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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 Waikato region. This document supplements the main report titled * Waikato -
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:

- Theload profile for the entire year.

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

o Load profiles for two weeks in summer and two weeks in winter.
» 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:

«  Arapuni (North) GXP
o Figure 1. Arapuni North (Load Only): Apparent power (MVA) load characteristics.
o Figure 2. Arapuni North (Total): Apparent power (MVA) load characteristics.
o Figure 3. Arapuni North: Reactive power (MVAr) load characteristics.
« Bombay GXP
o Figure 4. Bombay: Apparent power (MVA) load characteristics.
o Figure 5. Bombay: Reactive power (MVAr) load characteristics.
« Cambridge GXP
o Figure 6. Cambridge: Apparent power (MVA) load characteristics.
o Figure 7. Cambridge: Reactive power (MVAr) load characteristics.
« Glenbrook GXP (clean bus)
o Figure 8. Glenbrook (clean bus): Apparent power (MVA) load characteristics.
o Figure 9. Glenbrook (clean bus): Reactive power (MVAr) load characteristics.
« Glenbrook GXP (dirty bus)
o Figure 10. Glenbrook (dirty bus): Apparent power (MVA) load characteristics.
o Figure 1. Glenbrook (dirty bus): Reactive power (MVAr) load characteristics.
« Hamilton 11 kv GXP
o Figure 12. Hamilton 11 kV: Apparent power (MVA) load characteristics.
o Figure 13. Hamilton 11 kV: Reactive power (MVAr) load characteristics.
« Hamilton 33 kV GXP
o Figure 14. Hamilton 33 kV: Apparent power (MVA) load characteristics.
o Figure 15. Hamilton 33 kV: Reactive power (MVAr) load characteristics.
» Hangatiki 33 kv GXP
o Figure 16. Hangatiki 33 kV: Apparent power (MVA) load characteristics.
o Figure 17. Hangatiki 33 kV: Reactive power (MVAr) load characteristics.
« Hangatiki 110 kV GXP
o Figure 18. Hangatiki 110 kV: Apparent power (MVA) load characteristics.
o Figure 19. Hangatiki 110 kV: Reactive power (MVAr) load characteristics.
« Hinuera GXP
o Figure 20. Hinuera: Apparent power (MVA) load characteristics.
o Figure 21. Hinuera: Reactive power (MVAr) load characteristics.
o Huntly 33 kV GXP
o Figure 22. Huntly 33 kV: Apparent power (MVA) load characteristics.
o Figure 23. Huntly 33 kV: Reactive power (MVAr) load characteristics.
o Kinleith 11 kv GXP
o Figure 24. Kinleith 11 kV: Apparent power (MVA) load characteristics.
o Figure 25. Kinleith 11 kV: Reactive power (MVAr) load characteristics.
« Kinleith 33 kv GXP
o Figure 26. Kinleith 33 kV: Apparent power (MVA) load characteristics.
o Figure 27.Kinleith 33 kV: Reactive power (MVAr) load characteristics.
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Kopu GXP

o Figure 28. Kopu: Apparent power (MVA) load characteristics.

o Figure 29. Kopu: Reactive power (MVAr) load characteristics.
Lichfield GXP

o Figure 30. Lichfield: Apparent power (MVA) load characteristics.

o Figure 31. Lichfield: Reactive power (MVAr) load characteristics.
Piako GXP

o Figure 32. Piako: Apparent power (MVA) load characteristics.

o Figure 33. Piako: Reactive power (MVAr) load characteristics.
Te Awamutu GXP

o Figure 34. Te Awamutu: Apparent power (MVA) load characteristics.

o Figure 35. Te Awamutu: Reactive power (MVAr) load characteristics.
Te Kowhai GXP

o Figure 36. Te Kowhai: Apparent power (MVA) load characteristics.

o Figure 37. Te Kowhai: Reactive power (MVAr) load characteristics.
Waihou GXP

o Figure 38. Waihou: Apparent power (MVA) load characteristics.

o Figure 39. Waihou: Reactive power (MVAr) load characteristics.
Waikino GXP

o Figure 40. Waikino: Apparent power (MVA) load characteristics.

o Figure 41. Waikino: Reactive power (MVAr) load characteristics.
Wairakei 33 kV GXP

o Figure 42. Wairakei 33 kV: Apparent power (MVA) load characteristics.
o Figure 43. Wairakei 33 kV: Reactive power (MVAr) load characteristics.
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Arapuni North
(Load only) MVA

Arapuni North GXP (Load Only) (Jan 2023 - Dec 2023) - Half hourly loading
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Figure 1. Arapuni North (Load Only): Apparent power (MVA) load characteristics.
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Figure 2. Arapuni North (Total): Apparent power (MVA) load characteristics.
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Arapuni North GXP (Jan 2023 - Dec 2023) -

Arapuni North MVAr

Half hourly loading
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Figure 3. Arapuni North: Reactive power (MVAr) load characteristics.
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Bombay MVA

