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1. Introduction

This document presents regional, island and national forecasts of peak electricity
demand, covering a 40-year period.

In late 2007, the Commission updated the long-term regional peak demand forecast
that has been originally published as draft Grid Planning Assumptions (GPAS) in May
2007'. That update included new data from winter 2007, a new regional energy
forecast, and some changes to assumptions.

This document is a revised version of the late 2007 update, with different treatment of
future growth in the demand of the Tiwai aluminium smelter.

The forecast predicts annual half-hourly peak demand at grid exit point (at GXP,

i.e. inclusive of local lines losses), by transmission region. Embedded generation is
netted from demand — i.e. the demand forecast presented is for the expected
demand less that which is satisfied by embedded generation.

This forecast is consistent with the GPAs long-term energy demand forecast?, which
is also expressed in terms of demand at GXP net of embedded generation, and uses
the same region definitions.

The forecasts presented are not consistent, however, with the medium-term peak
demand forecasts prepared by the Commission for Security of Supply purposes®.
The medium-term forecast treats embedded generation differently and uses different
region definitions. The numbers produced by these two forecasts are therefore not
directly comparable.

For some purposes, the instantaneous peak demand is more relevant than the half-
hourly peak. The instantaneous peak can be expected to exceed half-hourly peak by
a small margin, so an appropriate margin for within-half-hour variation should be
allowed when estimating instantaneous peaks. Based on the analysis carried out in
the Commission's Security of Supply medium-term demand forecast, an allowance of
1.3% for within-half-hour variation is appropriate on a national level (1.9% for North
Island only, 1.4% for South Island only).

The forecast uses a different methodology from that used by the Commission for the
Initial Statement of Opportunities (SOO). The goals driving the changes are:

1. to make sure that forecast peak growth over the next few years is similar to
actual historical growth over the last few years, in each region; and

2. to provide a 'prudent’ forecast, allowing for various influences which may
result in higher peak demand than expected.

The initial SOO included an 'expected' peak demand forecast, indicating our
expectation of the most likely trajectory of peak demand growth. However there was
not time at that stage to also produce a 'prudent’ forecast, indicating maximum likely
values of peak demand in each year. This document does provide a 'prudent’
forecast, for which we have used a 10% probability of exceedance criterion

! http://imww.electricitycommission.govt.nz/opdev/imodelling/gpas/May2007/Demand/index.html
2 http://www.electricitycommission.govt.nz/pdfs/opdev/imodelling/pdfconsultation/GPA/Demand-
Forecast-Review.pdf

3 http://www.electricitycommission.govt.nz/opdev/modelling/demand/security/index.html




(10% POE, P10) — in any given year, there is a 10% chance that peak demand will
exceed the prudent forecast. (Several submitters queried the use of a P10 forecast,
commenting that a P5 or P1 forecast would be more prudent. The use of P10 is
primarily driven by the requirements of the Grid Investment Test — see section 1.1
below.)

We note that the forecast presented is a 'business as usual’' forecast, not explicitly
allowing for any changes in consumer behaviour or technology. It also makes no
explicit allowance for the possibility of increased future demand-side response with
the intention of reducing peak loads. In the Commission's generation scenario
modelling work, we treat increased demand-side response as a potential tool for
meeting future peaks, rather than as a reduction applied to the peak forecast.

1.1 Use of the prudent forecast in the Grid Investment Test

Several submitters queried the use of a P10 forecast, commenting that a P5 or P1
forecast would be more prudent. The use of P10 is primarily driven by the
requirements of the Grid Investment Test.

The prudent forecast can be used only in certain parts of a GIT application, where
reliance on that forecast could not lead to substantial actual unserved energy. For
major investments, a simple deterministic timing criterion such as meeting a P10
prudent forecast might not be prudent enough.

The timing of transmission investments where there is risk of substantial unserved
energy should be determined on the basis of an economic test; that is, the point in
time when the annualised cost of the investment is less than the expected benefit of
the investment, should set the commissioning date. The Commission would expect
this analysis to encompass the full range of possible demand growth rates, and their
probabilities (perhaps by using a Load Probability Curve, in a reliability study). This
would implicitly include consideration of P1, P5, P10 etc.

