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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 Wellington region. This document supplements the main report titled * Wellington —
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.

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

- 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:

Central Park 11 kV GXP:
o Figure 1. Central Park 11 kV GXP: Apparent Power (MVA) load characteristics
o Figure 2. Central Park 11 kV GXP: Reactive Power (MVAr) load characteristics
o Central Park 33 kV GXP:
o Figure 3. Central Park 33 kV GXP: Apparent Power (MVA) load characteristics
o Figure 4. Central Park 33 kV GXP: Reactive Power (MVAr) load characteristics
« Gracefield GXP:
o Figure 5. Gracefield GXP: Apparent Power (MVA) load characteristics
o Figure 6. Gracefield GXP: Reactive Power (MVAr) load characteristics
« Greytown GXP:
o Figure 7. Greytown GXP: Apparent Power (MVA) load characteristics
o Figure 8. Greytown GXP: Reactive Power (MVAr) load characteristics
o Haywards 11 kV GXP:
o Figure 9. Haywards 11 kV GXP: Apparent Power (MVA) load characteristics
o Figure 10. Haywards 11 kV GXP: Reactive Power (MVAr) load characteristics
o Haywards 33 kV GXP:
o Figure 1. Haywards 33 kV GXP: Apparent Power (MVA) load characteristics
o Figure 12. Haywards 33 kV GXP: Reactive Power (MVAr) load characteristics
o Kaiwharawhara GXP:
o Figure 13. Kaiwharawhara GXP: Apparent Power (MVA) load characteristics
o Figure 14. Kaiwharawhara GXP: Reactive Power (MVAr) load characteristics
o Masterton GXP:
o Figure 15. Masterton GXP: Apparent Power (MVA) load characteristics
o Figure 16. Masterton GXP: Reactive Power (MVAr) load characteristics
o Melling 11 kV GXP:
o Figure 17. Melling 11 kV GXP: Apparent Power (MVA) load characteristics
o Figure 18. Melling 11 kV GXP: Reactive Power (MVAr) load characteristics
« Melling 33 kV GXP:
o Figure 19. Melling 33 kV GXP: Apparent Power (MVA) load characteristics
o Figure 20. Melling 33 kV GXP: Reactive Power (MVAr) load characteristics
o Paraparaumu GXP:
o Figure 21. Paraparaumu GXP: Apparent Power (MVA) load characteristics
o Figure 22. Paraparaumu GXP: Reactive Power (MVAr) load characteristics
« PAuatahanui GXP:
o Figure 23. PGuatahanui GXP: Apparent Power (MVA) load characteristics
o Figure 24. PGuatahanui GXP: Reactive Power (MVAr) load characteristics
o Takapu Road GXP:
o Figure 25. Takapu Road GXP: Apparent Power (MVA) load characteristics
o Figure 26. Takapu Road GXP: Reactive Power (MVAr) load characteristics
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o Upper Hutt GXP:
o Figure 27. Upper Hutt GXP: Apparent Power (MVA) load characteristics
o Figure 28. Upper Hutt GXP: Reactive Power (MVAr) load characteristics
«  Wilton GXP:
o Figure 29. Wilton GXP: Apparent Power (MVA) load characteristics
o Figure 30. Wilton GXP: Reactive Power (MVAr) load characteristic
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Figure 1. Central Park 11 kV GXP: Apparent Power (MVA) load characteristics
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Figure 2. Central Park 11 kV GXP: Reactive Power (MVAr) load characteristics
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Figure 3. Central Park 33 kV GXP: Apparent Power (MVA) load characteristics
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Figure 4. Central Park 33 kV GXP: Reactive Power (MVAr) load characteristics
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Figure 5. Gracefield GXP: Apparent Power (MVA) load characteristics
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Figure 8. Greytown GXP: Reactive Power (MVAr) load characteristics
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Figure 10. Haywards 11 kV GXP: Reactive Power (MVAr) load characteristics
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Figure 1. Haywards 33 kV GXP: Apparent Power (MVA) load characteristics
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Haywards 33 kV GXP (Jan 2023 - Dec 2023) - Half hourly loading HGYWG rdS
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Figure 12. Haywards 33 kV GXP: Reactive Power (MVAr) load characteristics
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Figure 13. Kaiwharawhara GXP: Apparent Power (MVA) load characteristics
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Figure 14. Kaiwharawhara GXP: Reactive Power (MVAr) load characteristics
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Figure 16. Masterton GXP: Reactive Power (MVAr) load characteristics

24136-RPT-002 [ Rev A




28 NOV 24

ERGO

CONSULTING

C

Melling 11 kV

Melling 11 kV GXP (Jan 2023 - Dec 2023) - Half hourly loading

MVA

30

n
~N

o wn o

] 2 3
(YAIN) Jamod yuaseddy

Feb Mar Apr May Jun Jul Aug Sep Oct Nov
Melling 11 kV GXP (Jan 2023 - Dec 2023) - Daily Minimum/Maximum