Bombay GXP (Jan 2023 - Dec 2023) - Half hourly loading
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Figure 4. Bombay: Apparent power (MVA) load characteristics.
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Bombay MVAr

Bombay GXP (Jan 2023 - Dec 2023) - Half hourly loading
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Figure 5. Bombay: Reactive power (MVAr) load characteristics.
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Figure 6. Cambridge: Apparent power (MVA) load characteristics.
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Cambridge GXP (Jan 2023 - Dec 2023) - Half hourly loading
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Figure 7. Cambridge: Reactive power (MVAr) load characteristics.
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Glenbrook

Glenbrook GXP (clean bus) (Jan 2023 - Dec 2023) - Half hourly loading
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Figure 8. Glenbrook (clean bus): Apparent power (MVA) load characteristics.
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Figure 9. Glenbrook (clean bus): Reactive power (MVAr) load characteristics.
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Figure 10. Glenbrook (dirty bus): Apparent power (MVA) load characteristics.
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Figure 1. Glenbrook (dirty bus): Reactive power (MVAr) load characteristics.
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Figure 12. Hamilton 11 kV: Apparent power (MVA) load characteristics.
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Figure 13. Hamilton 11 kV: Reactive power (MVAr) load characteristics.
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Figure 14. Hamilton 33 kV: Apparent power (MVA) load characteristics.
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Figure 15. Hamilton 33 kV: Reactive power (MVAr) load characteristics.
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Figure 16. Hangatiki 33 kV: Apparent power (MVA) load characteristics.
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Figure 17. Hangatiki 33 kV: Reactive power (MVAr) load characteristics.
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Figure 18. Hangatiki 110 kV: Apparent power (MVA) load characteristics.
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Figure 19. Hangatiki 110 kV: Reactive power (MVAr) load characteristics.
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Figure 20. Hinuera: Apparent power (MVA) load characteristics.
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Figure 21. Hinuera: Reactive power (MVAr) load characteristics.
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Figure 22. Huntly 33 kV: Apparent power (MVA) load characteristics.
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Figure 23. Huntly 33 kV: Reactive power (MVAr) load characteristics.
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Figure 24. Kinleith 11 kV: Apparent power (MVA) load characteristics.
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Figure 25. Kinleith 11 kV: Reactive power (MVAr) load characteristics.
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Figure 26. Kinleith 33 kV: Apparent power (MVA) load characteristics.
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Figure 27. Kinleith 33 kV: Reactive power (MVAr) load characteristics.
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Figure 28. Kopu: Apparent power (MVA) load characteristics.

23163-RPT-006 [ Rev A




C

ERGO

CONSULTING

27 FEB 25

Reactive Power [MVAr)

Kopu MVAr

Kopu GXP (Jan 2023 - Dec 2023) - Half hourly loading

Jan Feb Mar Apr May Jun Jul Aug Sep Ot Mow Dec
Kopu GXP (Jan 2023 - Dec 2023) - Daily Minimum/Maximum
0.0
— Minimum ——Maximum
-1.0
= 40 ~
o< M [
'i_' 60 a‘-" M -“.‘I _“.
é—m.n - i v W Tial it | |
¥ M - \ ! V
= 120 7 A ) W, .
et A S P, =- ) e & i =N, ¥
-16.0
Jan Feb Mar Apr May Jum hul Aug Sep Ot Now Dac -
Kopu GXP - Summer {February) Kopu GXP - Winter [June)
00 o
20 2.0
s 5 -40
T 40 g
E. s £ 50
§ x M i 8.0
E a0 “'1| LU \ Y i \ i Z
[ .
%-mu ‘ LJ '\)‘ﬁ l'\l | | i 10.0 hw }\
£no ¥ £ 120 J \ U\\/U\ w\\f‘)\
-14.0 a0 \J v \ \J
-16.0 -16.0
Tus  Wed  Thu i Sat Sun  Men  Tus  Wed  Thu Fri Sat Ban Men  Tee Tor  Wel  Thu L Eai Sum  Mon  Tue Wed Thu @ Fei Bdi Bun Bon  Tue
| Kopu GXP - Winter {June) |
oo Kopu GXP - Summer (February] id
— wondsy Mandiy
20 Tuseday 2.0 Tussday
= —— Wednesday —— Wiadridey
_ e ~ ThUGHAE 3 40 :::’:'r
< 2 Saturdey
2 &0 2 &0 sunday
E 5
3 3
Feo % a.0
-
;Ejm.u §
“a20 2
-14.0
-18.0

Reactive Power (MVAr)

Annual Load Duration

60% 70%

90%

0% 100%

30%

Percentage of Time

Figure 29. Kopu: Reactive power (MVAr) load characteristics.
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Figure 30. Lichfield: Apparent power (MVA) load characteristics.
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Figure 3. Lichfield: Reactive power (MVAr) load characteristics.
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Figure 32. Piako: Apparent power (MVA) load characteristics.

