,800
and we have the deficit of power from renewable sources

{that is the amount that must come from fuel-burning

stations) 60,272

Source: All data is drawn from the 1979 Report of the Planning Commitiec on Electric
Power Development, with North and South Island demand dis-aggregated on the basis of
information supplied by NZED.,
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sources have to be made up by burning
fossil fuels.

The Government, nevertheless, is
proceeding with plans to sell as much as
5,000 GWh per year to energy-intensive
industries at concessional rates. On
average, over the next fourteen years,
only between one-quarter and one-third
of this will be power from South Island
hydro stations (even if Clutha is built}.
The rest will have to come from North
Island fuel-burning stations.

Qur figures so far have been averages
over the full fourteen year period, and
thus do not show the detailed story of
what is likely 1o happen year by year if
the Government proceeds with ifs
planned sales. In Figure 5 we show the
annual level of the South Island surplus,
on the basis of the central official
demand forecasts, mean year generation
of electricity, and annual transfer to the
North Island over the Cook Strait cable
of 4,200 GWh., We exclude Upper
Clutha power, which does not form part
of the unavoidable South Island surplus.

On the same graph, we show the
implications of selling off large blocks of
power to smelters and other energy
intensive industries. We assume that the
first 2,000 GWh of cheap power would
be taken up in 1983/84 and the rest of
the 5,000 GWh would be taken up in
1986/87. These dates are chosen as being
the most likely starting-up dates for the
energy-intensive industries planned now.
There are three rather clear conclusions
to be drawn from this graph;

I. The sale of 2,000 GWh will almost
fully absorb the South Island surplus
even at its peak in the mid 1980s. After
1985/86 it will require a steadily growing
reduction in the amount of power
available to be sent north over the Cook
Strait cable (thereby increasing the
amount of power which must come from
fuel-burning plants in the North Island).

2. A commitment to supply a total of
5,000 GWh per year is enormously in
excess of even the peak South Isiand
surplus, which will never rise above
2,300 GWh in any year.

3, By 1992/93 the South Island
surplus will have shrunk to less than 500
GWh, The total amount of power
presentiy being sent up the Cook Strait
cable is only 4,200 GWh, 50 that even
ending all South Island electricity
exports will not free enough power to
make up the 5,000 GWh. At that stage,
only the construction of the Clutha
scheme would avoid a situation where
the South island would actually have to
import North Island power over the
Cook Strait cable throughout the 1990s,

Page 4




How Will
A 5000GWh Commitment

Be Supplied?

In any discussion of the Government’s
plans to sell of 5,000 GWh of electricity
at cheap rates, the key questions are
where this power will come from, and
what it will cost. In this section we
consider the first of these questions; the
next section will discuss the cost,

The problem which New Zealand will
face, if the 5,000 GWh is promised, is
already evident in Figure 5. Only a
small, shrinking, part of the 5,000 GWh
can be supplied from the surplus hydro
electricity available in the South Island.
Most of the power will have to come
from the existing North Istand fuel-
burning stations, together with any new
power siations which may be built
during the next two decades. The
Government has not yet explained how
it proposes to supply this power, so the
best we can do is try to work out what
some possible answers might be, and
what they would cost.,

There are a number of fuel-burning
stations with idle generating capacity
already in existence; they are listed in
Table | of Appendix 111, Of the eight
stations, four use imported oil and are
an expensive source of electricity (more
than 5 cents per kWh just 10 pay for the
fuel, at today's oil prices). The other
four stations use locally-produced fuels,

That leaves only the new Huntly
station frec 1o expand its output of
power to help supply the 5,000 GWh,
We shall therefore assume that so long
as there is some spare capacity available
at the Huntly station, this will be used to
provide part of the 5,000 GWh.

Once Huntly is committed, the only
other excess capacity that can bhe
brought in without technical problems is
in the oil-fired stations, Marsden A and
B. A decision to rely upon oil to provide
a substantial, and growing, share of the
5,000 GWh would mean that the
building of rew power stations could be
deferred until the mid-1990s, but the
cost of running the oil-fired stations is so
high that we assume the Governmeni
will in fact prefer to build some new
stations based on hydro or coal
resources,

In Figure 6 opposite we set oul three
possible options for supplying the 5,000
GWh sale. Detailed background 10 our
calculations will be found in Appendix
3.

As Figure 6 shows, the utilisation of
South Island surplus, plus exira ouiput
from Huntly and the saving of power
which would otherwise have been lost in
transmission on the way from the South
Island to the North, would make it

““We will be committing ourselves
either to burning imported oil ...
or to building a series of large
new electricity stations, or both.”’

but may not all be able to operate at lull
capacity because of specific problems:6

Gas {rom the Maui field will not be
available in unlimited quantities once
the methanol and synthetic-fuels plants
are in operation in the late 1980s, so that
the New Plymouth and Stratford
stations are likely to be restricted to
running only part-time.

The New Plymouth station can burn
oil, but that would raise the fuel cost of
its power from 1.1 to more than 5 cents
per kWh,

Meremere is an old station due to be
scrapped (unless a last-minute reprieve is
decided upon).
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possible to supply a 5,000 GWh
commitinent only uniil 1988/89. After
that, some other additional source of
supply is required.

In Appendix 5 we explore the various
possibilities, and conclude that a firm
commitment to Jlong-term bulk sales
would almost certainly be accompanied
by a final decision to proceed with the
Upper Clutha hydroclectric
development. If the timetable set out in
the 1979 power plan is followed, this
would bring the Clyde dam into
operation in  1991/92, contributing
about 1,800 GWh per year towards the
5,000 GWh target from then on, In the

mid 1990s the Luggate dam would bring
total Clutha ouiput up to 2,550 GWh,
but an unknown proportion of this
would be needed to service the normal
growth of South Island demand. In part
(a) of Figure 6, we therefore show the
Clutha scheme contributing a steady
average of 1,800 GWh towards the
target through the 1990s,

Alternatively, the construction of the
Clutha dams might be brought forward,
bringing Clyde into operation in 1989/90
and Luggate in 19917927 In part (b) of
Figure 6 we show the Clutha dams
contributing 2,350 GWh annuoally from
1992/93 on. (This assumes that growing
South Istand demand does not put
competing pressure on Clutha power.)

As the South Island surplus shrinks to
nothing and Huntly runs out of spare
capacity in the early-mid 1990s, even
bringing the Clutha scheme into ouwr
graph leaves a gap of between 2,000 and
3,000 GWh per year which must be filled
from some other source, which we
assume to be one or more North Istand
fuel-burning stations,

Options § and 2 in Figure 6 assume the
construction of a new coal-fired station
in the Waikato 1o meet this demand.
Option 3 takes into account the
possibility that the Government might
decide to burn more oil in order 10 run
the Marsden power stations at about
60% capacity.

Other less likely possibilities (such as
building another Maui platform to
supply gas for electricity generation, or
embarking on some huge as-yet-unan-
nounced new hydro-slectricity project
somewhere in New Zealand) appear to
be of stmilar or greater cost than the two
we have chosen, so that our conclusions
later on will not be affected by excluding
them,

Qur essential conclusion from this
section is that supplying a 3,000 GWh
commitment is not just a simple maiter
of turning on our existing excess
capacity, We will Dbe committing
ourselves either {0 burning imported oil
to supply part of the power, or to
building a series of large new electricity
generaling stations, or both,

Scarce New Zealand resources will
have to be diverted from other uses in
order to pay for the construction of new
stations, just in order to keep supplying
cheap power to giant energy-intensive
industries.

Honouring our commitment, in other
words, will cost us a lot of money. The
next section asks whether we are likely to
get a reasonable return on that money.
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What Will
It Cost
To Supply the
5,000 GWh?

Not much to begin with, but a lot
later on.

As Figure 6 demonstrates, a long-term
contract made now to supply 5,000
GWh annually over the next couple of
decades will commit New Zealand to
supply somewhat different things at
different times.

For two years in the mid-1980s we
would be providing 2,000 GWh of
surplus South Island hydro power. By
the end of the decade, the commitment
could work out as roughly 1,500 GWh
of South Island surplus hydro, 3,000
GWh of power from the Huntly coal-
fired station, and 500 GWh gained from
the previous transmission losses on the
Cook Strait cable.

Five years later less than ten percent
of the 5,000 GWh would be coming
from South Island surplus hydro and
Huntly combined. By then, the main
commitments would be to supply 1,800
to 2,500 GWh from the new and costly
Clutha scheme, and most of the rest
from either a new Waikato coal-fired
station, or the oil-burning Marsden
stations.

Obviously, as the resources which we
must use to meet our commitments
change, so too will the cost of meeting
our commitments change. When
negotiating power sales for very long
periods of time (20 or 25 years) it is vital
to ensure that the price which will be
paid for the power will at the very least
cover the cost to New Zealand of
providing it.

As we move from surplus hydro-
electricity into the generation of power
from new hydro and coal-fired stations,
the cost will rise sharply. If this increase
in cost is not written into the supply
contracts, it will have to be met by a
subsidy from the New Zealand
community.