For projects with little risk of unserved energy, or modelled projects that occur after a
proposed major investment, the P10 prudent forecast can be used. The P10 forecast
also provides a useful mechanism to ensure the power system analysis underlying a
proposal is complete, in the sense that it includes all credible modelled projects over
the 20 year time-frame of the GIT assessment.



2. Methodology

This section describes the methodology used to produce the peak demand forecast.
Subsections describe:

e the region definitions used

e the calculation of historical peaks

o the methodology used to produce the expected forecasts

o the Monte Carlo approach used to generate the prudent forecasts

¢ modifications to the approach used in specific regions.

All references to 'years' in this document denote calendar years, except where
otherwise noted.

‘Energy demand' refers to total electricity demand in GWh (as opposed to non-
electricity energy demand!).

2.1 Region definitions

The analysis has been carried out at the 'transmission region' level, for consistency
with the Commission's GPA energy demand forecast. North Island regions are
Auckland, Bay of Plenty, Central, Hawkes Bay, North Isthmus, Taranaki, Waikato
and Wellington; South Island regions are Canterbury, Nelson/Marlborough,
Otago/Southland, South Canterbury, and West Coast.

Forecasts have also been carried out at island and national level. The island and
regional forecasts are independently derived from source data — neither is calculated
from the other via diversity factors. The national forecast is likewise produced
independently of the regional forecasts.

We also include forecasts at the 'half-island' level, again produced independently
rather than by a diversity-based approach. These regions include:

e Upper North Island (UNI, defined as Auckland and North Isthmus),

e Lower North Island (LNI, all other North Island regions),

e Upper South Island (USI, defined as Canterbury, Nelson/Marlborough, South
Canterbury and West Coast),

o Lower South Island (LSI, Otago/Southland only).

2.2 Historical peak data

GXP-level historical peak data were extracted from the metering data section of the
Commission's October 2007 Centralised Dataset (CDS), using the region definitions
included in the 'regions.txt' file. This is consistent with the process used to produce
the regional load table in the MySQL Halfhourly Database (also included as part of
the October 2007 CDS).



The peak for a given year is the maximum half-hourly load over all trading periods in
the calendar year. Years included are from 1997 to 2007. (Our view is that, in terms
of peak demand, data from before 1997 are not relevant to current conditions.)

The resulting annual peaks are shown in the tables in Section 3.1.

The SQL code used to extract these historical peaks from the MySQL Half-hourly
Database can be supplied on request.

2.3 Methodology — expected forecast

The expected peak demand forecast for each region is based on two data sources:
(a) the historical peak data described in Section 2.2, and (b) the Commission's GPAs
energy demand forecast.

The approach is designed to make expected peak demand growth follow expected
energy demand growth in the long run. In the short term the expected peak forecasts
follow recent historical trends in peak demand.

For each region, the first step is to calculate a weighted least squares fit of an
exponential curve to the historical peaks. The exponential curve is used to represent
annual growth by a constant factor in expected peak demand (as opposed to growth
by a constant increment, which would be implied by a linear fit). The use of weighted
least squares is intended to put high weight on recent data and lower weight on older
data, encouraging a good fit to the most recent part of the series. Weights start from
a baseline figure in 1997 and increase by 40% in each successive year up till 2005,
after which they are held constant. (The exception is that a null weight is assigned to
the 2001 and 2003 years in which savings campaigns occurred — see Section 2.5.)

The peak demand forecast starts from the value of the fitted exponential curve for
2007. Beyond that point,

e the predicted growth rate in the first forecast year (2008) is equal to the
historical peak growth rate (i.e. the slope of the fitted curve),

¢ over the following five years, the predicted growth rate trends smoothly from
the historical peak growth rate to the growth rate of the GPAs energy demand
forecast,

e beyond 2012, the predicted growth rate is equal to that of the energy demand
forecast.

2.4 Methodology — prudent forecast

The prudent peak forecast is produced using a Monte Carlo method, based on a 10%
POE criterion. The prudent peak forecast in a given region and year is the 90"
percentile of a range of randomly generated values distributed around the expected
forecast.