23163-RPT-006 [ Rev A




G ERGO 27 FEB 25

CONSULTING

Piako MVAr

Piako GXP (Jan 2023 - Dec 2023) - Half hourly loading

6.0

Reactive Power [MVAr)

-12.0
Jan Feb Mar Apr May Jun Jul Aug Sep Ot Mow Dec
Piako GXP (Jan 2023 - Dec 2023) - Daily Minimum/Maximum
6.0
Minimum Maximum
4.0
2.0 V i 2

Reactive Powar (MVAT)
=
s

60
-8.0
-10.0 U
-12.0
Jan Feb Mar Apr May Jum hul Aug Sep Ot Now Dac -
Piako GXP - Summer (February) Piako GXP - Winter {lune)
60 6.0
0 a0
2.0 _
5 AN \ N\ M 3
3 \ r 3
 w A ok H E
t \ | T,
5 20 \J \J bl \§ 0
i I g |
i o O AN M
1o M WA
& -0 -8.0 ll,J \I
-10.0 -i0.0
i 12.0
u'nm Wied  Thu i Sat Sun  Men  Tus  Wed  Thu Fri St Sun Men  Tee Tom  Wel T L B Sum Men  Tee Wed T Pl Bt Bun Mon  Tue
Piake GXP - Summer (February) Plako GXP - Winter [June)
6.0 6.0
40 a0 ::u;‘
—— Wiadr ey
0 —— Thursday
= = —— Fridey
4 2 oo Saturdsy
- H s
: .
5 :
% 60 %-
£ &
8.0 .
ey | ——
T S o s S,
ETT) i L
R R PR H E FEER R R R FE FE R R
Annual Load Duration
6.0
4.0 /)
E 2.0 f}j_)
E_ 0.0 T
£ 20 S SRREEL eSS S
E 4.0 f_i_——f—*__'d_'____i
* ] o
% 60
& 8.0
-10.0
-12.0
0% 10% 0% 30% 40% 50% 60% 70% B80% 90% 100%
Percentage of Time

Figure 33. Piako: Reactive power (MVAr) load characteristics.
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Figure 34. Te Awamutu: Apparent power (MVA) load characteristics.
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Figure 35. Te Awamutu: Reactive power (MVAr) load characteristics.
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Figure 36. Te Kowhai: Apparent power (MVA) load characteristics.
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Figure 37. Te Kowhai: Reactive power (MVAr) load characteristics.
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Figure 38. Waihou: Apparent power (MVA) load characteristics.
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Waihou MVAr

Waihou GXP (Jan 2023 - Dec 2023) - Half hourly loading
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Figure 39. Waihou: Reactive power (MVAr) load characteristics.
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Waikino MVA

Waikino GXP (Jan 2023 - Dec 2023) - Half hourly loading
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Figure 40. Waikino: Apparent power (MVA) load characteristics.
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Waikino MVAr

Waikino GXP (Jan 2023 - Dec 2023) - Half hourly loading
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Figure 41. Waikino: Reactive power (MVAr) load characteristics.
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Wairakei 33 kV
MVA

Wairakei 33 kV GXP (Jan 2023 - Dec 2023) - Half hourly loading
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Figure 42. Wairakei 33 kV: Apparent power (MVA) load characteristics.
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Wairakei 33 kV MVAr

Wairakei GXP (Jan 2023 - Dec 2023) - Half hourly loading
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Figure 43. Wairakei 33 kV: Reactive power (MVAr) load characteristics.
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3. Zone Substations

3.1 Counties Energy

The characteristics of the zone substation apparent power loadings within Counties Energy’s network
are shown in the following:

« Figure 44. Opaheke 110/11 kV zone substation: Apparent power (MVA) load characteristics.
«  Figure 45. Barber Rd 110/11 kV zone substation: Apparent power (MVA) load characteristics.
« Figure 46. Pukekohe 110/11 kV zone substation: Apparent power (MVA) load characteristics.
. Figure 47. Pokeno 110/11 kV zone substation: Apparent power (MVA) load characteristics.

« Figure 48. Tuakau 110/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 49. Karaka 33/11 kV zone substation: Apparent power (MVA) load characteristics.

«  Figure 50. Waiuku 33/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 51. Maioro 33/11kV zone substation: Apparent power (MVA) load characteristics.

23163-RPT-006 / Rev A




G ERGO 27 FEB 25

CONSULTING

Opaheke MVA

Opaheke Zone Substation (2023 year) - Half hourly loading
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Figure 44. Opaheke 110/11 kV zone substation: Apparent power (MVA) load characteristics.
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Barber Rd MVA

Barber Rd Zone Substation (2023 year) - Half hourly loading
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Figure 45. Barber Rd 110/11 kV zone substation: Apparent power (MVA) load characteristics.
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Pukekohe MVA

Pukekohe Zone Substation (2023 year) - Half hourly loading
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Figure 46. Pukekohe 110/11 kV zone substation: Apparent power (MVA) load characteristics.
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Pokeno MVA

Pokeno Zone Substation (2023 year) - Half hourly loading
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Figure 47. Pokeno 110/11 kV zone substation: Apparent power (MVA) load characteristics.

