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1. Executive Summary

The following figures illustrate the characteristics of the major electrical substations (both GXPs and Zone

Substations) in the Auckland region. This document supplements the main report titled *Auckland — Spare
Capacity and Load Characteristics'.

For each GXP, the January 2023 through December 2023 apparent (MVA) and reactive loadings (MVAr)
are presented. For each Zone Substation, the apparent power (MVA) or real power (MW) loadings only
are presented. The data is presented in graphs of:

- The load profile for the entire year.

e The maximum and minimum loads for each of the 365 days.

o Load profiles for two weeks in summer and two weeks in winter.
o Typical daily summer and winter load profiles.

o Aload duration curve for the entire year.
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2. Transmission/GXP Substations

The characteristics of the transmission substation apparent and reactive power loadings are shown in
the following:

o Albany 33 kV GXP:
o Figure 1. Albany 33 kV GXP: Apparent Power (MVA) load characteristics
o Figure 2. Albany 33 kV GXP: Reactive Power (MVAr) load characteristics
o Bombay 110 kV GXP:
o Figure 3. Bombay 110 kV GXP: Apparent Power (MVA) load characteristics
o Figure 4. Bombay 110 kV GXP: Reactive Power (MVAr) load characteristics
o Glenbrook 33 kV GXP clean bus:
o Figure 5. Glenbrook 33 kV (clean) GXP: Apparent Power (MVA) load characteristics
o Figure 6. Glenbrook 33 kV (clean) GXP: Reactive Power (MVAr) load characteristics
o Glenbrook 33 kV GXP dirty bus:
o Figure 7. Glenbrook 33 kV (dirty) GXP: Apparent Power (MVA) load characteristics
o Figure 8. Glenbrook 33 kV (dirty) GXP: Reactive Power (MVAr) load characteristics
» Henderson 33 kV GXP:
o Figure 9. Henderson 33 kV GXP: Apparent Power (MVA) load characteristics
o Figure 10. Henderson 33 kV GXP: Reactive Power (MVAr) load characteristics
o Hepburn Rd 33 kV GXP:
o Figure 1I. Hepburn Rd 33 kV GXP: Apparent Power (MVA) load characteristics
o Figure 12. Hepburn Rd 33 kV GXP: Reactive Power (MVAr) load characteristics
o Hobson St 110 kv GXP:
o Figure 13. Hobson St 110 kV GXP: Apparent Power (MVA) load characteristics
o Figure 14. Hobson St 110 kV GXP: Reactive Power (MVAr) load characteristics
o Mangere 110 kV GXP:
o Figure 15. Mangere 110 kV GXP: Apparent Power (MVA) load characteristics
o Figure 16. Mangere 110 kV GXP: Reactive Power (MVAr) load characteristics
« Madngere 33 kV GXP:
o Figure 17. Mangere 33 kV GXP: Apparent Power (MVA) load characteristics
o Figure 18. Mangere 33 kV GXP: Reactive Power (MVAr) load characteristics
. Otdhuhu 22 kV GXP:
o Figure 19. Otahuhu 22 kV GXP: Apparent Power (MVA) load characteristics
o Figure 20. Otahuhu 22 kV GXP: Reactive Power (MVAr) load characteristics
o Pakuranga 33 kV GXP:
o Figure 21. Pakuranga 33 kV GXP: Apparent Power (MVA) load characteristics
o Figure 22. Pakuranga 33 kV GXP: Reactive Power (MVAr) load characteristics
o Penrose 110 kv GXP:
o Figure 23. Penrose 110 kV GXP: Apparent Power (MVA) load characteristics
o Figure 24. Penrose 110 kV GXP: Reactive Power (MVAr) load characteristics
o Penrose 33 kV GXP:
o Figure 25. Penrose 33 kV GXP: Apparent Power (MVA) load characteristics
o Figure 26. Penrose 33 kV GXP: Reactive Power (MVAr) load characteristics
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o Penrose 22 kV GXP:
o Figure 27. Penrose 22 kV GXP: Apparent Power (MVA) load characteristics
o Figure 28. Penrose 22 kV GXP: Reactive Power (MVAr) load characteristics
o Mt Roskill 10 kV GXP:
o Figure 29. Mt Roskill 110 kV GXP: Apparent Power (MVA) load characteristics
o Figure 30. Mt Roskill 110 kV GXP: Reactive Power (MVAr) load characteristic
o Mt Roskill 22 kV GXP:
o Figure 31. Mt Roskill 22 kV GXP: Apparent Power (MVA) load characteristics
o Figure 32. Mt Roskill 22 kV GXP: Reactive Power (MVAr) load characteristics
« Silverdale 33 kV GXP:
o Figure 33. Silverdale 33 kV GXP: Apparent Power (MVA) load characteristics
o Figure 34. Silverdale 33 kV GXP: Reactive Power (MVAr) load characteristics
o Takaanini 33 kV GXP:
o Figure 35. Takaanini 33 kV GXP: Apparent Power (MVA) load characteristics
o Figure 36. Takaanini 33 kV GXP: Reactive Power (MVAr) load characteristics
«  Wairau Rd 110 kV/Albany 33 kV GXP:
o Figure 37. Wairau Rd 110 kV/Albany 33 kV GXP: Apparent Power (MVA) load characteristics
o Figure 38. Wairau Rd 110 kV/Albany 33 kV GXP: Reactive Power (MVAr) load characteristics
o Wellsford 33 kV GXP:
o Figure 39. Wellsford 33 kV GXP: Apparent Power (MVA) load characteristics
o Figure 40. Wellsford 33 kV GXP: Reactive Power (MVAr) load characteristics
o Wiri 33 kV GXP:
o Figure 41. Wiri 33 kV GXP: Apparent Power (MVA) load characteristics
o Figure 42. Wiri 33 kV GXP: Reactive Power (MVAr) load characteristics
« Auckland CBD GXPs (combined):
o Figure 43. Auckland CBD GXPs: Apparent Power (MVA) load characteristics
o Figure 44. Auckland CBD GXPs: Reactive Power (MVAr) load characteristi
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Albany 33 kV GXP (Load Only) (Jan 2023 - Dec 2023) - Half hourly loading Al bO ny
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Figure 1. Aloany 33 kV GXP: Apparent Power (MVA) load characteristics
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Albany
33 kV MVAr