The following sources of variation are included in the Monte Carlo analysis:
e Between-year variation in peak demand, driven by temperature, use of load

control, and consumer behaviour. The peak in any given year may be higher
or lower than the expected value, due to any or all of the above factors. We



assume a normal distribution of peaks around the expected value and
estimate the standard deviation of this distribution as the standard deviation
of the historical peaks around the fitted trend. Each randomisation of peak
demand is incremented by a random draw from this normal distribution.

Uncertainty in energy forecasts. The Monte Carlo analysis of total energy
demand can be used to generate randomised trajectories, based on random
draws from the assumed distributions of the exogenous variables used in the
forecast (e.g. GDP, population). Each randomisation of peak demand is
based on a random draw from the list of randomised energy trajectories.

Peak demand may grow faster than energy demand for a relatively short
period (as has recently been observed in the upper North Island). We do not
expect to see peak growing faster than total demand in the long term, but the
prudent peak demand analysis takes into account the possibility of a period of
accelerated peak growth. In one in five (20%) of the randomisations of peak
demand, peak growth rates are increased by 1% for an initial five-year period.



The following plots demonstrate the Monte Carlo approach. Numbers shown are
chosen for illustrative purposes and do not correspond to actual peak demand
figures.

(a) The 'expected' peak forecast is derived from historical trends and from the expected
forecast of energy growth.
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(b) Many randomised trajectories of energy demand growth have been produced; each leads
to a different trajectory of peak demand growth. A few of these trajectories are shown here.
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(c) Next, in 20% of these randomisations, it is assumed that peak demand growth is faster
than energy demand growth over a period of up to 5 years. Then, between-year variation in
peak demand is then added to each trajectory.
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(d) The 90" percentile of the values in each year is the prudent forecast.
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Note that the gap between ‘expected’ and 'prudent’ forecasts is considerably larger
than the likely variation from year to year. In the longer term, it would not be
expected that peak demand would jump from the current 'expected' forecast to the
‘prudent’ forecast from one year to the next. Rather, it would be expected that the
level of the prudent forecast would be reached only after several years of growth
above the 'expected' line.



2.5 Treatment of 'savings campaign years'

The data for the 2001 and 2003 'savings campaign years' have been removed from
analyses — i.e. those data points have been assigned a weight of zero in the
regressions and are not included in the estimation of variability.

Both of these years were affected by electricity shortages, leading to nationwide
savings campaigns, which in both cases overlapped the winter period in which
annual peaks might have occurred. The 2003 savings campaign covered the period
from March to June; the 2001 campaign was from August to September. Since
annual peaks typically occur between May and August inclusive, either savings
campaign might have had the effect of reducing peak demand. The 2003 annual
peak was certainly low, nationally and in most regions; it is unclear to what extent this
is due to the savings campaign, as opposed to the generally mild winter.

We justify the removal of these data points from the analysis as follows:

o the demand forecast is intended to project future peak demand in the
absence of unusual demand-side response. Demand-side response over
and above the usual (e.g. that caused by political intervention at a nationwide
level) is considered as a possible means of meeting the forecast peaks,
rather than as an influence towards reducing them. Thus, the forecast should
not be based on historical years that were affected by savings campaigns.

o the 2003 point is a statistical outlier — including it has the effect of inflating
the estimate of between-year variation in peak demand, and hence of
increasing the prudent (P10) forecast for all future years. This increase is
spurious, stemming from the technique used to model between-year
variation. Logically, the existence of a year when demand was considerably
less than predicted should not lead to a prediction that demand may be
considerably more than predicted in some future year. (We would prefer to
use a nonparametric 'bootstrapping' approach which would avoid this
problem, but a series of 10 data points is arguably too short to use
bootstrapping.)

¢ the removal of 'shortage years' is consistent with the methodology used by
the Commission in the national energy forecast, where 1992, 2001 and 2003
data points are excluded.

A better way to model these 'shortage years' would be to estimate what the peak
demand in these years would have been in the absence of the savings campaigns
and to replace the actual points by these estimates. However, it is not clear at this
stage how these estimates could be calculated.

2.6 Modifications used in specific regions

Historical events impacting on peak demand have made some modifications to the
approach necessary.