23163-RPT-006 [ Rev A




27 FEB 25

(= ERGO

CONSULTING

Tuakau MVA

Tuakau Zone Substation (2023 year) - Half hourly loading
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Figure 48. Tuakau 110/11 kV zone substation: Apparent power (MVA) load characteristics.
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Karaka Zone Substation (2023 year) - Half hourly loading Kq ra kq MVA
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Figure 49. Karaka 33/1 kV zone substation: Apparent power (MVA) load characteristics.
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Waiuku MVA

Waiuku Zone Substation (2023 year) - Half haurly loading
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Figure 50. Waiuku 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Maioro MVA

Maioro Zone Substation (2023 year) - Half hourly loading
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Figure 51. Maioro 33/11kV zone substation: Apparent power (MVA) load characteristics.
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3.2 The Lines Company

The characteristics of the zone substation apparent power loadings within The Lines Company’s
network are shown in the following:

. Figure 52. Tahdroa 33/11 kV zone substation: Apparent power (MVA) load characteristics.

« Figure 53. Taharoa Village 33/11 kV zone substation: Apparent power (MVA) load characteristics.
« Figure 54. Te Anga 33/11 kV zone substation: Apparent power (MVA) load characteristics.

«  Figure 55. Piri Piri 33/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 56. Oparure 33/11 kV zone substation: Apparent power (MVA) load characteristics.

« Figure 57. Wairere Falls 33/11 kV zone substation: Apparent power (MVA) load characteristics.
. Figure 58. Maehoenui 33/11 kV zone substation: Apparent power (MVA) load characteristics.

« Figure 59. Gadsby Road 33/11 kV zone substation: Apparent power (MVA) load characteristics.
. Figure 60. Waitete 33/11 kV zone substation: Apparent power (MVA) load characteristics.

«  Figure 61. Hangatiki 33/11 kV zone substation: Apparent power (MVA) load characteristics.

.« Figure 62. Te Waireka 33/11 kV zone substation: Apparent power (MVA) load characteristics.

« Figure 63. Arohena 33/11 kV zone substation: Apparent power (MVA) load characteristics.

.« Figure 64. Te Anga 33/11 kV zone substation: Apparent power (MVA) load characteristics.

« Figure 65. Kaahu Tee 33/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 66. Marotiri 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Taharoa MVA

Taharoa Zone Substation (2023 year) - Half hourly loading
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Figure 52. Tahdroa 33/11kV zone substation: Apparent power (MVA) load characteristics.
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Taharoa Village MVA

Taharoa Village Zone Substation (2023 year) - Half hourly loading
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Figure 53. Taharoa Village 33/1 kV zone substation: Apparent power (MVA) load characteristics.
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Te Anga MVA

Te Anga Zone Substation (2023 year) - Half hourly loading
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Figure 54. Te Anga 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Piri Piri MVA

Unknown

Figure 55. Piri Piri 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Oparure MVA

Oparure Zone Substation (2023 year) - Half haurly loading
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Figure 56. Oparure 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Wairere Falls MVA

Wairere Falls Zone Substation (2023 year) - Half hourly loading
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Figure 57. Wairere Falls 33/11kV zone substation: Apparent power (MVA) load characteristics.
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Maehoenui MVA

Maehoenui Zone Substation (2023 year) - Half hourly loading
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Figure 58. Maehoenui 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Gadsby Road MVA

Gadsby Rd Zone Substation (2023 year) - Half hourly loading
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Figure 59. Gadsby Road 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Waitete MVA

Unknown

Figure 60. Waitete 33/11kV zone substation: Apparent power (MVA) load characteristics.
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Hangatiki MVA

Hangatiki Zone Substation (2023 year) - Half hourly loading
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Figure 61. Hangatiki 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Te Waireka MVA

Te Waireka Zone Substation (2023 year) - Half hourly loading
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Figure 62. Te Waireka 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Arohena MVA

Unknown

Figure 63. Arohena 33/11 kV zone substation: Apparent power (MVA) load characteristics.

Maraetai MVA

Unknown

Figure 64. Te Anga 33/11 kV zone substation: Apparent power (MVA) load characteristics.

Kaahu Tee MVA

Unknown

Figure 65. Kaahu Tee 33/11 kV zone substation: Apparent power (MVA) load characteristics.

Marotiri MVA

Unknown

Figure 66. Marotiri 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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3.3 Powerco

The characteristics of the zone substation apparent power loadings within Powerco’s network are
shown in the following:

. Figure 67. Coromandel 66/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 68. Kerepehi 66/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 69. Matatoki 66/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 70. Tairua 66/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 71. Thames TI&T2 66/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 73. Whitianga 66/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 74. Paeroa 33/11kV zone substation: Apparent power (MVA) load characteristics.