The key cost to identify, from New
Zealand’s point of view, is what
economists refer to as the ‘‘marginal
cost” of supplying new consumers such
as smelters, Marginal cost is the extra
expenditure which the NZED must incur
in order to supply extra power. If new
users of electricity pay a price for their
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power which exactly covers this marginal
cost, then existing consumers are left no
better off and no worse off than they
were before.

So far as existing generating stations
are concerned, this means that the
existing purchasers of power continue,
as before, to pay the full capital charges
(interest and depreciation) on these
plants., While the new consumers pay
only the extra operating costs involved
in producing more power from the
stations.

Where new power stations must be
built to supply the new consumers, then
the full construction costs, as well a the
operating costs, of these stations must
be charged to the new bulk purchasers.
If these costs are not met by the users of
the power, then they will fall on some
other section of the community
(presumably the taxpayer and/or the
other electricity consumers).

Once calculated, the marginal cost of
power gives us the minimum that should
be charged to new users when the
Government is negotiating contracts for
long-term sales. Selling power at
marginal cost confers no benefit on New
Zealand - there is nothing in it for
existing consumers (who will continue to
pay the same prices as before), and
nothing in it for NZED, which will make
no profit whatever from the sales. The
marginal cost is not the price we should
aim for in negotiations - it is the absolute
minimum below which we cannot afford
to go.

Sales of power at marginal cost can be
justified only if (a) there are no other
potential buyers at all willing to pay a
higher price for any of the power; (b)
there are some net economic benefits to
New Zealand other than income from
electricity sales, since the net income
from those sales is zero; and (c) there are
no social, environmental, emotional, or
political costs for the New Zealand
community as a result of the contracts.

If we are going in for large-scale
power sales, then, our negotiating aim
must be to ensure a price for our power
which is significantly above the costs
which we calculate in the next part of
this section.

In order to work out what it will cost
to supply a 5,000 GWh block of
electricity to new bulk users, we take the
scenario set out in the preceding section
and assume that the 5,000 GWh sale is
negotiated as a single block. (This is
equivalent to saying that all new users
obtain their power on equal terms. An
alternative assumption could be that
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TABLE 2
Cost of Supplying Extra 2000 GWh and 5000 Gwh
cents/KWh
Option 1 Option 2 Option 3
Clyde & New Advance Clutha Advance Clutha
Baseload Coal & Baseload & Oil
Station Coal

2000 GWh sold
1983/84 0.89 0.89 0.89
1984/85 0.62 0.62 0.62
1985/86 0.64 0.64 0.64
5000 GWh sold
1986/87 0.87 0.87 0.87
1987/88 0.90 0.90 0.90
1988/89 0.96 0.96 0.96
1989/90 1.33 1.58 1.58
1990/91 1.61 2.25 2.25
1991/92 2.13 2.66 2.66
1992/93 2.45 2.54 3.40
1993/94 2.50 2.67 3.58
1994/95 2.59 2.82 377

Option 1: Assumes that a new Waikato coal-fired station would be commissioned by 1989/90 and
the Clyde dam would be commissioned in 1991/92, The feasibility of the coal station is uncertain.

This casts doubt on the realism of this option.

Option 2: Assumes that the Government advances the Clyde dam completion date to 1989/90 and
the Luggate dam is commissioned in 1991/92. A nWaikato coal-fired station is commissioned in
1992/93. Some oil-fired generation is required in mean years in 1990/91 and 1991/92.

Option 3: As for option 2, without a Waikato coal-fired station. Oil is burnt in mean years from
1990 onwards. Recent Government statements appear to favour this option,

See Appendix V for details.

some of the new users will pay-' more
than others; if so, the overall average
price received must come out to the
figures set out below.)

The five sources of supply for our
5,000 GWh sale were set out in Figure 6.
Two of them are virtually costless (once
we take their capital costs as sunk cost),
namely the South Island hydro surplus
and the reduced transmission losses for
the New Zealand grid system (as a result
of scaling down the transfer of power
over the Cook Strait cable from south to
north),

The other three sources of supply are
another matter. Huntly costs 1.2 cents a
unit to run, excluding capital charges -
this is just the cost of fuel, plus
operating and maintenance costs
incurred in order to step up the level of
generation from the station.

Turning to the possible new stations
that might be built to help supply the
5,000 GWh, the proposed Clutha
scheme will produce power at a cost of
3.0-3.1 cents per kWh (depending upon
the length of the construction period). A
new coal-fired station in the Waikato,
designed to operate at about 75% plant

factor in mean years, would provide
power at a somewhat lower cost
possibly as low as 2.5-2.6 cents per kWh.
Power from the oil-burning stations at
Marsden Point would cost at least 5§
cents per kWh.

In Table 2 we show the overall
marginal cost of supplying the 5,000
GWh, with the “‘gap’’ filled by a new
coal-fired station, and with the
alternative possibility of using oil to
generate the power at Marsden. In both
cases we have marked up the mean-year
costs to allow for the extra cost of
providing spare capacity for dry years.

We have not taken account of any
further costs associated with the need to
meet peaking needs, and we have not
included the cost of providing transmis-
sion lines and other distribution infra-
structure, nor the administrative costs
for the NZED from such an expansion
of its operations. In other words, our
figures are biased on the low side, if
anything.

The important point to emerge from
this section is not sensitive at all to the
detailed problems about assumptions,




forecasts, and precise timing.* It will
survive adjustments to our figures over
quite a wide range. It is the key point to
bear in mind when looking at any long-
term power contract entered into by the
Government. It ¢an be summarised as
follows:

During the next ien years we are
capable of supplying 5,000 GWh of
exira electricity at a cost below one cent
per unit, Between 1990 and 1995,
however, the cost rises from one cent {0
about three cents per unit, This
escalation is over and above any
inflation that may occur during the next
twenty years - all our calculations are in
1980 dollars.

Any supply contract which is to last
more than ten years must lake into
account the fact that the cost of
supplying this block of power will treble
in real terms between 1989 and 1995, and

* Using a lower demand forecast than
the central forecast used here does not
climinate the need for power from
Waikato coal and Clyde — it merely
defers some of it,

that thereafter the power will continue
to cost three cents or more per unit, in
1980 dollars.

Long-termn contracts, in other words,
are very risky things which New
Zealanders may come 1o regret. To
indicate the risks involved, consider the
case of an aluminium smelter such as has
been proposed for the South Island.

Aluminium  smelting  companies
would be delighted to obtain power at
the sort of price which New Zealand can
afford to charge during the mid-1980s,
but there is not the faintest possibility of
persuading them to commit themselves
to pay what their power will cost to
produce in the 1990s. Any long-term
contract signed with aluminium
companies is therefore likely to involve
an initial price which favours New
Zealand during the four or five years
when the smelter would be utilising a
large block of surplus power, but an
escalation clause which utterly fails to
keep pace with the rise in the true cost of
power thereafter.

New Zealand in the 1990s would then

SOURCE OF SUPPLY FOR THE SALE OF 2000 GWh OF ALFCTRICITY
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A Footnote on Smaller Sales

In the preceding section we analysed
the consequences of selling a 5,000 GWh
block of power. In this section we shalt
briefly consider the possibility that the
figure of 5,000 may prove a red herring,
and that actual sales to new energy-
intensive industries will be limited to
2,000 GWh per year (i.e. rather more
than would be needed for the third
potline at Comalco’s Bluff smelter).}0

This smaller sale would require the
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building of either another coal-fired
station, or the Clyde dam, but not both.
For the first seven or eight years the
contract would be supplied mainly from
South Island surplus hydro, with a
steadily-increasing share from Huntly
untii the Clyde dam, if built, comes on
in 1991/92. Thereafter the great bulk of
the 2,000 GWh would be supplied from
Clyde at a cost of over 3 cents per unit.

The need for steep escalation clauses
is thus just as great for smaller bulk sales
of power as it was for the 5,000 GWh
option.

face huge losses on its power sales to the
smelter - losses which could dwarf any
early gains. 0.1 cents per kilowatt-hour
may not sound a great deal, but on a
bulk sale of 5,000 GWh per year this
adds up to 35 million per year — this
means that an agreement to supply
power at one cent per unit below ils true
cost would lose New Zealand $50 million
annually.

In a world where other countries are
signing long-term contracts to supply
aluminium smelters with power at 1.5
cents per unit with no escalation,3 we
would suggest that New Zealand cannol
afford to offer long-term electricity
supply contracts at a price that could be
atiractive to aluminium smelting
companies.

The fact that such companics are
obviously attracted to New Zealand at
present suggests that they are secretly
being offered a price which we as a
community cannot afford to offer. It is
therefore imperative that the
Government make public the terms of
any proposed contract before [inal
signature commits us irrevocably 10 a
new Comalco saga (renegotiations and
all).