The last decade of historical peak demand data for the Taranaki region is dominated
by a sharp drop caused by the closure of the Motunui Methanex plant. It has not yet
been confirmed that this plant will reopen in the near future. If no adjustments are



made to the statistical model for this area, then the forecast is for continuing
reduction in peak demand.

To fix this problem, the Taranaki historical series has been calculated 'net of
Methanex' — in other words, the historical peak and energy demand figures have
been produced from data with the Methanex load subtracted. (This has the effect of
subtracting about 10 MW from the relevant peaks and about 7 MW from the average
energy demand.) The consequence should be a more accurate demand forecast
(though the historical figures shown will be lower than actuals).

The 2006 winter peak in South Canterbury was low, due to the outages experienced
that June. This is not representative of underlying demand growth in the region.
Accordingly the actual South Canterbury peak and total energy demand figures for
2006 have been replaced with 2005 figures inflated by 3%.

An extra 22 MW of load has been added to the West Coast region and all
combinations of regions including it (Upper South Island, South Island, New
Zealand), to account for new loads including the Pyke River coal mine, Westland
Dairy powder plant, and Globe Progress gold mine.

An extra 5 MW of load has been added to the Otago/Southland region and all
combinations of regions including it (Lower South Island, South Island, New
Zealand), to account for new irrigation load at Black Point.

An extra 9 MW of load has been added to the Taranaki region and all combinations
of regions including it (Lower North Island, North Island, New Zealand), to account for
new gas processing load.

In the Otago/Southland region, the future growth of the Tiwai smelter demand needs
to be considered. The smelter demand has been increasing in recent years.
However, the demand is expected to plateau at 605 MW (at regional peak). The
recent trend in regional peak, therefore, should not be expected to continue. To
model this, the historical demand of the Tiwai smelter has been replaced by a steady
605 MW for the purposes of calculating regional trend. The effect of this adjustment
is to reduce projected growth in the region over the next few years.

2.8 Impacts of energy efficiency and demand-side response

The Commission's forecasts make no explicit allowances for the impact of improved
energy efficiency on energy consumption or peak demand. Energy efficiency has
steadily improved during the historical period on which the forecasts are based, and
we expect that this trend will continue, but our forecast does not assume that the rate
of improvement in energy efficiency will increase over the long term.

However, if it can be robustly established that an expected policy change will lead to
a substantial change in future peak demand, we will consider incorporating that
change into the forecasts as an explicit adjustment. The policy would need to be
clearly different from previous policies, rather than an evolution of past changes.

Similarly, the Commission's forecasts of energy consumption and peak demand
make no explicit allowance for the possible impacts of increased availability of
demand-side response. We have not revised our peaks downwards to model the
effect of active load management. We consider that active load management will be



one of the options for dealing with the demand peaks that are forecast (other options
include building new baseload or peaking plant).



3. Forecasts

This section presents the numerical forecasts. For each region, each island, and all

New Zealand, the expected and prudent (10% POE) forecasts are presented in table
form. These forecasts are also available for download as text files at: INSERT LINK.

Plots of forecasts are also provided, covering the period to 2020 only.

All forecasts are of annual peak electricity demand at GXP, on a half-hourly time
frame, including local area losses and net of embedded generation.



3.1 Forecasts (as tables)

National forecast

Year
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047

Observed
peak (MW)
5376
5579
5606
5786
5859
5749
6089
6119
6421
6466

Expected
peak (MW)

Prudent
peak (MW)



Island forecasts

North Island

Year
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047

Observed
peak (MW)
3557
3699
3705
3894
3885
3851
4110
4087
4307
4328

Expected
peak (MW)

Prudent
peak (MW)

South Island

Year
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047

Observed
peak (MW)
1826
1888
1901
1967
1994
1941
2026
2071
2121
2173

Expected
peak (MW)

Prudent
peak (MW)



Half-island forecasts

Upper North Island

Year
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047

Observed
peak (MW)
1658
1658
1664
1793
1771
1823
1892
1941
2059
2052

Expected
peak (MW)

Prudent
peak (MW)