. Figure 75. Waihi 33/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 76. Waihi Beach 33/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 77. Whangamata 33/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 78. Farmer Road 33/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 79. Inghams 33/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 80. Mikkelson Road 33/11 kV zone substation: Apparent power (MVA) load characteristics.
. Figure 81. Morrinsville 33/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 82. Piako 33/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 83. Tahuna 33/11 kV zone substation: Apparent power (MVA) load characteristics.

« Figure 84. Tatua 33/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 85. Waitoa 33/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 86. Walton 33/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 87. Browne Street 33/11 kV zone substation: Apparent power (MVA) load characteristics.

« Figure 88. Lake Road 33/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 89. Tirau 33/11 kV zone substation: Apparent power (MVA) load characteristics.

« Figure 90. Putaruru 33/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 91. Tower Road 33/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 92. Waharoa North 33/11 kV zone substation: Apparent power (MVA) load characteristics.
« Figure 94. Baird Road 33/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 95. Midway 33/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 96. Lakeside Pumps 33/11 kV zone substation: Apparent power (MVA) load characteristics.
. Figure 97. Maraetai 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Coromandel MVA

Coromandel Zone Substation (2022 year) - Half hourly loading

—— 2027 Load {WVA] = = Substation N-1 Capacity [MVA) = = Substation N Capacity MV}

Coromandel Zone Substation (2022 year) - Daily Maximum/Minimum

5.00
450 Minimurm —— Waximum
4.00 0\
I\ \ |
230 | I ﬁ /1 jf\ MY N H
3 T W LA ) . 7
Sl | Pt P U\ o A L/
L) w\*"J-"'\"""J\\.ﬂl' Y !L‘ Ao A~ d : LBl \,_.’\‘“ \ IJ| A LA
= VLU Y s ¥ ONAAAV a0
£ 2.00
E'-stu
1.00
0.50
0.00
dan Feb Mar Apr May Jun hul Aug kL Qet Nov Pee
Coromande| Zone Substation (2022 year) - Summer {February) Coromandel Zone Substation (2022 year) - Winter {lune)
5.00 5.00
450 aso
= 400 a.00
éssn 150
T 300 T 100 | f
: 250 E W [ [T | (N T I
b2 A \ Eoaso WUV oA AR ol I A i
¥ a0 W‘F“ "\WI.RI a ‘..,\ﬁl | i""ﬁ'l rv""! fwﬂl Mh‘l p*‘nl p .\.r'h-‘ "J" AN ¥ o | | "'I \ ud "I i"wl L, TM \ v \ f“f‘ll', IA\” |H\‘ \ Iﬁ"-‘”‘ |""| \, [ II‘II f /\ | \ |h|1l ".
P U Vi Vet VA VIR VA Vi Vit VAR VAt VAt VR W N S VAR VAR VA VAR VAR VIV M Y R VAR VAR VARV IR VAR VIR
100 § 100 4
o050 E 0.50
=<
oo o.no
¢ § 4§ & 4 ¢ § g § § & & @ @ ¢ : ¥ ¥ ¥ P P P OE PR OROEOEOEOZ
Coromandel Zone Substation (2022 year) - Summer (February) Coramandel Zone Substation (2022 year) - Winter {June)
.00 3.50
250
g:m E )
] oo
éam 5
500 i
th 2.
050

Coromandel Zone Substation (2022 year) - Load Duration Curve

; J
A

g ] -
I. —_— =
E e R A T = e S i A e T ) e ——————— = - - e =T S S ——
L B =

I e ERPIES . FP MR T v A SESE eSS PR S B L SRR, SR, (NN O S R M [

o ‘

[T

o 10 0% w L] 0% (28 o Lo e ol
e 20200 Lol {MIVA) = = Substation N Capacity (MVA] = = Substation -1 Capacity (MVA|

Figure 67. Coromandel 66/11 kV zone substation: Apparent power (MVA) load characteristics.
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Kerepehi MVA

Kerepehi Zone Substation (2022 year) - Half hourly loading
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Figure 68. Kerepehi 66/11 kV zone substation: Apparent power (MVA) load characteristics.
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Matatoki MVA

Matatoki Zone Substation (2022 year) - Half hourly loading
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Figure 69. Matatoki 66/11 kV zone substation: Apparent power (MVA) load characteristics.
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Tairua MVA

Tairua Zone Substation (2022 year) - Half hourly loading
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Figure 70. Tairua 66/11 kV zone substation: Apparent power (MVA) load characteristics.
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Thames T1&T2 MVA

Thames T1&T2 Zone Substation (2022 year) - Half hourly loading
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Figure 71. Thames TI&T2 66/11 kV zone substation: Apparent power (MVA) load characteristics.
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Thames T3 MVA

Thames T3 Zone Substation (2022 year) - Half hourly loading
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Figure 72. Thames T3 66/11 kV zone substation: Apparent power (MVA) load characteristics.
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Whitianga MVA