Jan

o
m

——Minimum

Maximum

LM%\/ \M\JM L4 J‘\\P’Vm

M
/‘M/J\ ,WV Uﬂ\f}\ﬁ
/W. r\ﬁ/\/\f\f\} \/ J‘/V V
LNWNW

PV

wn o n o
~ ~N - -
(WAW) 1amod Juaseddy

Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Melling 11 kV GXP - Summer (February) Melling 11 kV GXP - Winter (June)

Feb

Jan

=] n =] n o » °
Ll ~N ~ - -

(YAW) 19mog yuaseddy

n o 0 o wn o
~ ~ - -

(VAN 4omod Juaseddy

o
-

Mon  Tue

sun

Mon  Tue  Wed Thu Fri

sun

wed  Thu Fri

Tue

Melling 11 kV GXP - Winter (June)

30

Melling 11 kv GXP - Summer (February)

30

—— Saturday

——Saturday

—— Sunday

Sunday

Monday

——Monday

25

——Tuesday

Tuesday
——— Wednesday

——— Wednesday

(YAI) 1amod Juaseddy

00:£Z
o£zz
oozz
oETZ
001z

2
2
B

g
2
A

Thursday

Friday

o n =) n o
~ - -

(vAn) samogd waseddy

Annual Load Duration

Q
0

wn
~N

o w =)
~N - -

(vAW) Jamod jualeddy

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

20%

10%

Figure 17. Melling 11 kV GXP: Apparent Power (MVA) load characteristics

<<
>
[)
(a5
~
N
o
7
[
o
g
©
0
<
N




28 NOV 24

ERGO

CONSULTING

C

Melling 11 kV

Melling 11 kV GXP (Jan 2023 - Dec 2023) - Half hourly loading

2.0

15

S n = v S n
= 8 8 g 4 4
[4¥AN) 5amod anpeay

Feb Mar Apr May Jun Jul Aug Sep Oct Nov
Melling 11 kV GXP (Jan 2023

Jan

Dec 2023) - Daily Minimum/Maximum

m

2 v g w 9
A o S ) -
(IVAIN) 13Mod aAIIEaY

-L5

Mar Apr May Jun Jul Aug Sep oct Nov Dec
Melling 11 kV GXP - Summer (February) Melling 11 kV GXP - Winter (June)

Feb

Jan

Q
~N

} ] ]S v g b
- < o o =

e n
S

{4¥AIN) 12mod enoeay

2 m 9 1w 9 w 9 n
N = S o 5 8 @ @oHoe

(1WAN) 13mod BARaY

Mon  Tue

Sun

Mon  Tue Wed Thu Fri

Sun

Wed  Thu Fri

Tue

Melling 11 kV GXP - Winter (June)

2 v g v 9 w Q9
oA

Melling 11 kV GXP - Summer (February)

1]
4 5 © & <
(1YAW} 1amod aapeaY

Annual Load Duration

oot e »w 9 w o un
211000_

'

(IYAW) 19Mmad anpeay

Q 2] =]
- =3 S

2.0
15

(4vA) 18mod aandeay

-1.0
-15

-1.0

-1.5

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

20%

10%

Figure 18. Melling 11 kV GXP: Reactive Power (MVAr) load characteristics

<<
>
[)
(a5
~
N
o
7
[
o
g
©
0
<
N




ERGO

28 NOV 24
CONSULTING

C

Melling

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

40
33 kV MVA
35
30
g
g2
!
g2
€
]
515 | "
£ it
10 |
5
0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Melling 33 kV GXP (Jan 2023 - Dec 2023) - Daily Minimum/Maximum
40
——Minimum —— Maximum
35 h i /J
_» v ML A
: AN WWVJJW\ L
=725 A r R’V/‘ \J
: | [V / TUNATY
S H Ay VALY
< \ My M\j rvﬁv
-\
Ty VAV WARAN Y A
a
<10
5
0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Melling 33 kV GXP - Summer (February) w0 Melling 33 kV GXP - Winter (June)
40
35 35
T 30 T30
g :
P TB
§ H
E 20 § 20
g 15 £15
g g
Z10 < 10
5 5
0
0 Tue  Wed  Thu Fri sat Sun  Mon  Tue  Wed Thu Fri sat Sun  Mon  Tue Tue  Wed  Thu Fri st sun Mon  Tue Wed Thu Fri sat  sun  Mon  Tue
Melling 33 kv GXP - Summer (February) " Melling 33 kV GXP - Winter (June)
40
——saturday —— Saturday
35 —— Sunday 35 ——Sunday
Monday ——Monday
30 ——Tuesday 20 —— Tuesday
3 ——— Wednesday T ——— Wednesday
E 25 Thursday E 2 Thursday //
= Friday I~ Friday
3 s /
g g 20
2 & /
E g 15 \“‘~—_—_/
< 10
5
]