Lower North Island

Year
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047

Observed
peak (MW)
1946
2074
2060
2130
2127
2064
2220
2179
2293
2301

Expected
peak (MW)

Prudent
peak (MW)



Upper South Island

Year
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047

Observed
peak (MW)
875
917
905
968
1000
942
994
1023
1069
1078

Expected
peak (MW)

Prudent
peak (MW)

Lower South Island

Year
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047

Observed
peak (MW)
963
974
996
1017
1025
1012
1040
1059
1062
1103

Expected
peak (MW)

Prudent
peak (MW)



North Island regional forecasts

Auckland Bay of Plenty

Observed Expected Prudent Observed Expected Prudent

Year peak (MW) peak (MW) peak (MW) Year peak (MW) peak (MW)  peak (MW)
1998 1038 - - 1998 374 - -
1999 1056 - - 1999 390 - -
2000 1046 - - 2000 402 - -
2001 1128 - - 2001 408 - -
2002 1112 - - 2002 422 - -
2003 1130 - - 2003 412 - -
2004 1172 - - 2004 444 - -
2005 1211 - - 2005 442 - -
2006 1310 - - 2006 456 - -
2007 1299 - - 2007 428 - -
2008 - 1338 1402 2008 - 455 473
2009 - 1375 1445 2009 - 462 483
2010 - 1415 1495 2010 - 469 493
2011 - 1452 1544 2011 - 476 504
2012 - 1488 1591 2012 - 482 513
2013 - 1529 1628 2013 - 488 520
2014 - 1573 1687 2014 - 495 526
2015 - 1621 1742 2015 - 501 536
2016 - 1668 1792 2016 - 508 545
2017 - 1716 1854 2017 - 515 556
2018 - 1765 1915 2018 - 522 568
2019 - 1815 1958 2019 - 530 578
2020 - 1864 2049 2020 - 539 592
2021 - 1908 2078 2021 - 546 603
2022 - 1952 2143 2022 - 554 614
2023 - 1997 2192 2023 - 562 622
2024 - 2040 2248 2024 - 570 634
2025 - 2085 2321 2025 - 579 649
2026 - 2127 2366 2026 - 587 660
2027 - 2169 2408 2027 - 595 667
2028 - 2212 2467 2028 - 603 681
2029 - 2254 2518 2029 - 611 690
2030 - 2298 2577 2030 - 619 708
2031 - 2343 2634 2031 - 628 721
2032 - 2388 2690 2032 - 636 729
2033 - 2434 2772 2033 - 645 741
2034 - 2480 2811 2034 - 654 752
2035 - 2527 2880 2035 - 663 764
2036 - 2576 2931 2036 - 672 784
2037 - 2626 3004 2037 - 681 791
2038 - 2677 3089 2038 - 691 805
2039 - 2729 3140 2039 - 701 821
2040 - 2781 3220 2040 - 711 839
2041 - 2834 3278 2041 - 721 855
2042 - 2887 3340 2042 - 731 865
2043 - 2942 3400 2043 - 741 877
2044 - 2996 3494 2044 - 751 896
2045 - 3052 3543 2045 - 762 908
2046 - 3106 3628 2046 - 771 919
2047 - 3160 3680 2047 - 782 953




Central

Year
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047

Observed
peak (MW)
304
298
307
319
312
307
325
310
334
335

Expected
peak (MW)

Prudent
peak (MW)

Hawkes Bay

Year
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047

Observed
peak (MW)
272
278
285
293
287
279
291
291
283
296

Expected
peak (MW)

Prudent
peak (MW)



North Isthmus

Year
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047

Observed
peak (MW)
622
629
635
673
688
701
725
748
808
797

Expected
peak (MW)

Prudent
peak (MW)

Taranaki (*)

Year
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047

Observed
peak (MW)
125
124
135
126
129
123
126
125
131
131

Expected
peak (MW)

Prudent
peak (MW)

(*) Net of Methanex plant. Values from
2008 on are increased by 8 MW to
account for new loads



Waikato

Year
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047

Observed
peak (MW)
471
466
476
481
484
485
511
507
532
551

Expected
peak (MW)

Prudent
peak (MW)