Albany 33 kV GXP (Jan 2023 - Dec 2023) - Half hourly loading
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Figure 2. Albany 33 kV GXP: Reactive Power (MVAr) load characteristics
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Bombay
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Bombay GXP (Jan 2023 - Dec 2023) - Half hourly loading
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Figure 3. Bombay 110 kV GXP: Apparent Power (MVA) load characteristics
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Bombay GXP (Jan 2023 - Dec 2023) - Half hourly loading
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Figure 4. Bombay 110 kV GXP: Reactive Power (MVAr) load characteristics
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Glenbrook GXP (clean bus) (Jan 2023 - Dec 2023) - Half hourly loading Glen brOOk 33 kV
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Figure 5. Glenbrook 33 kV (clean) GXP: Apparent Power (MVA) load characteristics
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Glenbrook 33 kV

Glenbrook GXP (clean bus) (Jan 2023 - Dec 2023) - Half hourly loading
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Figure 6. Glenbrook 33 kV (clean) GXP: Reactive Power (MVAr) load characteristics

24136-RPT-005 [ Rev A




(= ERGO

31JAN 25
CONSULTING

Glenbrook 33 kV
(dirtv) MVA

Glenbrook GXP (dirty bus) (Jan 2023 - Dec 2023) - Half hourly loading

120

Apparent Power (MVA)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct

Glenbrook GXP (dirty bus) (Jan 2023 - Dec 2023) - Daily Minimum/Maximum

1:: /J\ N»J\/W\JRAM\MUA/\MN\{\{/\/\/\!rv\l"\/\/w\\/\m’\/\\ ‘/\W/N\ VMW‘/MU’\W k\JM/\[\/\WN,\JA\/V\W\A\,A/ \,«\)ﬂ \N/\[\/\f‘\ /\«/\Aﬁ/\m
| [ warth

Apparent Power (MVA)
)
S

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov
Glenbrook GXP (dirty bus) - Summer (February) Glenbrook GXP (dirty bus) - Winter (June)

Apparent Power (MVA)
o
=)

Apparent Power (MVA)
@
S

Tue  Wed  Thu Fri sat  Sun  Mon Tue Wed Thu i sat  Sun  Mon  Tue Tue Wed Thu Fi Sat  Sun  Mon Tue Wed Thu Fi  Sat  Sun  Mon Tue