In concluding this discussion of costs,
we would emphasise that our analysis
has been narrowly focussed and that we
have ignored several very imporiant
categories of costs for New Zealanders
at large if the proposed bulk sales go
ahead. In addition to the financial costs
of building giant new power stations to
supply smelters, there are substantial
environmental and social costs.

Along the Clutha, one of New
Zealand’s most beautiful river valleys
would be flooded, with its scenic values
destroyed and its productive land lost.
In the Waikato, where the hot-water
discharge from the Huntly power station
is already threatening the river's
ecology, there would be battles berween
those who insist on running the power
station at full capacity and those
(probably including the Waikato Valley
Authority) who would wish to [fimit
Huntly to 5,000 GWh per year in dry
years in order to preserve the river.

The need for a second large coal-
burning station in the Waikato would
become urgent as soon as any 5,000
GWh contract is signed, since the new
station would then be required by 1988 if
a dry-year power is to be ensured
without resorting to oil-fired generation.
Resolution of the problems with the
siting of this station, and progress on its
construction. would have to be very
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rapid if this deadline is to be met: we can
probably look forward to the use by the
Government of the National
Development Act to prevent public
debate and impose the project from
above.

As further power stations and
electricity-intensive industries are
planned, more communities would be
disrupted, and more of New Zealand’s
relatively scarce capital would be poured
into large-scale capital-intensive projects
offering few new jobs. Giant energy-
intensive and capital-intensive growth
poles can be expected to distort regional
economies, while the promised

“‘downstream developments'’ may never
materialise.

Always in the background of any
discussion of such development plans is
the fact that the leading role will be
assigned to foreign firms operating in
New Zealand under special terms. The
possibility that foreign control of the
new commanding heights of the
economy may weaken the autonomy of
New Zealand’s national economy is a
very real one. Such an intangible thing
as “‘loss of autonomy’’ is impossible to
put a monetary value on, but it is
undoubtedly a real cost of the sort of
strategy now proposed by the New
Zealand Government.

Some Concluding Remarks

Qur analysis in this paper has
indicated that an electricity surplus of
moderate dimensions exists at present,
and will remain available during the
1980s. The surplus will persist over a
longer period if electricity demand grows
less rapidly than planned by the NZED;
on the other hand it will vanish
overnight if the Government presses
ahead with grandiose plans for huge
bulk sale contracts.

The question now facing New
Zealanders is what we want to do with
this surplus. We have already committed
ourselves, as a nation, to paying for the
construction of the Upper Waitaki
hydro stations and the Huntly coal-fired
station, and these costs will have to be
paid regardless of whether we use the
stations or not. So there is no imperative
need to use up all the power. Water
spilling to waste, and boilers standing
idle, do not cost us anything directly.

We thus have time to think, to take
stock of our development priorities, and
to consider how our energy resources
can best be used to reach the economic
and social goals which New Zealand may
set itself for the 1990s.

OQur Government does not seem to
have worked out any such coherent set
of priorities. Platitudes abound on the
subject of sustainability and self-suffic-
iency, but government actions point in a
different direction.

In the recent publication Energy
Strategy ’79 the Minister of Energy, Bill
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Birch, heralded an era ‘‘in which New
Zealand will move towards energy self-
sufficiency through taking advantage of
its own energy resources’’, on the basis
of a ‘““long-term planning concern for
energy [which] brings with it a responsi-
bility for careful husbandry of finite
energy forms1l The booklet went on to
set out energy goals which included
reducing New Zealand’s dependence on
imported oil, increased diversity of
energy supply, more efficient use of
energy, and a long-term movement
towards renewable, as distinct from
depleting, sources for our energy.

These stated goals fit poorly with the
Government’s announced plans to sell
off large blocks of electricity at cheap
rates; indeed, such sales would obstruct
the attainment of the goals. There would

been demonstrated to offer any
significant net benefits for New
Zealand's development.

This is a strange situation, in the light
of the history of our electricity planning
since the Second World War. After
struggling for thirty years to attain a
position of abundant electricity, and
having finally succeeded in that struggle,
New Zealand seems about to plunge
itself back into another era of scarcity by
the hasty signing of secret contracts.

We cannot look to the power planners
to save us from this, because the power
planners themselves have a vested
interest in continued rapid expansion;
for them, the 5,000 GWh bulk sale
would provide a welcome justification
for otherwise-redundant projects such as
the Upper Clutha and a second Waikato
coal station.

Nor can we look to Cabinet Ministers
whose political future is staked on the
large energy-using projects; nor to civil
servants who prefer the administrative
convenience of dealing with a few large
firms rather than a large number of
small ones; nor to the impersonal
working of market forces, since these
have no opportunity to operate freely in
the tightly-controlled and planned
environment of energy policy.

At this moment the goal of a
sustainable, self-sufficient energy system
is within our reach. The short-term
surplus means that New Zealand’s
economy can operate for the next decade
free of the constraint which faces many
other industrial nations, with consider-
able leeway to improve living standards
without incurring the financial, social,
and environmental costs of building new
power stations.

Using the excess capacity as a reserve
source of energy, while embarking

“The goal of a sustainable, self-sufficient
energy system is within our grasp.”’

be a heavy capital cost to New Zealand
both in supplying the power to new
major users (almost $1 billion in the
Clyde and Waikato power stations) and
in providing infrastructure for the new
industries.

Renewable energy resources would be
pre-empted and our dependence on
fossil fuels increased. Far from
husbanding our resources, we would be
exploiting them at an accelerated rate to
supply industries which have not yet

seriously on a programme of increasing
the efficiency of energy use, could free
us indefinitely from the need to divert
our resources from other uses back
towards further expansion of our
electricity system. (If we have no better

use for those resources, of course,
nothing will be gained - but this seems
hardly likely.) As the Government notes
in Energy Strategy °'79: ‘‘...
encouragement of energy efficient
practices and investments in appropriate




areas are *likely to yield increasing
benefits through time.’* 12

Such a strategy, if pursued
successfully, would leave our “‘surplus’
free to be held in reserve, This would make
possible the rapid adoption and
installation of new industries and
processes in the future as New Zealand
enterprises expand. Small and medium-
cale manufacturing development would be
ible to take up power as and when it was
ieeded, at concessional rates if the
Jovernment saw fit, especially for the
‘evelopment of new technology.

There are, in other words, substantial

benefits to New Zealanders from
retaining a reserve of unutilised
generating capacity into which our
economy can expand over time. Those
benefits would vanish if the power is
pre-empted by large energy-intensive
industries.

Choices now being made about the
use of our energy resources will shape
our society and economy for the next
two decades. The public interest
demands that these choices be made
properly, on the basis of the best
available evidence and advice, and in thé
open view of the public at large, If the
Government wishes to carry New

Zealanders with it in its development
policies it must not only make the right
choices - it must be seen to make the
right choices.

If the benefits to be gained from large-
scale electricity sales to multinational
enterprises are sufficient to outweigh the
benefits that New Zealand would
otherwise reap from a reserve of
renewable energy resources, then the
Government can have nothing to fear
from a free and open debate. Where the
citizens encounter secrecy and evasion
on these issues, they are entitled to
suspect bad planning and bad
conscience.
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APFENDIX 1

SLgsBARY

UNITS USED IN ELECTAICITY FLANNING: -

watt (W) - Hemsuremant of the amount of power passing
through an electrical circult e.g. a typisal lighe
bulp uses GO watts,

Kilowntt (kW) - 1,060 watts., The mmeunt of power
needed e run 16 light tulbs of 100 watts eseh.

Megawart (MW) - 1,000,000 watts. This is the meosure
commonly used Lm deseribing the cspaclty of power

szatlions

Gigewast (BH) - 1,000 million watta.

Kilowatt hour [(kWh) - ine amsunt of energy neaded tp
rum B 100 watt light bulb For 10 hows, This le the
basic "unit" of electrical energy praduction =nd ume.

Gigawntt hour (GWh) - | millien k¥h, The amount of
energy used to run s 100 wact lighbs bulb For a mitlion
tours (1140 yearal.

LOAD FACTORA - The ratio of the average hourly demand For

the year, to peak demand For the year.

slactricity generated [GWh)

lond Faoter (%) =
8780 {hrafyr)

100 100D My

poak demand [#d) GV

or pimplifled load fFactor (%) =
electrinity ganerated (GWh/yr) ¥ 11.4

pouk demand (¥4)

PLANT FACTOR -~ The ratio of the hourly productisn From

e power ststion te ltep pemk producctlon.

MAXTHUM CAFABILITY - The graatest gensration poselble
From the oxisting oystem; derlved by sgaregoting the
degigned generating capacities of mll stations.

FLAKNED QUTPLIT - Each year, power planners wark cut o
segnario For alectriclty supply for the Following
Fiftann yesrc. Thla lnvelives declalone such ae
which sratiena to use; approprismte lead Factors
for ¢iffarent statiors, and the need Far new atatcjiona.
Celeulatione are derived on ehe basks of both upper
uwnd lawer domand Forecasts (mince 1978} and mesn and

dry yasre.