Whitianga Zone Substation (2022 year) - Half hourly loading
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Figure 73. Whitianga 66/11 kV zone substation: Apparent power (MVA) load characteristics.
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Paeroa MVA

Paeroa Zone Substation (2022 year) - Half hourly loading
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Figure 74. Paeroa 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Waihi Zone Substation (2022 year) - Half hourly loading
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Figure 75. Waihi 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Figure 76. Waihi Beach 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Whangamata Zone Substation (2022 year) - Half hourly loading
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Figure 77. Whangamatd 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Farmer Road Zone Substation (2022 year) - Half hourly loading
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Figure 78. Farmer Road 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Inghams Zone Substation (2022 year) - Half hourly loading
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Figure 79. Inghams 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Mikkelsen Road Zone Substation (2022 year) - Half hourly loading

-
0
é‘.ﬁn
. T
H
B e A g ! ey e e e | el = [ el Bt o S e o) e gty el g i et § . P el e Yy e g e s et e —
E e
a
2 100
50 | etk i
- " y
2 ? ; J g £
2022 Load [MYA) = = Substation N-1 Capadity {MVA) = = Substation N Capacity [MVA)
Mikkelsen Road Zone Substation (2022 year) - Daily Maximum/Minimum
14.00
Minimum —— Maximum
12.00 N
NAA AN A \ M. a1 Im-".fﬂ%r A "ﬂ‘ A x'ﬂ P M e
gww [\ \I\l VAR EYA! _ A y ” L A . If M Iy
B : |V\'\"IV'II" MV A A Ir. T LR LT \ R JERY, | M‘I\\J"V‘
H ;o | \y MY VAA A A W LA A N [V N J v Y rEvy |~
4.0 L ‘\II Yy U \ \ "ﬂR f i \‘Irfu' vy '.NI N || W mv‘, \ N \
E vV ¥
T 600
a.00
2.00
0.00
Jan Feb Mar Apr May lun Tul Aug Sep Oct Nov Diec
Mikkelsen Road Zone Substation (2022 year) - Summer [February) Mikkelsen Road Zone Substation (2022 year) - Winter (June)
14.00 14.90
12.00 12.00
gmﬂﬂ f 10.00
£ Al R R AR ko A I'.r'\f'fl- |
~ ARV YN ﬁ' Iy [ A MY VY VY A A - \ | | A I S a
g ro0 ﬁl\ WLV VY Y Uy I"“H R Y1 W0 h £ a0 \ \ - A A (v AL AV R R I A
g k| -‘| \ | | | w,| \ J"r' | | -.‘| \ '.‘| \ | [V "‘ql.l H \ N'. k,ul M) IP-.Jg ""x".‘ wl W | [V A I‘l\‘“ MWIRE N
J e I VI VA B VA VL =M Y ¥ v A Y 1+
] " v \ | \ \ ¥ i \J \ | \ 1
H — \J W v E Lt \ W
2.00 i 200
"0 - ~ o) - - - - e - ~ - - ~ - - * a.00
PofF @ §F @ & @ B §Bo§o§o@o@i B 0F %8 0§ § ¢ § B P OB O§OE % o§ o8
§ 0§ ¢§ @ ¥ & § € € § 1 ¥ ¥ # ¢@ £ F 8 ¥ §F § ¥ F 8 & § § ¢ § 4
Mikkelsen Road Zone Substation (2022 year) - Summer (February) Mikkelsen Road Zone Substation (2022 year) - Winter (June)
12.00
10.00
§ 800 H
&
o ;
H 2 g
§ 4o i
< L
260 P — rum
200 penday  —— Teaidiy W dnesday Wrdneasy 77:M:;,
—— Thursday Friday Saturday 1.00 ——pridey Suturday
o
W
5
£ zo
| 27 E SRS S B S FONIETS W AL S A ST ST RO i DU W ST SRR ) ISR - MO P e PO
¥
5 e
&
<
irT ——
0 PE————— —_7__7__ — -
oo
o 0% e ko ars St B0% kL LY B8O S0% 10a%

——— 2020 Laad (MVA} = = Substation N Capacity [MVA) = = Substation N-1Capacity (MVA)

Figure 80. Mikkelson Road 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Marrinsville Zone Substation (2022 year) - Half hourly loading
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Figure 81. Morrinsville 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Figure 82. Piako 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Tahuna Zone Substation (2022 year) - Half hourly loading
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Figure 83. Tahuna 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Figure 84. Tatua 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Figure 85. Waitoa 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Walton Zone Substation (2023 year) - Half hourly loading
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Figure 86. Walton 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Figure 87. Browne Street 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Lake Road Zone Substation (2022 year) - Half hourly loading
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Figure 88. Lake Road 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Tirau Zone Substation (2022 year) - Half hourly loading
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Figure 89. Tirau 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Putaruru Zone Substation (2022 year) - Half hourly loading
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Figure 90. Putaruru 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Tower Road Zone Substation (2022 year) - Half hourly loading
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Figure 91. Tower Road 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Waharoa Nth Zone Substation (2022 year) - Half hourly loading
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Figure 92. Waharoa North 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Waharoa Sth Zone Substation (2022 year) - Half hourly loading
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Figure 93. Waharoa South 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Baird Road Zone Substation (2022 year) - Half hourly loading
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Figure 94. Baird Road 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Midway MVA

Midway Zone Substation (2022 year) - Half hourly loading
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Figure 95. Midway 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Lakeside
Pumps MVA

Lakeside Pumps Load profile is included in the Midway Substation load graph.