Glenbrook GXP (dirty bus) - Winter (June)

120 120
100
_ \ D‘ —_—
S 80 b IDeANLE s
2 — 2
] ]
H
5 60 &
= e
é ~—— Monday §
é 40 Tuesday E
< —— Wednesday <

—— Thursday

20 ——— Friday
Saturday
Sunday

Annual Load Duration

100

80

60

40

Apparent Power (MVA)

20

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Percentage of Time

Figure 7. Glenbrook 33 kV (dirty) GXP: Apparent Power (MVA) load characteristics
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Glenbrook GXP (dirty bus) (Jan 2023 - Dec 2023) - Half hourly loading
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Figure 8. Glenbrook 33 kV (dirty) GXP: Reactive Power (MVAr) load characteristics
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Henderson 33 kV GXP (Jan 2023 - Dec 2023) - Half hourly loading
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Figure 9. Henderson 33 kV GXP: Apparent Power (MVA) load characteristics
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33 kV MVAr

Henderson 33 kV GXP (Jan 2023 - Dec 2023) - Half hourly loading
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Figure 10. Henderson 33 kV GXP: Reactive Power (MVAr) load characteristics

24136-RPT-005 [ Rev A




(= ERGO

31JAN 25
CONSULTING

Hepburn Rd 33 kV GXP (Jan 2023 - Dec 2023) - Half hourly loading Hepbu m Rd
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Figure 1. Hepburn Rd 33 kV GXP: Apparent Power (MVA) load characteristics
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Figure 12. Hepburn Rd 33 kV GXP: Reactive Power (MVAr) load characteristics
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Figure 13. Hobson St 110 kV GXP: Apparent Power (MVA) load characteristics
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Figure 14. Hobson St 110 kV GXP: Reactive Power (MVAr) load characteristics
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Figure 15. Mangere 110 kV GXP: Apparent Power (MVA) load characteristics
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Figure 16. Ma@ngere 110 kV GXP: Reactive Power (MVAr) load characteristics
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Figure 17. Mangere 33 kV GXP: Apparent Power (MVA) load characteristics

24136-RPT-005 [ Rev A




31JAN 25

(= ERGO

CONSULTING

Mangere
33 kV MVAr

Mangere 33 kV GXP (Jan 2023 - Dec 2023) - Half hourly loading

20.0

Reactive Power (MVAr)

-15.0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Mangere 33 kV GXP (Jan 2023 - Dec 2023) - Daily Minimum/Maximum
20.0
15.0 ‘{A\‘ A

N AMLAN AN
g0 m/\ \ .’\\ \JW\’I/\’I\\ \ [ M( A Al
H ‘ AMNAN [ \WANAAMN
gso /V J\/Jd\ \ U 1“ J\/\//\\J WU J (\ N\[JU‘K\[\/\ U r\ﬂf\\l“{\ﬂ \/q l{[\,h’\/\}\r/v\/\‘
RUARARRA AR AR ARA
10.0 \
-ls'olan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Mangere 33 kV GXP - Summer (February) 5 Mangere 33 kV GXP - Winter (June)
20.0
15.0 15
g 100 g 1:
T 50 i
% 0.0 E 0
-10.0 -10
Gl Tue Wed Thu Fri Sat Sun ‘Mon Tue Wed Thu Fri Sat Sun Mon Tue s Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fr Sat Sun Mon Tue
Mangere 33 kV GXP - Summer (February) Mangere 33 kV GXP - Winter (June)
20.0 5 20.0
15.0 :::,ﬂfm:,
gio o
2
i
%

Annual Load Duration
20.0

15.0
10.0
5.0

0.0

Reactive Power (MVAr)