MEAN YEAR - Decurs whem river Flows are normnsi, Hiseor-

lcally river Flows bave beon normal or wetser tharm

normal 42% of the tima.

THANSHISSION LOSS - There la some lass of energy during
tranomisaion From sress of generation te srexs of use.
Over the syetem, transmission josses zceount for

Abour 2 - 11-, ef electricity.

TAANSMISSTON SAVINGS « New bulk users located in the
South Ialnnd will use powet From South Isiand stations.
At present tha power From these stations is asnt ta
tie flosth leinnd. Abour L0Z ie losv In tranemission,
1f this power la 2ald in the South Islang, the lorth
Ielnnd statlons would onty bave 1o generste $/10the
afF the power mormsliy senn north,  Hemese there is 2
tramamission saving hecause there im nor a tranamiszion

iose.

sULY TARIFF - The price st which the Government pells
glectricity to sunply muthorities and seme large
induatrira, For continuous power uzers e.g. An
alyminium smelter, the cherge is 7.4 pents per kuh;
ang For @ G5% lead Factor {the avarage lond Facror
For the New Zesland aystem) the charge would be 3,09
eanta por kwh,

0iY YCAR - 1 I 20 - Powsr Flanners use the rerm 'dry
yaur* meaning yesrs when eiver flows »re only 25% of
the mormzl Flaw, This poccura abaut enoe every twenty
years,
1 IN 5 - About once evory Five years, river fiows nre

at leamc 0% leas than norsal Flow.

DAY YEAR FIRMING « The reducticn in hydroeiectricity
generation in dry years, neceanltstes extra thermnl
gonerscion to mske up the diFferencna. This extra
gereration le dry year firming.

THEAKAL FOWEA STATIONS - stations which burn nil, gan. or
noa], and geothermal awations, All sre jooated in the
Horth Islrnd. All except goethermal stacions onn
mleo be cniled Fuel burnimy srations.

REHEWAOLE ENERGY . self replenishing. wWe cefire hoth
hydro and gestharmal electrlicity as renewabla. Some

gpolegiste mry disagree

NUN AENEWAULE ENERGY - Produced From Fossll Fumle which
are burnt up in the process, such ne alegtricity

produced by burning oil, aas, and casl.

CONSTRAIMED EKERGY - Enerpy trapped in the South Jolang
1t equals Sauth Islnnd supnly mirus Sauth Imland
demand mimus 4200 GWh {the enpacity of the Goolv
Serwie  Cablel)., This 1= Hew Jesland's only

repewnble ‘surplus’ electricity.




AFFEMNDTIX T1

HISTURY W1TH FAOJECTIONS

The constructinon of our present generating capAacity
proceeded in three stages between 1945 and 1977, Ouring
the tern yenrs after 1945, very fFew stations were cample ted
but the ground work was lajd For a new comstruction
programme, which was cnrried out between 1855 and 1985,

Ir those ten years, total gemerating copacity increased

by almost 250%, with the completion of Five dams on the
Waikato river, o geothermal plant at Wairakei, arnd the
Meremere coml-Fired station. Electricity rationing, which
hed been imstituted during the war, wns Finally lifted in
the Horth lslmnd in 1958, FRestrictions in the South Island
were ended with the commissioning of the first units at
fAoxburgh in 1955, This station spilled water For the
subsecuent decnde while South Taland demand cought up.

The next phase, beginning with the completion in 1985
of the Cermmore Oam mnd the Cook Strait Cable, was the
gatshlishment of the mationsl grid, By connecting the
Morth and South Island, the cable made it possible to
justiFy the building of large hydro stations in the South
Jalnnd to meet North Island demsnd, At the same time, the
Manepouri scheme was being built, and oil-Fired etations
were comstructed at Marsden Folnt mnd Otahuhu. These
tharmal stations helped to sssure contimuity of supply in

dry yemrs,

The third stage came mt the end of the 1250's when
most of the easier hydro dam sites bad been developed, To
ensure baselosd power supply the Govermment decided to build
~ serles of glant therm=l power stations to be Fired by
n2tural gas, cosml, and nuclewr fFuel, Future hydro schemes
were planned to meet intermediate and peak loads.

2y 1875, gas-Fired stations hnd been completed =t
ew [lymouth and Stratford, the Tongariro hydro scheme was
im operntion, comstruction wns underwsy on the Upper
Anitavi and plans had beern drawn up For Four major
thermal baselosd stations: Muntly (coml), Auckland Mo 1

and o 2 (ges) nnd m nuclear staction.

UF these lmst Four schemes, only Huntly came to
Fruition. Already by 1975 it wes becoming clear that the
exponential growth of demand predicted by the power
planners was not occurring, Demand for electricity was
nat In Fact growing in & rising curve, as predicated by
the planners. Hut power stations were being built te
supply m rising curve - which meant that unnecessary

axcenss capacity was being builr,

Figures on demand for electricity were published by
the Goverrment in ® Form which concealed the true pattern
of growth, This was done by including ore-off developments
sueh ns Comalco, New Zealand Steel, mnd the three large
pulp and paper mills in the North Island, along with the
underlying growth of demand For domestic and industrial

use .,

Not until 1873 was = graph published which showed
the growth of gereral domestic and industrial demand
separately from the impact of these "big Five" industries,
and made it clear that unless meveral more huge projects
came on the scenes, power demand would Fall Far below the

planners’ projections.

Despite the inadegumcy of official published
infFormation, the power planmers had been under strenuous
public criticism since the lst Energy Conference in May
1974, Evidence presented to public hearings on the

S0URCES:

o fleport of the NZEQ for years ended 3lst Mareh 1245-78.

2. Aeport of the Ministry of Energy, year ending
3lst March 1879,

3. Annual Statistics in Jelation to Electric Fower
Development and Operation 1246 - 73. Section A -
Condensed Statistics 184F - 77. Section 8 -
Caondensed Statistics 1978 - 9,

4, Report of the Flanning Committee on Electric Fower
Development in New Zemland (D68) 1972 pp 12, 17,

Table 1.

HISTUAY WI1TH FROJECTIONS (in MW)

YE af1 FAXTMUM INSTALLED SUANLUS
DEMAND CAFACITY

leas-a= as7 631 74
184547 477 651 74
1247-40 515 en2 ez
1e42-43 575 575 100
1249-8n =04 579 75
1250-51 542 576 33
1951-52 888 701 ]
1952-53 718 787 =
1953-54 elz 84l 29
1954.58 819 240 21
1955-53 858 240 -18
1953-57 ag2 1208 2iz
1967-58 lize 1201 79
195e-59 111e 1350 24z
1o59-80 1277 1508 232
1880-=1 lare 15856 120
1231-32 1554 1215 a1
19=2-=3 1580 1945 295
1253-34 1aza 200s 132
1234.65 2nas 233 PER
1985-rR 2esi 2622 aAa
1985-67 2440 2749 ant
1827-35€ 2ain 2075 563
1950-32 2544 313z 593
1838-70 2520 acea 893
1970-71 24ass 3508 ins4
1971-72 2335 4z2na 1214
1872-73 3477 4208 732
1873-74 3558 anaa 18R
1274-75 asoe 4784 1e7s
1275-753 38886 5038 1173
197R-77 an7a 5368 1ege
1877-78 3gae 5634 1788
1378-79 4013 5623 1810

mmmmmmnme s mmememm e e FAUJECTIONS ccmccsmmcccmmc e e m e e

1875-80 4150 5620 1470
19e0-81 4230 65104 1874
19B1-e2 4320 5357 2037
l12p2-83 440s 70=3 2858
1283-84 4480 7191 2701
1984-85 4570 713z 25r2
l19e5-85 4715 7238 2523
19E85-87 4860 723p 2azre
i9a7-88 5005 7278 2273
19re-09 5185 7ale 2153
12p9.20 5325 731° 1992
1930-21 5485 731e 1233
153182 5845 751e fcké<]
1022-23 5835 771¢ 1ae3
1983-54 5025 7718 1RrE83
NOTES-

Ly Maximum Oemand - Years 1845/% - 1955/8 are

aggregated from totals of North I
Islond, snd Nelson/Marlborough.

For the three reglons may not coi

sland, South
As pesmk demands
noide, Figures may

underrepresent maximum demand. Between 1858/7 and

1954/5 figures are aggregated from s totsl of North

and South Island’'s peak demsands,

and the same applies.

2. Apstrictions on demand remairmed in Force in the
Horth 1sland until 1958, and in the South Island until

1958,

3. Some of the differences between installed capacity

and maximum demand can be accounted For by trans-

mission losses by the NZEQ; nand

For a built in margln

of approximately 15% of installed capacity. for

safety toc ensure supply.