Wellington

Year
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047

Observed
peak (MW)
545
556
572
567
580
555
626
592
639
653

Expected
peak (MW)

Prudent
peak (MW)



South Island regional forecasts

Canterbury

Year
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047

Observed
peak (MW)
615
648
632
681
711
663
700
707
750
744

Expected
peak (MW)

Prudent
peak (MW)

Nelson/Marlborough

Year
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047

Observed
peak (MW)
156
166
165
175
179
180
189
194
198
213

Expected
peak (MW)

Prudent
peak (MW)



Otago/Southland (*)

Year
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047

Observed
peak (MW)
963
974
996
1017
1025
1012
1040
1059
1062
1103

Expected
peak (MW)

1105
1115
1127
1135
1142
1148
1154
1159
1162
1165
1168
1171
1174
1176
1178
1180
1182
1184
1187
1189
1192
1195
1198
1201
1203
1206
1209
1212
1216
1219
1222
1226
1229
1233
1236
1240
1243
1247
1250
1254

Prudent
peak (MW)

1120
1139
1161
1179
1198
1204
1211
1220
1216
1225
1229
1234
1235
1238
1239
1240
1244
1248
1244
1255
1261
1268
1268
1273
1271
1279
1286
1291
1290
1300
1304
1316
1322
1330
1331
1336
1346
1348
1352
1362

(*) Values from 2008 on are increased by

5 MW to account for new loads

South Canterbury

Year
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047

Observed
peak (MW)
75
75
78
80
87
91
94
93
101
98

Expected
peak (MW)

Prudent
peak (MW)

(*) Value used for 2006 is artificial — real
value was affected by outages



West Coast

Year
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047

Observed
peak (MW)
42
43
43
44
47
44
46
47
49
50

Expected
peak (MW)

Prudent
peak (MW)

99
100
100

(*) Values from 2008 on are increased by

22 MW to account for new loads



3.2 Forecasts (as plots)

The national forecast is as follows:
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Island forecasts follow:

Annual peak demand forecast: NI
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The upper North Island forecast:

Annual peak demand forecast: UNI
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The forecast for the remainder of the North Island:

Halt-hourly pealk (W)
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The upper South Island forecast:

Annual peak demand forecast: USI
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The forecast for the lower South Island:

Halt-hourly pealk (W)

1200

1100

1000

a00

Annual peak demand forecast: LSI

PR SEELLLL T S
e e
e i
ﬂ>¢—r—xf——rx—r—%——rx«——%f—r
*  Historical
— Fitted
-¥- Expected
% Prudent (10% POE)

I
1997

I
1985

I I I
1998 2000 2001

| I | I | I I I I I
2002 2003 2004 2003 2006 2007 2008 2003 200 2011

iZalendaryear

2Mz2 2M3 24 23 20ME 207 218 2019 2020




North Island regional forecasts:

Annual peak demand forecast: Auckland
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Halft-hourly pealk (W)
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Annual peak demand forecast: Central
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Halft-hourly pealk (W)
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Annual peak demand forecast: HawkesBay
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Halft-hourly pealk (W)
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Annual peak demand forecast: Northisthmus
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(Note: Taranaki forecast is net of Methanex plant)

Annual peak demand forecast: Taranaki
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Halft-hourly pealk (W)
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Annual peak demand forecast: Waikato
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Halft-hourly pealk (W)
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Annual peak demand forecast: Wellington
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South Island regional forecasts:

Annual peak demand forecast: Canterbury
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Halft-hourly pealk (W)
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Annual peak demand forecast: NelsonMarlborough
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Halft-hourly pealk (W)
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Annual peak demand forecast: OtagoSouthland
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(Note: Value used for 2006 is artificial — real value was affected by outages)

Annual peak demand forecast: SouthCanterbury
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Annual peak demand forecast: WestCoast
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5. Conclusions
5.1 Summary of forecast growth rates

The expected forecast predicts approximately 1.9% annual growth in national peak from
2007 to 2012, 1.5% growth from 2012 to 2020, and 1.2% from 2020 to 2030.