Apparent Power (MVA)

40

35

w
o

N
wn

~
o

=
wn

=
o

1]

.00%

Annual Load Duration

10.00% 20.00% 30.00% 40.00% 50.00%

Percentage of Time

60.00%

70.00% 80.00% 90.00% 100.00%

Figure 19. Melling 33 kV GXP: Apparent Power (MVA) load characteristics
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Figure 20. Melling 33 kV GXP: Reactive Power (MVAr) load characteristics
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Figure 21. Paraparaumu GXP: Apparent Power (MVA) load characteristics
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Figure 22. Paraparaumu GXP: Reactive Power (MVAr) load characteristics
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Figure 23. PGuatahanui GXP: Apparent Power (MVA) load characteristics

24136-RPT-002 [ Rev A




E ERGO 28 NOV 24

CONSULTING

Pdauatahanui
MVAr

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

Reactive Power (MVAr)

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

Pauatahanui GXP (Jan 2023 - Dec 2023) - Daily Minimum/Maximum

2.5

}

\
) VW A
" /\H | J\,W\j\ \f Iy M W\Jm/ u L\N\ Lo AHM | @J\

= M mpi) TN e

s WWWMW%

1.5
1.0 R

0.5

Reactive Power (MVAr)

-2.0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Pauatahanui GXP - Summer (February) Pauatahanui GXP - Winter {June)
2.5 25
20 2.0
15 15
E <
H E]
= 1.0
i H
5 05 3 05
H H
£ 00 < 00
3 >
- =
£ -0.5 & .05
g &
= .10 -10
15 -15
20 2.0
Tue  wed  Thu i sat sun  Mon  Tue  wed Thu Fri sat sun  Mom  Tue Tue  Wed  Thu Fri Sat  Sun Mon Tue Wed Thu Fi  Sat  Sun  Mon  Tue
- N P3uatah, i GXP - Winter (J
Pauatahanui GXP - Summer (February) 25 auatahanut inter (June)
2 Saturday —— satunday
20 Sunday 2.0 ~——Sunday
Monday ——Monday
15 —— Tuesday 15 " Tuesday
- —— Wednesday = ——— Wednesday
£ 10 Wednesday £ 10 Thursday
= Friday _E_ Friday
g 0.5 ag] 0.5
£ £
0.0
2 2
% 05 - E
€ — ‘ﬁ\\ e
-1.0 -
L5
-2.0

Annual Load Duration

1.5
1.0
0.5
0.0
-0.5

Reactive Power (MVAr)

-1.0
-1.5

-2.0
0% 10% 20% 30% 40% 50% 60% 70% 80% 20% 100%
Percentage of Time

Figure 24. PGuatahanui GXP: Reactive Power (MVAr) load characteristics
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Figure 25. Takapu Road GXP: Apparent Power (MVA) load characteristics
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Figure 26. Takapu Road GXP: Reactive Power (MVAr) load characteristics
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Figure 27. Upper Hutt GXP: Apparent Power (MVA) load characteristics
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Wilton MVAr
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3. Zone Substations

3.1 Electra

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

«  Figure 31. Otaki 33/11 kV zone substation: Apparent Power (MVA) load characteristics

«  Figure 32. Paekakariki 33/11 kV zone substation: Apparent Power (MVA) load characteristics

« Figure 33. Paraparaumu East 33/11 kV zone substation: Apparent Power (MVA) load characteristics
« Figure 34. Paraparaumu West 33/11 kV zone substation: Apparent Power (MVA) load characteristics
o Figure 35. Raumati 33/11 kV zone substation: Apparent Power (MVA) load characteristics

. Figure 36. Waikanae 33/11 kV zone substation: Apparent Power (MVA) load characteristics
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Paekakariki MVA

Paekakariki Zone Substation (2023 year) - Half hourly loading
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Figure 32. Paekakariki 33/11 kV zone substation: Apparent Power (MVA) load characteristics
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Figure 33. Paraparaumu East 33/11 kV zone substation: Apparent Power (MVA) load characteristics
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Paraparaumu West Zone Substation (2023 year) - Half hourly Ic Pd ra pq raumu WeSt MVA
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Figure 34. Paraparaumu West 33/11 kV zone substation: Apparent Power (MVA) load characteristics
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Figure 36. Waikanae 33/11 kV zone substation: Apparent Power (MVA) load characteristics
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3.2 Powerco

Ergo did not receive zone substation load profiles from Powerco.
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3.3 Wellington Electricity

Ergo did not receive zone substation load profiles from Wellington Electricity. However, Wellington
Electricity takes direct supply from Haywards and Kaiwharawhara 11 kV GXPs, Trentham is the sole zone
substation supplied from the Haywards 33 kV GXP, and Nairn Street is the sole zone substation supplied
from the Central Park 11 kV GXP Therefore, the load profile of these Transpower-owned substations can
e considered analogous for the purpose of this assessment.
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