Projections of demand use the central forecast.
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Aucklond Tharmal No 1| gos-flrec staviom amd the Roymi

Table 3 ELECTRICITY: WHESE 1T IS GEHEHATEGL;
Commlsaion inte huclear Fower showsd that the power WHEAE 1T 1S USED [1977-73
produted From thooe stations would not be nosded, Average in Gih)
doth Aycklamg Trerms)l koe 1 & 2, and che nuclear
e t . DISTRICT GENEAATION] SALES SURFLUS | FAJDR % USE UF
ower grogremme wWore oropped Fram the po by the
I peogrommne ( paver plan by oY UDEAS FEG | ONAL
Government Following these enpuirles. Even with thess
SALES
atatiors Seleted a2 widerirg gep contineed to orer wo
retweer rthe construccion sreogramme sed the Blanned growth
in gameead,
AUCKLAND l2pr2,07 4531.3 «3342 [HZ Stael 3,74
Auciklard (A ] 03,78
The power nlanners werwe divided on their long-
watarliches ¢ision of raplid axpersiem,  However graduall
i g ¥ WATKATO 5926,3 4902,7 BIRG . = MZFF 75,70
aver 3 agriog of saveral vesars sand with the poblicrrion of
Frjority wed mino ity Foregasts, chey revised thele demmnd
4 ¥ LTy : ¥ SAY OF 351.3 1758.5 | -1417,2| Taemen, 54,26
forecssta dosn to more resilstic levels (the process js _
FLENTY Whokaeane
srilt eorsinuing).
. Laxnon
The advoseres of mare maw gonscrootion tost keseo
from Lhapbracy cower shorcanes in 1973/74 and 1975777
M “ 27, EAST CUAST 55,7 [1450.7 | -B7a  ([ranpac 17,02
when oudden gurges (n demand dug to the “kbig Five”
coireided with dry yesrs nnd law levels Lo sme hyticro
TAAANAX] 3583,7 54,3 12712.4
Laves; 1o 1875/77, the explosion (i~ s Sgller ot
Hew fiyroueh rode the situation worse. .
WELL 1HG TON/ 98,8 2481 .3 | -P302. 1 |Wellington =%, 42
I ALPERS TOH LA
The vroblems af chaae yenre, hnwaver, wore shorte s
tarm oogs, ~or gyvecoms of any long-term shortage of TOTAL MTH 1§ 115P7.5 13080, 81 15709
capmelny, Uy 1277, the hydro jeves wers Full mgnin and ;
he amourt of obvlous exeess copscity In the ‘sustom had ]
teoore eeharressingly lnrge,. The Sovernment pur HTH CF S3H | 48r.4 2723 -2P3&, 5 [Ehrintghurch] 40,50
Foraden 3 [ite rewly-tuilt 0ii-Fired station) blnte 13LaK0 : LA
cothvalle, deferred the oace For complotion pfF the v
Clyde dar an the Gluths, snd hegoan to talk skout =n Szﬁiu/ snen, 5 1ama.@ | 3757.3 D“”:”i“ 5. &8
HAATITAY] L
"elncirinity surnlus’ oF 5,000 G%h per yenr whilch could :
e utilised only Dy oauteprice sales of eroreous Rlocks i
SO THLANT :4199.3 2303 BA8. 3 Comnlco g ]
of elecerleity. !
} i
TOTaL STH 1S 9741,2 7329.9 jeale,e
Lew cpmlers has thas moves aut oF she pra of planrs i E
0 ralievy poawer shortagss m-d jnto an grs af planning !
rhe dignomition oFf powee sgrpiuses,  Jdeses declajors ar
TAOTAL »F rglang,t Fnagp i
mhin mraae pould rheaw om Tk o s osew prn of phartsges P

within the raxh decade,

iwote 1: Saleu Figures include transmisscio~ lossen by
taep!l supply avthorities, but net those [ncurred
by the KIE Oivision,

Tatrie 2y TALES Y SERTSD {GWe)
- N FOUNCES 1, Repore of oMe NIED yrars endisg 218t Parch
1977 argd 1978; Seport of the Minjsgry of
vE AT TUTAL| D00E5TIC o e nGt niG 5 Eoergy, yenr ending 3lax kargh 1979, Appendi
JALED EaLE0 JOUVESTIC| #FRODUCTIVE gngzrlc LSERS A, Statiens nggrogated imta geographicsi
”11:5 recions.
215 &
2. NI Annunl Statistics im Reliation to Elagtric
+ /59 s fowar Jevelopment and Operatiosn, vears endlng
tesasan | w9s1|  aiee pige 1ne7 1e3z | sro ot March 13477 « 79, Toble IV with Fomer
tenn/aL 2¢agl  2asn Paza 1183 aney 297 loardas and Authorlities agarensted into reglons
1an1 e | zeasl  weee 2519 {230 2281 nap And Table Y17 {1977) mrd Table Vv 1978, 79,
1258/73 a5l 3970 24 le=7 2451 3z
lev3/rg fant 440z 2i0g 190~ erag are
Lgaa/er = Nog 4715 Bdaza 1522 cang s0A
tans/en | 1ngre slop anLz 1573 apng S48
tace/o7 | 1131e EE7R anag 1715 asla ot
teaz/ze | 11eng]  snoz7 ala~ 1712 %7 579
toansae | 1pios 5292 a4e3 1732 3917 545
laze/?0 | 1P0p w1o? 4aaag 1P5m azgs "G5S
1R/ {ia7on G484 5288 1e70 A50F ree
tozi/s7e |1619a)] =1} aR01 ange 4787  |15l4
1978/73 | 17254 73ED 7841 2223 8195 2445
1973/74 f1etia 7440 asng 2iE7 G392 aine
1374/75 | 12352 7854 azia an79 5831 3les SOURCES 1: Annual Sestistice ln Reletlon to Eleetric
197%/2% | 20071 2403 gzae 2a2] Sea3 Asss Fowor Oevelopment and Dparstien, Years ending 3lst March
1976/77 | 2nol4; e3oA 10314 2eoe EDEL 4253 1859 - 1879 Table V.
1R7¥/70 jelenal  B3ls 10595 2380 3419 4179
1878/73 |elee3| wis) 10702 273n ns52g  |4zs4 2: M. Wighout: Summery fapore:  The Anmual
Change in Hon Damestiec Electricicy use. NEIE Report
HOTE 1: The ‘Blg 5' users ere - Ne e/l Tabis L po.
31 Hugh Barr: #Elecrtricity Forezasting, Paper
Hew Zenlamd Aluminium Smalters LComalceo); Hew Zealsng presented to thwe 15th Natlonal Conference of the Operationgl
Fornst froducts; Oncrter 0ji Kekusalky Fam PscifFie; Tasman Apsearch Society of New Zealand, Wellingron 23 August 182789,
Fulp & Faper; nand New Zenland Seeel, Revised ond Updsted 12 Septamber 1879 p 3,
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APPENDIX III

MORE_ON_THE OFFICIAL PROJECTIONS:

Although w
bamis For our snalysis in this paper, it needs to be
emphasised thst the concepts of "gupply" and 'demand"

re using official projections as the

used by the Government can be very misleamding to the lay
person. Predicting demand is notoriously difficult, snd
we have already discussed previous failures by the power
plamners Ln this regard.

OF immediste concern here is the definition of
"eupply" used by the planners and incorporated in the
Growth Opportunities graph which we reproduced above.

That graph shows s projection of "potential energy
'

generatien in a dry ye , and the casual reader might
be tempted to take this mt Face value, as an estimate
of the amount of electricity which could be generated
if ml]l stations were operating st their max L mum
capability (within the constraint posed For hydro

stations by shortage of wa er).

In Fact, the supply projections set out by the
Govermmant are not based on Full-capscity operation of
the existing fuel-burning power stations, The Growth
DEEOF;!HLtSII graph understates the amount of power which
the Mew Zesland system could possibly generste, while =t
the same time the nccompanying text overstates the amount
of surplus electricity nvailable.

IF we mre interested in the amount of spare
generating capacity avmilmble [regardless of the cost of
using this plamt to produce elactricity) then there is
undoubredly = grest desl,

in Table 1 we present the expected dry-yesr
performance of the eight existing stations, dividing them
into two groups -‘E?ﬂ%h use lmported oll Fuel, and chose
which do mez., As might be expected, the ail=burning
stations mre very expensjive to run - their Fuel cost is
about four times greater than thet for stations fuelled by

coal or gms, per kilowatt-hour of electricity produced.

The plamned cepmcity of the stations is represented
in early power plans as dry year output. In Fact, this
high level of utilisation could not be sustsined
incefinitely becauvse of the wear wnd tear on the plant;
tut For two o throe yesrs ot = time, the thermsl
atntions mre capable of running ot the levels shown in
order ta mave up For n drought-induced shortage of

hydro power.

The table shows that New Zealann could actumlly
gererate 18,000 Gih per yeor From gms, coal and oil. This
assumes thwt rhe mathballed Marsden {1 statlion is used and
that mnough gms is avajlanle to rur the Hew Flymouth and
Stratford stations, Add this 18,000 GWh to the present
dry year hydro capmcity, which is roughly 17,000 GWh ard
we have m total dry-yesr generating capwcity In
New <Lealand of 35,000 Gwh per yenr.