Figure 96. Lakeside Pumps 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Maraetai Road Zone Substation (2022 year) - Half hourly loading
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Figure 97. Maraetai 33/11 kV zone substation
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3.4 Unison

The characteristics of the zone substation apparent power loadings within Unison’s network are shown
in the following:

. Figure 98. Fletchers 33/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 99. Runanga Street 33/11 kV zone substation: Apparent power (MVA) load characteristics.
. Figure 100. Taupd South 33/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 101. Fleet Street 33/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 102. Ohaaki 33/11 kV zone substation: Apparent power (MVA) load characteristics.

.« Figure 103. Te Toke 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Fletchers MVA

Unknown

Figure 98. Fletchers 33/11 kV zone substation: Apparent power (MVA) load characteristics.

Unknown Runanga Street MVA

Figure 99. Runanga Street 33/11 kV zone substation: Apparent power (MVA) load characteristics.

Taupo South MVA

Unknown

Figure 100. Taupd South 33/11 kV zone substation: Apparent power (MVA) load characteristics.

Fleet Street MVA

Unknown

Figure 101. Fleet Street 33/11 kV zone substation: Apparent power (MVA) load characteristics.

Ohaaki MVA

Unknown

Figure 102. Ohaaki 33/11 kV zone substation: Apparent power (MVA) load characteristics.

Te Toke MVA

Unknown

Figure 103. Te Toke 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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3.5 Waipa Networks

Waipd Networks does not presently own subtransmission assets or zone substations, and it takes supply
at 1M kV from the two GXPs in the area (Combridge and Te Awamutu). As such, no load characteristics
are shown for Waip& assets. Refer to the GXP graphs in Section 2 for these loads.
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3.6 WEL Networks

The characteristics of the zone substation apparent power loadings within WEL network’s network are
shown in the following:

. Figure 104. Avalon Dr 33/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 105. Borman 33/11 kV zone substation: Apparent power (MVA) load characteristics.

.« Figure 106. Bryce St 33/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 107. Chartwell 33/11 kV zone substation: Apparent power (MVA) load characteristics.

.« Figure 108. Claudelands 33/11 kV zone substation: Apparent power (MVA) load characteristics.
. Figure 109. Cobham 33/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 110. Hoeka Rd 33/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure TN1. Latham Court 33/11 kV zone substation: Apparent power (MVA) load characteristics.
. Figure 112. Peacockes Rd 33/11 kV zone substation: Apparent power (MVA) load characteristics.
. Figure 113. Wallace Rd 33/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 114. Finlayson Rd 33/11 kV zone substation: Apparent power (MVA) load characteristics.
. Figure 115. Glasgow St 33/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 116. Hampton Downs 33/11 kV zone substation: Apparent power (MVA) load characteristics.
. Figure 117. Ngaruawahia 33/11 kV zone substation: Apparent power (MVA) load characteristics.
. Figure 118. Te Kauwhata 33/11 kV zone substation: Apparent power (MVA) load characteristics.
. Figure 119. Weavers 33/11kV zone substation: Apparent power (MVA) load characteristics.

« Figure 120. Gordonton 33/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 121. Horotiu 33/11 kV zone substation: Apparent power (MVA) load characteristics.

« Figure 122. Kent St 33/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 123. Pukete 33/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 124. Raglan 33/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 125. Sandwich Rd 33/11 kV zone substation: Apparent power (MVA) load characteristics.
. Figure 126. Tasman 33/11 kV zone substation: Apparent power (MVA) load characteristics.

.« Figure 127. Te Uku 33/11 kV zone substation: Apparent power (MVA) load characteristics.

. Figure 128. Whatawhata 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Avalon Dr Zone Substation (2022 year) - Half hourly loading
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Figure 104. Avalon Dr 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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: _ Borman MVA
Borman Zone Substation (2022 year) - Half hourly loading
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Figure 105. Borman 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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| | Bryce St MVA
Bryce St Zone Substation (2022 year) - Half hourly loading
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Figure 106. Bryce St 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Chartwell MVA

Chartwell Zone Substation (2022 year) - Half hourly loading
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Figure 107. Chartwell 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Claudelands MVA

Claudelands Zone Substation (2022 year) - Half hourly loading
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Figure 108. Claudelands 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Cobham Zone Substation (2022 year) - Half hourly loading
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Figure 109. Cobham 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Hoeka Rd Zone Substation (2022 year) - Half hourly loading
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Figure 110. Hoeka Rd 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Latham Court Zone Substation (2022 year) - Half hourly loading