The prudent (P10) forecast of national peak is initially 140 MW higher than the expected
forecast (about 2% higher) and grows at a faster rate from that point on: 2.5% from 2008 to
2012, 1.7% from 2012 to 2020, and 1.5% from 2020 to 2030.

For the North Island, the expected forecast predicts approximately 2.0% annual growth from
2007 to 2012, continuing at 1.9% until 2020, and 1.5% from 2020 to 2030.

The prudent (P10) forecast of North Island peak is initially 120 MW higher than the expected
forecast (or 2.8% higher) and grows at a faster rate from that point on: 2.6% from 2007 to
2012, then 2.2% until 2020, and 1.8% from 2020 to 2030.

For the South Island, the expected forecast predicts approximately 1.6% annual growth from
2007 to 2012, down to 0.7% from 2012 until 2020, and continuing at 0.6% from 2020 to
2030.

The prudent (P10) forecast of South Island peak is initially just 30 MW higher than the
expected forecast (or 1.3% higher) and grows at a faster rate from that point on: 2.3% from
2007 to 2012, down to 0.9% from 2012 until 2020, and continuing at 0.7% from 2020

to 2030.

5.2 Observed 2007 peak demands
Unexpectedly high or low demand peaks occurred in some regions in 2007:

¢ the Bay of Plenty peak was about 40 MW lower than expected (due to reduced
demand at Norske Skog's pulp and paper plant at Kawerau);

¢ the Otago/Southland peak was about 30 MW higher than expected (due to a higher
coincident peak at the NZAS smelter and various other GXPs in the region, and
despite the introduction of the new White Hill wind farm); and

o the Nelson/Marlborough peak was about 20 MW higher than expected (apparently
due to high organic growth in Nelson and Blenheim).

5.3 West Coast forecast

West Coast demand growth over the next few years is expected to be high, driven primarily
by new industrial loads from the mining and dairy industries. An attempt has been made to
reflect these changes in the forecast. However, uncertainty as to the timing, size and
diversity of the new loads is not really represented adequately.

The Commission understands that Transpower has proposed a different forecast for their
West Coast Grid Upgrade proposal.



5.4 Comparison with the May 2007 regional peak demand forecast

The Commission released a long-term regional peak demand forecast in May 2007*, as part
of the draft Grid Planning Assumptions. The forecasts in this document are updates of the
May 2007 forecasts. Key differences are:

¢ the new forecast includes data from winter 2007;

e the new forecast is based on a revised regional energy demand forecast®;

e the new forecast uses a different method for trending between historical growth rates
and energy-based growth rates;

e the new forecast treats the demand of the Tiwai aluminium smelter differently.

In terms of predicted growth rates, the key differences are driven mainly by 2007 data:

o forecast growth in the Bay of Plenty is slower than before;
o forecast growth in Nelson/Marlborough is faster than before;

o forecast growth in Otago/Southland is faster than before;

5.5 Comparison with the 2007 Security of Supply medium-term peak demand forecast

The Commission released a medium-term demand forecast in October 20075, for use in the
Security of Supply workstream's annual Reserve Energy Needs Assessment. This forecast
included both peak and energy projections, covering the period to 2012.

The Security of Supply forecast has a number of methodological differences:

e it uses historical temperature data to normalise the historical peak demand series;

e itis based on historical trends and expected step changes, whereas the forecasts in
this document also incorporate energy growth rates which are driven by projections of
population and GDP growth;

o the Security of Supply prudent forecasts are P5 rather than P10;

e it treats embedded generation differently, with some grid-connected generation netted
off and some embedded generation grossed on — so the absolute forecast numbers
presented are not directly comparable with those in this forecast.

Nonetheless, the expected growth rates in peak demand are quite similar to those presented
in this forecast, over the period from 2008 to 2012. The Security of Supply expected growth
rates are slightly lower (1.8% nationally, as opposed to 1.9% in this forecast).

4 http://www.electricitycommission.govt.nz/opdev/modelling/gpas/May2007/Demand/index.html
% http://www.electricitycommission.govt.nz/pdfs/opdev/imodelling/pdfconsultation/GPA/Demand-Forecast-

Review.pdf
® http://www.electricitycommission.govt.nz/opdev/modelling/demand/security/index.html