With several more nearly compleced hydra st=tions
adding snother 3,000 GYh, the tota' generating copablility
3F,000 Gih by 18°4/RS,

will reach

RgFerring back to the Growth Opportunities arnph,
it can e seen thnt the estimored "potential energy
generstion in 2 dry vear" Ln that dimgram was orly 25,000
gak anmuelly in 1980721 (10,000 lower than nur estimate)
and raises ro Flatten out at roughly 33,0NN S'Yh per year
[still 5,000 Gk below our estimate®] whemn ~1]1 power
starions mow under construction, exceot Clutha, =re

Finlshad,

Thus the Government, =t the same time as it bns
overstated the e'ectricity surplus, has underatated the
amount of excess generating cmpacity. The difference
Setween the two 1s that the surelus electricity is mlnost

e
% Our estimmte includes 1,000 Gah from the Meremere coal-

fired station, which the Govermment has plmrned to scrap
pecause of lamck of demand,

costiess to generate once the dams are built, whereas the

exces

capability consists mostly of Fuel-burning plant.

We conclude therefore that the

milable official
figures indicate a large amount of excess generating

capmcity, which does not mean the same thing as an
electricity surplus. IF anyone were prepared to pay the
Ffull cost, we could produce » lot more power than we do now
possibly 8,000 GWh or more. But rotice that we are now
taluing ®bout the amount of electricity which the

New Zemland generating system would be capable of
supplying, AF there were buyers [loeml or Foreign)

willing te pmy the Full cost of producing the power.

We are not talking about chesp surplus

lectricity =
but then, neither is the Government, once it is
renlised that most of their proposed 5,000 GWh sale is
to come from ceal, gas and imported oil - pot From

cheaply-avoilsble renewable resources.

This mppendix has been bmsed on the official-
published Figures, and any errors or changes in those
Figures would modify our results somewhat, though it is
most unlikely that our cenclusion would be affected.

In looking =head over the next couple of decades, it is
important to renlise that there is cuite » range of
predictions of what will happen to demand [the official
upper forecast is 2P% higher than the lower Forecast by
1992/04) ever without nny mnjor policy change In favour
of emergy conservation; there is no officinal projection
of the effects of a vigorously-applied eneryy-saving
development Strategy.

For the moment, suffice it to smy that we are

using the centrnl forecast between the upper and lower
forecasts offered in the 1279 power plz=n.

TATLE 1

Genersting Capecity From MHew Zesland Fuel-Uurning Fower
Stations ms envissged in the eacly 1€70's

Station Capmcity Cost of Ory yeor planned
in Fuel per output GWh
MW ®Wh of (plamt footor
W oret electricity in brackets)
Figs [cents)

canmammmemauunnens 1, Stations using loszlly-produced fuel---

Meremered 183 Coal 1.5 1,198 (70%])
{ew Flymouth 575 Gas 1.1 4,n20 (E0%)
Stracford 200 Gan 1.4 224 (60%)
Huntly 3nn Comsl 1.1 3,310 (79%]

Total, loe=l-fuel

stutions 1,858 12403 (73.)
mmmmm s mmm————— we- 2. Gtatiors using imported fFuglemmmmm ==
Laraden A 40 cuel G1) 5,0 1,60 (oo%)
tarsden o 24n Fuel Cil1 8.0 1,7€0 (T0%)
Lrzhuhu gan uil

Jistillnte
10,8 1,227 (5"%)
dhjrinakl 22N 0il
Oistillote
a.s o4 [(BMa)
Toral, imperted-fuel

stations ERAN £,850 (S5%)

TUTAL, ALL STATIUNS 2831 1enag (70%)

¢  The leremere stetlon is to Le mhaged out during the

perlod 120 - 19€4/€5.

jaFormation I this taule hme veen collented
From the fepnrt af the Flanning Committiee DN
Ztlecsric | owver Jevelopment 1970, p. 27}

1572, pgp. 11 and 25 1373, pp. 29-27; 177F,

p. 25; =nd 1272, p. 21, The dry-ye=ar
rerFarmance shown ie that which wan ervis=ged

At the time of plorming mnd/or commissioring the
gtations, 1t does mot, chercfora, coincide with
the olarmed cutput From the ct=tions Ta given ir

the recent power plans, Sources For coste are

given in Appendix V.
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APTENDIX V.

Suppiving » 5,000 Gah sale

in this appendix we set out the flgures vsed o coastruct Flgure & and
Tabte 2 In the main body of the paper. The problem which we set out
to answer is how it might be posslble fo 111 tha gap, shawn In Figure
5, betwsen a 5,000 Gwh supply commitment and the emount of surplus
power wvvallable for use in the South tsland, Yhe various sources of
supply which wa consldered ware the follewing:

1} Hew Hydro constructlon o the South Isisnd, The next planped
dovelcpment in the South fsiand iz the Upper Ciutha schome, beglinning
with the Ciyde dem which is scheduied to begin oparation (n 159§/92,
followed by the Luggste dam In 1995/86, As Is pointed out In the main
text, in the 1930s 5,000 GWh supply commitment could e mat from Sguth
lsland sources only [f the Ciutha scheme 1s bullt - othervlse powar

would have To be Imported frem the North Island across the Cook Stralt
cable. FPower frem the Clutha seheme wiil not be cheap. On tho con=
frary, wlth the construction schedule s8¢ cut In the 1978 power pian
it will cost 3.1 caents por M.' and aven shertenfng the censtruction
poriod by two years {which wouid silghtly roduce the capital charges
tncurred) would lower this enly t& 3 cents per #dh. It (s clesr,
hawever, that tha Clutha plans are [ntimately bound up with the pro=-
posed power sales, and wa therefore assuma here that any declslion ta
supply 5,600 Gwh on a long-term basls would be sgcompsnied by a flrm
commiteent to build the Clutha dams, Tho only questicn then woutd be
the construction schedule for those dams, |t seems posslble that work
on Clyde and Luggate could be speadad wp to bring forwerd thelr cowp-
letton dates to 1983/90 and 1991/92 respectivaiy, ond two of tha three
options wa examine felow take *hls path.

2) Exlsting cozl-fired stations in the North fsland, Thers are

two of these: Huntly and Meremore. The latter is due to be scrappad
In the mid-19802, and even If it is not in fact screpped the effect
on our flgures would te slight: we have therefere assumed that only
Huntly §s refovast in this category of supply bayond 1985, The Huntly
station, we shati assume, can be operatad un a stesdy plant factor ot
G3% during monn years, producing 5,466 GWh per year,

3 Exinting nas-tired statlons, MHew Plymouth and Stratford, 1t

wias seen in Appendix |§] Table t, have s dry-year maximum capability
ol 3,000 Gih provided the gas is availabla. In practice, nothing
approaching that amount of generation will te possible because of
compet[tion for Maul Gas from other users. The best iftormation wa
have hoen olite o obfale on 161s issue Is thai only encugh gas will
b available to run these stations at 2 carbined mosn-yoar cutput of
1,188 Goh par yvear from (999790 an, with o certain amount ot gas
held in reserve for dry-yesr flrming." It will nat ba pessible,
wlthout another Maul piatform, to cbtain more electricity from these
statiges without cutting into the gas suppiies tor petrochemicals
Industries in Tarapaki, endfor other direct gas censumars. This
means that much of the ldle capacity (n these statiens will never
b wsed, and thal Thay will not ba able to greatly incraase their
cutput yniess residual off 1S buraed ot the Hew Plymouth statien to
help supply the 5,000 Gib.

AY Existing oij-fired staflons, Thara Is ampife genorating

copaclty in fhe Harnden A and 8 power stations, which use resldual
oil from the Maraden Foint refinery. There is no technical problem
fn o stepping up generaticn ot those stations o supply Sulk sales.
The probiem is sieply the intimidating cost of ail, which makes thls
alectricity very esponsive - over 5 cents per kWh at 1980 prices.
Nevertheinss, it f5 clearly feasible to supply a ferge part of the
4,000 G trom fhis source through the 19905, and the third af our
opticrs bolow |s based on this possibllity.

) Hew coal-fired statlons. |n the Yalkato, Westlend, and Socuth-
tard, there ara considerabie reserves of coaj of various gradas,
whlch might conceivabiy be used 0 fual pew pewar stations. The most
probabie site for such a station Is the Waikato, end we look hore at
@ second large station of smllar Type to Huntly as a possibla source
for some of the required power. Such a siation we nssumo would Ba
designed to produte bassload power, running at 75% plant factor, and
would be of whatever slze was needed Yo {111 the supply gap. In the
first of our options below we have assumed that suchTa station couid
ve dasigaed and bui T, together with the necessary coal mines, by
1989760 this seems rather unlikely in view of the possibllity of
problems with siting, nine planning, latcur-torce recruitment, aad
teothing froublaes.  In our secend aption we therefore consider, as
an altersnative, ihe situation [f sush & station wera Indeed bullt,
but not completid until 1992/93, with the gap f1lled as necestary
from oll~flred stations In the interim.  The all-ln cost per Wn
ef power from such a statlcn completed at the early date would be
arcund 2,5 cents at 1980 pr!cuﬂs: & longar constructlen parlod would
ralse thls somewhat, but we have Ignored this cost escaiatlon in our

figuras (which are correspondingly conservative).