0a
R e e
09
g %0
3
] w00
E 540
EW.H
EEF.{I i L
AN ASANIRAN p
wa
0 )
o | - | o
—— 2002 Load (MVA) = = Substation N-1 Capacity (MVA} = = Substation N Capacity (MVA)
Latham Court Zone Substation (2022 year) - Daily Maximum/Minimum
2000
1800 Minimum —— M aximum
16.00 1 i\ f’. ,J| N‘I o
1m0 r’| f ||r~ |'" |\| I|'”“||“\)|“"'ﬁ“l ' \lw”“l || A || | '
z MM Y Y t A W AN
;JWUWN“ [V A ‘,.“' “‘Mr.l‘mr’u“ AN HW"“‘“ n r’H
£ 1000 |||| U vy 'l UI | [ \ A ||]\ u
£ poo -; ‘
d
< 600
.00
2.00
0.00
Apr May Jun Jul ANR Sep Ot Naw Deg lan Feb Mar
Latham Court Zone Substation (2022 year) - Summer (February) Latham Court Zone Substation (2022 year) - Winter [June)
0.00 20.00
18.00 18.00
= 16.00 16.00 ."L
=
g um A 14.00 | Al Mg R
Tl AN AW AW AW AN A A g oo e e
Ewm ALY A N & F Y S AN AM A AN
gsoo [ Y AL AN M Py a0 MOV il T o VN RV A ] A Y O Y O Y
H W N N Vo Y. & AN v VoV Y A H f ll\‘ v v g WY i v v o\
2 eoo V O W W g 600 ¥ ! / J
< 400 £ ano
200 2 200
0.00 < am
g g il E 8 E § § & i & B i § ] g g & 8 g § # # g 8 g 8 & g d
H -4 4 -4 =4 = 2 2 =3 2 g = g = g B A 5 & & 5 ol o & = = & & ]
i f ¢ g2 % 2 ¢ & £ E £ § § E % i # ¢ ¢4 % & %2 % & § & 1 % i @
Latham Court Zone Substation (2022 year] - Summer (February) Latham Court Zone Substation (2022 year) - Winter {June}
16.00 16.00
14.00
- ?12(.'
= =
21 £ 1000
g . g 800
2 soo
g i
a g
< 4 T a0
. il n —— Monday ——— Tumilay
2 | TN e e 200 et — T
e Sumlay 000 — Sarcuckay
umsﬁsianaﬁsasia!sns‘isssiBEBESRSISEEiBRBSSﬂSQESSSBis : E3R38383838383ERERERER R0 R0 9383 3 ERREREES
FRE E8ZZaigizasdsEcdshgRRARARARD

%

——— 2020 Laad [MVA) = = Subistation N Capasity (MVA) = = Substation M-I Capatity IMVA)

Figure T1. Latham Court 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Figure 112. Peacockes Rd 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Wallace Rd Zone Substation (2022 year) - Half hourly loading
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Figure 113. Wallace Rd 33/11kV zone substation: Apparent power (MVA) load characteristics.
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Finlayson Rd Zane Substation (2022 year) - Half hourly loading
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Figure 114. Finlayson Rd 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Glasgow 5t Zone Substation (2022 year) - Half hourly loading
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Figure 115. Glasgow St 33/11kV zone substation: Apparent power (MVA) load characteristics.
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Hampton Downs Zone Substation (2022 year) - Half hourly loading
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Figure 116. Hampton Downs 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Ngaruawahia Zone Substation (2022 year) - Half hourly loading
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Figure 117. Ngaruawahia 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Te Kauwhata MVA

Te Kauwhata Zone Substation (2022 year) - Half hourly loading
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Figure 118. Te Kauwhata 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Weavers MVA

Weavers Zone Substation (2022 year) - Half hourly loading
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Figure 119. Weavers 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Gordonton Zone Substation (2022 year) - Half hourly loading
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Figure 120. Gordonton 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Horotiu MVA

Haorotiu Zone Substation (2022 year) - Half hourly loading
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Figure 121. Horotiu 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Kent St Zone Substation (2022 year) - Half hourly loading
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Figure 122. Kent St 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Pukete - WEL's 11kV Zone Substation (2022 year) - Half hourly loading
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Figure 123. Pukete 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Raglan Zone Substation (2022 year) - Half hourly loading
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Figure 124. Raglan 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Sandwich Rd MVA

Sandwich Rd Zone Substation (2022 year) - Half hourly loading
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Figure 125. Sandwich Rd 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Tasman MVA

Tasman Zone Substation (2022 year) - Half hourly loading
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Figure 126. Tasman 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Figure 127. Te Uku 33/11 kV zone substation: Apparent power (MVA) load characteristics.
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Figure 128. Whatawhata 33/11 kV zone substation: Apparent power (MVA) load characteristics.

23163-RPT-006 [ Rev A Page 131