-5.0
-10.0

-15.0

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Percentage of Time

Figure 18. Mangere 33 kV GXP: Reactive Power (MVAr) load characteristics

24136-RPT-005 [ Rev A




(= ERGO

31JAN 25
CONSULTING

Otahuhu 22 kV GXP (Jan 2023 - Dec 2023) - Half hourly loading Ot(] h u h u
70

22 kV MVA

— 50
s .
% J ! Ml
§ 40 i | \
3 i
] | '
% I 1 . LA |
g0 | ‘
2 [
o
<20
10
o
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Otahuhu 22 kV GXP (Jan 2023 - Dec 2023) - Daily Minimum/Maximum
70
60 [\
<50 r ! ﬂ M \
S
. M f"\fi“”f\fw\r*ﬂ I H W’ W ‘~
gao q l N p ! i WA J | \ \ ~ \
H \ | ~ ? U U \
%50 [ V / V U"H
€30 || \,J
W M \
g |
Z2
10
0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Otahuhu 22 kV GXP - Summer (February) - Otahuhu 22 kV GXP - Winter (June)
70
60 60
EEY < s0
S
£ :
g a0 § 40
: 2
€ 30
E 30 g
5
g2 22
10 10
0 0
Tue  Wed  Thu Fri sat sun  Mon  Tue Wed Thu i sat  Sun  Mon  Tue Tue Wed Thu  Fri  Sat  Sun  Mon Tue Wed Thu Fi  Sat  Sun  Mon Tue
Otahuhu 22 kV GXP - Summer (February) 55 Otahuhu 22 kV GXP - Winter (June)
® —— Saturday —— Saturday
Sunday —— Sunday
60 Monday 60 Monday
——Tuesday ——Tuesday
= —— Wednesday 5o |~ Wednesday
gso —— Thursday g Thursday
?_ Friday ?_ Friday
3 40 3 40
3 3
4 4
;E) 30 . E 30
g g
g2 22
10 10
0

Annual Load Duration

50

40

30

Apparent Power (MVA)

20

10

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00% 70.00% 80.00% 90.00% 100.00%
Percentage of Time

Figure 19. Otahuhu 22 kV GXP: Apparent Power (MVA) load characteristics
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Figure 20. Otadhuhu 22 kV GXP: Reactive Power (MVAr) load characteristics
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Figure 21. Pakuranga 33 kV GXP: Apparent Power (MVA) load characteristics
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Figure 22. Pakuranga 33 kV GXP: Reactive Power (MVAr) load characteristics
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Figure 23. Penrose 110 kV GXP: Apparent Power (MVA) load characteristics
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Figure 24. Penrose 110 kV GXP: Reactive Power (MVAr) load characteristics
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Figure 25. Penrose 33 kV GXP: Apparent Power (MVA) load characteristics
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Figure 26. Penrose 33 kV GXP: Reactive Power (MVAr) load characteristics
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Figure 27. Penrose 22 kV GXP: Apparent Power (MVA) load characteristics
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Figure 28. Penrose 22 kV GXP: Reactive Power (MVAr) load characteristics
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Figure 29. Mt Roskill 110 kV GXP: Apparent Power (MVA) load characteristics
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Figure 30. Mt Roskill 110 kV GXP: Reactive Power (MVAr) load characteristics
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Figure 31. Mt Roskill 22 kV GXP: Apparent Power (MVA) load characteristics
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Figure 32. Mt Roskill 22 kV GXP: Reactive Power (MVAr) load characteristics
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Figure 33. Silverdale 33 kV GXP: Apparent Power (MVA) load characteristics
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Figure 34. Silverdale 33 kV GXP: Reactive Power (MVAr) load characteristics
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Figure 35. Takaanini 33 kV GXP: Apparent Power (MVA) load characteristics
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Figure 36. Takaanini 33 kV GXP: Reactive Power (MVAr) load characteristics
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Wairau Rd 33 kV - Albany 110 kV GXP (Jan 2023 - Dec 2023) - Half hourly loading
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Figure 37. Wairau Rd 110 kV/Albany 33 kV GXP: Apparent Power (MVA) load characteristics
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Figure 38. Wairau Rd 110 kV/Albany 33 kV GXP: Reactive Power (MVAr) load characteristics
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Figure 39. Wellsford 33 kV GXP: Apparent Power (MVA) load characteristics
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Figure 40. Wellsford 33 kV GXP: Reactive Power (MVAr) load characteristics
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Wiri GXP (Jan 2023 - Dec 2023) - Half hourly loading
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Figure 41. Wiri 33 kV GXP: Apparent Power (MVA) load characteristics
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Figure 42. Wiri 33 kV GXP: Reactive Power (MVAr) load characteristics
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Figure 43. Auckland CBD GXPs: Apparent Power (MVA) load characteristics
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Figure 44. Auckland CBD GXPs: Reactive Power (MVAr) load characteristics
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