(-..) T s, ren i S, S‘wbjo i Wﬁ“"‘d’?
overiooked Is that [f you do pot have fo transmlt alectricity
then pewer Is saved, This |5 agqulvalent to an astual Inzrease in
supply. Of all the electricity sent up the Cook Stralt cable
from Banmore to Wellingion, we assume that atout 0L e 1ost
In transmlsslon. tf more of this powar ware used In the South
istand rathar than sent north, there would thus be a tree adg-
Ttlan to total Hew Zesland powar avalltability of {05, In
constructing our tables below, we thorefors tmke 105 of all
power diverted from tha Cook Stralt eable to i0¢sl use In the
South Islang a5 ‘s fres galn of elactriclty for the New Zealand
system, In the sanse that we have more pewar raachlng bolk users
without any extra cost,
Puttlng the same point In a ditferent way, for every 10 kllowatt-hours
of efectriclty used in the Seuth istand rather than transmitied up the
cable, there is a reduction of oaly 9 kilowatt=hours in the powar
avallable In the North Island; the remaining ohe kilowatt-haur is
power which would hsve been Jost on the way up the cablo.

In Tabie i in this Appendix we set cut the results of cur expioration
of three possiblo supply optiens for the 5,000 Gwh, on 2 mean-year
basls. The three optlons ware chosen bocause they seemod to Span a
range of costs trom tho cheapest conceivable (but not necesserily
feaslble) to the one which the Government appears to faveur (i1 recent
statements are any guide). Several other possibilltles fall within
this cost range, aad a tumber of other woutd lead to higher costs,

Our three leading contenders are:

Optlon |, Hora we assume a 508M¢ cosl-{ired baseload statlon
would be bullt quickiy In the Wafkate, coming onstream (n 15939750
and reaching Its full output by tho mid=1990s, Thls we assuma fo
ba supplemanted by power from the Glyde dam, which (5 assumed to
atart up in 1991/92 and reach tylt output the foliowing yeor,

Option 2. Here we assume that the completlon date for a second
Waikato conl-flred stotlon is deferrea until {992/93 but that con-
structlon of the Clutha scheme s speoded up, to bring the first dam
at Ciyde Into greductlen In 1989/60, and the feccnd lat Luggate) in
1991/92. Beforral of the coal-fired statlon would moan a gap in
supply {or a coupie of years In the early 1990s, which we assume to
ta tltted bu the Marsdan ofi flred station.

Optlen 3. In this cose we conslder the possibllity that (whather
becausa of feasibi|lty constraints of for othar ressons}? ne new
Waikato coal-fired station |$ bullt, but the Cluths scheme |s pushed
threugh on the spesded up sehedule. IR this caze & substantlial and
growing share of the required power would have to coms frem ol l-Fires
ganeration durlng the 1%90s.

Constructing Yabie |, once the above muterial bad been coilated, was
straightiorward. The supply targets set were 2,000 GWh annuaily fros
1983/84 o 1985/86, and 5,000 GWr annually from 1936/87 on, Yo meal
thise torgets we ailocoted firstly all the avallabie surpius electr-
icity from South island nydro statlens, and secondly all of the pawer
goneratod from the Ciutha dams as these are assumed to come Into proe
ductlen, We then worked out the extent of the reduction in South
Island axperts of powar cver the Cook Stralt cabie in order o meat
tha Increased local requiroment, and took 103 of this as a trem
“transmisslon saving” of power which wouid otharwise have been lost

in transmlssion.

it Then romained 0 allocate amcrg various Horth [stand supply
seurcas the task of making up for the shortfall of Horth Islang
supply, resulting from the 5,000 GWh sale and its impact on elec-
tricity flows over the Cook Stralt cabie. In doing this wo rolled
tirst upon the Huntly coat-iired station, slnce this is the cheapest
source of axtra power not otherwise commltied to suppliing pro-
dictad Morth Istond demand. Howaver, by the ond of the 1980%s

the Huntly staticn wlii be increasingly nceded 10 maet growing Harth
Island roquirements without a 5,000 G¥h sale, and only the remainling
margin of spare capacliy In the staticn wouid then be avallable to
supply extra commitments; this margin of spers capacity will shrink
rapidiy and vanish altegether |n 1992/93, when Huntly dlsappears
from our tables.

Having added up the electriclty supplicd from surplus hydro, Clutha,
transmlsslion savings, and Huntly, we wore teft with a gap between this
and the 5,000 GWh requlrement, which we fllied with either a new coad
fired statlon (Optlon 1), [nereased output from oli-flrad siatlons
{Option 3} or a mixture of the two (Optlon Z, where oll carrles tha
lead untl| the coal«flred station comes onstream).

The cost of cur three possible options {or meanmyear cupply can readily
be calculated from Table | ence tho cost of power from each of the
sources s known. The cost figures which we have used are as follows:




TABLE !

Passiblo Sources of Suppiy for g Lang=Term Supply Comedirent Harginal cost per hwh

AlT tlgures in glganatt-hoars South Islsnd surplus hydro wre
: Transmissian savings 2ere
(a) Option t: Relylny on Walkato Coal and Clytha Clyde dam If completed in 1992/93 3.1 cants
Clutha schems with accelerated
constructed schedule 3.0 cents
faar Avallahle mean-year supply from saurces shown: ety (cm:m?:w:z:i;c‘eug:::;u" o 1.2 cenTs
I
foth Gl Tramiceion Wtly feend Tl o vl cool=1es srarien
surplus tired ccal- supniv Marsden A and 8 oli-tired 5.0 cents
1983784 t,516 - A8 436 HEM 2,000 tow costs are shown for surplus hydro, trensmisszion savings, and Huntly
1984/85 2,600 - - - - 2,000 because the capital costs of these sources of supply have aiready bean
i985/86 2,000 - - - - 2,000 incurred, and are jheretare sunk costs which are moteetfected by the
Jop6/a7 1,436 - 4 2,758 - 5,00 level of operation of the statien. The tame |5 true of Marscen A and 8,
1987/88 1,736 - i 7,938 - 5,000 al+thsugh there the very high price of lmported uil rakes the paser
1908/89 1,488 - 153 3,163 - 5,000 pxpensive gven with caplta! cherges oxcluded. The Ciutha scheme and
1989760 1,236 - 36 1,942 1,446 5,000 the new ccol-fired s1ation zre costed on the tasls of capital chorges
1933/61 9B6 - 401 1,292 2,521 5,000 a5 weil as fugl, cperating ang maintenante Gxpenses.
1691/92 786 1,560 261 592 1,751 5,000
1992793 406 1,800 271 - 2,443 5,000 The caleulation of meap<yoar ¢GSTS por kilowatt«hour of power [s
1993/%4 236 1,890 266 - 2,668 5,006 straighttorward: the cubts of power from varicys sourcas, ay shown
1994/95 - 1,800 320 - 2,880 5,000 above, are multipiiod by the amount of power from cach fource In

each year In Tabla | and the resuiting total cest is thoen divided
oy 2,000 or 9,000, as appropriate, To give mean-yoar marginal cost

(b) Optlon 2: Relylng on Earlier Clutha and WalkaTo Leal of power per k¥n under the Three options, This glves 1he extra

cog? which How Zealand must meet in ordor to expand 115 mean-year

Yaar Avallable meansykar supply from sourges showns qenaration 1o suppiy an additicns! 5,000 Gwh ovar and above the
couth isiand Clutha Transmlisslon Huntly  Second Of = Total expectod growth of normal demand.
surplus hydre savings coal- Woikato firnd meaR-yRar
firad coal- statlons supply
t1red in order to meet the additiomal demand, however, there are two other
1953/54 i, 516 " a8 436 . - 2,000 categorios of costs which will have fo bo met. Ono of these 1s the
1984/85 2,000 - - _ _ w 2,000 cost of Installing and cparating transmission lines, substaticns, ond
igps/ae 2,000 - _ - - - 2,000 administration systems for The new sales. Wo hive exiulded those costs
1906787 1,9% - 106 2,758 - _ 5,000 from cur caiculatlons here, which again has the eftfect of blazing
1987/05 1,7% - 376 2,938 - . 5,000 our figures cr ike dewnward slda,
1586/89  {,488 - 351 3,163 - - 5,000
1989/90 1,236 1,600 216 1,948 - - 5,000 Tha second category 15 the cost of praviding erough spare capacliy
1950/81 586 1,800 224 1,292 - 101 5,000 in the genorating system 1o carry ws through dry years and seasenal
1691792 186 2,500 171 547 - 951 5,000 peak demand wlthout the need for power blackoutis., I gne year in
19532/9% 486 2,550 156 - 1,768 - 5,000 avery {lve, river flows are 108 or pore below the rean-yaar level;
1998/94 216 2,550 221 . 1,993 - 5,000 gne In four of thesy yeart ' o frue “dry year™ wifh river fiows
1994 /3% - 2,550 245 - 2,265 " 5,000 5% beijow the mean. | all sur hydre gererating stations are fully
comm'itad during mean years, Then in order to cover gurteives in dry
years we shal | peed encugh spere thereal ctations to make up for a
{¢) Option 3: Falying on Earller Clutha and 0i) 154 fnli In hydro generation.
Year Avallable muar-year supply from sources shown: 1 N
couth Elutha Tromgmissicn  Muntly oft- Tetal his "dry-year flrming" copabiiily poser fo44 prablems [n the context
Isiand hydre savings coal= tired maan-year af the 5,000 C¥h sale. Gas-flreg gtations witl be limitad fn thalr
surplus tired  stations supply abliity T periorm this role by the restricTicn on gos supply from
1ga3/ad 1,516 - 45 436 - 2,000 Magt; while coal-fired stodions can vary their euifut only o the
1964785 2,000 " - - - 7,000 axtent that output of coat from the alpes vikich service them can be
1965/86 2,000 - - - - 2,000 variod, Untorgraund coal mining {s an sctivity wrleh s unsulted to
198687 1,936 - 306 2,758 - 5,000 targe fluctuntions s oufput, and 5o Wi atsumd that esal=fired statiens
iga1/eE 1,756 - 326 2,938 - 5,000 would be cupabie of not smore than a F0F variation in their cutput of
1988/89 1,4B% - 351 1,163 - 5,000 aower To meet dry-year firming needs.f’
1988/90 1,236 1,600 26 1,248 - 5,400
L 900/81 986 1,800 221 L, 207 101 5,000 What this maans is that only part of the gry-yeas fargle can come
{991 /97 186 2,500 - 592 a5) 5,000 from gas or coal. With nyire and goztharmat fully cormitad, this
1992793 406 2,590 196 ~ 1,768 W teaves only ol | as The source of power to mahke up the dry-year
109398 7% 2,590 21 - §,093 5 shorttall.
1594495 - 2,550 245 - 7,205 N
The cost of building encugh stations to provide Prsurance agalnst
dry-year shortages, plus the coe! of actially operating those statiens
during dry years, must bo faken indo account in gajestating the drue
backrrnand notas to Table: marginal cost of supplylng lorge long-term comnitments, e have thers-~
tore worked out for esch of oui three cplisns, year by year, the
" ?3:223;:‘:::1 :‘:;21::&?;2:;;2‘:";Ei::gaz?::;faI gemand sourcos From which oxtrs powes would have 1o come Ih dry vears to

- ensure recling both aormal Jemand ang the 5,000 Gk, We have thon
21 Horth |slang gas-flred stations assumed restricted

e R e e

16 & maximem output of [,iB0 Gwh annually from 1989760
on due %o aliccatlon of HMaul gos 1o other uses.

3} tuntly station assumed 1o cpera¥e in meun yoors at

65% plant factor, givieg maximum ocutput of 5,466
GHh trom 1983/%0 on.

41 In Option | the Clyde dam bepins guneration In 1981792,

as {orecast (n the 1979 powor plan, and oli eteciriclty
from this seurce Is allocated 1o The bulk sala. A 50D Hn
coni~flre¢ stotlon In the Waikato comes on in 1989/90,
avelding the need to use oll 1o mert mean-year demand.

In Opticns 2 and 3 constructlon ot the Clutha dams
Is beought forward, with Clyde starting up In
1909790 and tuggeta In 193172, ALl power from
both schemes 18 oltecated to the bulk sale, fn
Option 2 b new Waikato cosf=tlred station I3
openad 1o provide baseload power In 1992/3,
avelding the need to run oll=flred stations at
more than 208 plant factor. In Optloen 5 the
power 1% supplled by turning oil as required.

sliocated the highest-cost scurces fo the 3,000 Gwh, aince this Is
tha marginai sale which pushes us [nte the more oxpensive scurces

of supply. This gives ier sach year the extra cost which would

have 1o be mot skould the year prove s dry oneg. ta have then weighted
1hese costs by The protabilities of o 0% dry yoar (that is, 0.13)

snd of an 85% dry yesr (6.05) in order 1¢ cutala a gories for tha
cost ot providing for dry years, based on the prowabifiTies of their

CLCUTrance.

Tris I8 not alfcgether 2 satlsfactory mathad of making allowance for
the dry-vear problem, bul we bellave irs results have the right orders
of magnitude, and we therefore use them to aGjust Gur mean-year-anly
costs upmords by an amcunt whlch covers The expocted cost of dry-your
tirming as caiculated above, The rreulds ore shown in Table 2.




TABLE 2

Harqlnat Cost of Supplying a long-Term Commitrant, In cents per Kilowati-hour

Ygar 0 ——e—~ Qption | —-==== —=wwuw Optlon 2 ~=em=- me=w=r~ Optlon 3 ===---
Cost of Cost of Overail Cost of Cost of  Ovorall Cost of Cost of Oversil
mgan" providiag cost msan- providgiag  cost mean= providing  cost
yoar tor year for dry year for dry

generatfon dry year generation yoar genaratlon  year
firming flralng fitmlng
1983784 0,26 0.63 0.839 0.26 0.63 0.8% 0.26 0.63 0.89
1984/85  0.00 .62 0.62 0.00 0.62 .62 0.00 0.62 0.62
1985/86 0,00 0.64 0.64 0.00 G.64 0,64 0.0 0.64 .64
1986/87T  0.86 c.21 0.87 .66 c.23 G.87 G.66 0.29 0,87
1987/88 0.7 C. 19 .90 4. A .90 G a1y 0.50
1986/89 0,76 ©.20 0.96 .76 ¢.20 0.96 &.76 a,20 0.96
1589/90 1,19 0.14 1.33 i.43 0.5 1.58 1.43 a.15 i.58
1950791 .47 0. 14 i.61 2.09 G. 16 2.2% 2.09 0.16 2.25
1991792 2.0 G2 .13 2.5% .07 2.65 2,59 0.07 2.66
1992/93  2.34 (L] Z.45 2,41 0.14 2.5% 3.30 0.1 3.40
1693/64 2,45 0.05 z.50 2.5% 0.4 2.6% 3.52 0.05 3.58
1994/95 2,56 0.03 z2.58 2.63 0.9 2.82 3.74 0.03 .77

Moan-year generating costs caiculated by mulTiplying per-ynlt cost for sagh source of suppiy by
the ppproprinte volure ot power from Tabie § of this Appendix.

Lost of providing for dry-vear firming derlved as explained In accompanying text, by estimating
the cost of firming the astionat system with {(as distinct trom without) the 5,008 GWh sole commit-
ment, and atfocating these marginal firming statfons to the 5,006 GWh saio.

Overatl cost is the total of mean-year cost and dry=-year flrming cost,

REFERENCES

17 The costing mathod used Involves The Prasent Worthlag of the
total flow of costs as done by 5. Weng and M, Hewitt The Com-
parptlve fconomics af the Principal Formg of Electricity
Genoration, & paper prosented to tho 3rd How Zenland Energy
Cantaranca, May 1977, Wellington, pp 14-22. Toe costing tor
the Clyde dam uses a constructlon cost of §320 mlllion bases
on ($25%M - Clyde Project EIR, 1977 doliars - Tacressoed by 358
tor inflatlon - M Eltis - tess 320M already spent at the Ciyde slte),
a construction period 1f 13 years {PCEFD, 1979}, and geaeration
of 1800 GWh a yeur oyer 50 years, 5ee nlso : M Ellis, Comments

on "Afuminiun Smelting In Hew Zealsnd, An Economlc Appralsal,"

unpublished.

2] Me hove assumed o Maul gas offtake of 1284 after 1989/90, with
a further G6PJ available for dry year flrmlag. Untii 1985/87
the offtake for clectriclty generation wouid equal 22 PJ In 2
mean year. The average over the thirty year Maul gas coatract
i5 an ailocation of 15P) par yoar to electriclty genoration.
Energy Strategy '79, Minlstry ot Energy. p 59,

3y Elils, op cit, p.Z.

4) Station costs:
For methed and Clutha costs seo (i),
Huntty: coal cost §1/GJ/Enerqy Strategy '79, p49. $1.15/G4,
Mr Smlth/, Miraes Division, |/5/80. Heat Rate 10227, Molly
Helhuish, Second Submissicn lo the Royal Commissicn on Huclear
Power, 1977. Operaticns and Maintenance: 0. lc/iWh,
Naw Walkato, see (3)
Harsden A & B, 34.34/GJ) (Arablien Hoavy Crude $25 barsol and
$1.20 por tonre shipping - large fanker average Oct 1979 - Jan
1980 = $184.97 tonne, 42.0 GJ/tonne Petrolpus Feonomist March
1980 pp 39-40) Heat Rate 11430 Melhulsh

5) Coal Plan, Mires Divisicn and Minisiry of Energy Aprii 1979




