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1. Introduction

The following figures illustrate the characteristics of the major electrical substations (both GXPs and
Zone Substations) in the South Canterbury Region. This document supplements the main report titled
“South Canterbury Electrical Network — Spare Capacity and Load Conversion Opportunity Report”.

For each GXP, the July 2021 through June 2022 apparent (MVA) and reactive loadings (MVAr) are
presented. For each Zone Substation, the apparent (MVA) loadings only are presented. The data is
presented in graphs of:

e The load profile for the entire year.

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

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

e Aload duration curve for the entire year.

Southland Electrical Network / Spare Capacity and Load Characteristics 23-Mar-23
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2. Transmission/GXP Substations

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

Albury GXP

o Figure1l Albury: Apparent power (MVA) load characteristics

o Figure 2 Albury: Reactive power (MVAr) load characteristics
Ashburton GXP

o Figure3 Ashburton: Apparent power (MVA) load characteristics

o Figure4d Ashburton: Reactive power (MVAr) load characteristics
Bells Pond GXP

o Figure5 Bells Pond: Apparent power (MVA) load characteristics

o Figure6 Bells Pond: Reactive power (MVAr) load characteristics
Black Point GXP

o Figure?7 Black Point: Apparent power (MVA) load characteristics

o Figure 8 Black Point: Reactive power (MVAr) load characteristics
Oamaru GXP

o Figure9 Oamaru: Apparent power (MVA) load characteristics

o Figure10  Oamaru: Reactive power (MVAr) load characteristics
Studholme GXP

o Figure11l  Studholme: Apparent power (MVA) load characteristics

o Figure12  Studholme: Reactive power (MVAr) load characteristics
Tekapo A GXP

o Figure13  Tekapo A: Apparent power (MVA) load characteristics

o Figure 14  Tekapo A: Reactive power (MVAr) load characteristics
Temuka GXP

o Figure15 Temuka: Apparent power (MVA) load characteristics

o Figure16  Temuka: Reactive power (MVAr) load characteristics
Timaru GXP

o Figure 17  Timaru: Apparent power (MVA) load characteristics

o Figure 18  Timaru: Reactive power (MVAr) load characteristics
Twizel GXP

o Figure19  Twizel: Apparent power (MVA) load characteristics

o Figure 20  Twizel: Reactive power (MVAr) load characteristics
Waitaki GXP

o Figure21  Waitaki: Apparent power (MVA) load characteristics

o Figure 22  Waitaki: Reactive power (MVAr) load characteristics

Southland Electrical Network / Spare Capacity and Load Characteristics
22108-RPT-0002 - Revision A
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ASHBURTON MVA

Ashburton GXP (July 2021 - June 2022) - Half hourly loading
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ASHBURTON MVAr

Ashburton GXP (July 2021 - June 2022) - Half hourly loading
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BELLS POND MVA

Bells Pond GXP (July 2021 - June 2022) - Half hourly loading
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BELLS POND MVAr

Bells Pond GXP (July 2021 - June 2022) - Half hourly loading
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Figure 16 Temuka: Reactive power (MVAr) load characteristics
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Figure 20 Twizel: Reactive power (MVAr) load characteristics
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WAITAKI MVA

Waitaki GXP (July 2021 - June 2022) - Half hourly loading
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Figure 21 Waitaki: Apparent power (MVA) load characteristics
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Figure 22 Waitaki: Reactive power (MVAr) load characteristics
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3. Zone Substations
3.1 EA Networks

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

Figure 23 Ashburton 66/11kV zone substation: Apparent power (MVA) load characteristics
Figure 24 Carew 66/22kV zone substation: Apparent power (MVA) load characteristics
Figure 25 Coldstream 66/11kV zone substation: Apparent power (MVA) load characteristics
Figure 26 Dorie 66/22kV zone substation: Apparent power (MVA) load characteristics
Figure 27 Eiffelton 66/11kV zone substation: Apparent power (MVA) load characteristics
Figure 28 Fairton 66/22/11kV zone substation: Apparent power (MVA) load characteristics
Figure 29 Hackthorne 66/22kV zone substation: Apparent power (MVA) load characteristics
Figure 30 Lagmhor 33/11kV zone substation: Apparent power (MVA) load characteristics
Figure 31 Lauriston 66/22kV zone substation: Apparent power (MVA) load characteristics
Figure 32 Methven 33/11kV zone substation: Apparent power (MVA) load characteristics
Figure 34 Mt Hutt 33/11kV zone substation: Apparent power (MVA) load characteristics
Figure 35 Montalto 33/11kV zone substation: Apparent power (MVA) load characteristics
Figure 36 Mt Somers 33/22kV zone substation: Apparent power (MVA) load characteristics
Figure 33 Methven 66/11kV zone substation: Apparent power (MVA) load characteristics
Figure 37 Northtown 66/11kV zone substation: Apparent power (MVA) load characteristics
Figure 38 Overdale 66/22kV zone substation: Apparent power (MVA) load characteristics
Figure 39 Pendarves 66/22kV zone substation: Apparent power (MVA) load characteristics
Figure 40 Seafield 22/11kV zone substation: Apparent power (MVA) load characteristics
Figure 41 Seafield 66/11kV zone substation: Apparent power (MVA) load characteristics
Figure 42 Tinwald 66/22/11kV zone substation: Apparent power (MVA) load characteristics
Figure 43 Waikanui 66/11kV zone substation: Apparent power (MVA) load characteristics
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ASHBURTON MVA

YET TO BE SUPPLIED

Figure 23 Ashburton 66/11kV zone substation: Apparent power (MVA) load characteristics
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CAREW MVA
YET TO BE SUPPLIED
Figure 24 Carew 66/22kV zone substation: Apparent power (MVA) load characteristics
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COLDSTREAM MVA

YET TO BE SUPPLIED

Figure 25 Coldstream 66/11kV zone substation: Apparent power (MVA) load characteristics
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DORIE MVA
YET TO BE SUPPLIED
Figure 26 Dorie 66/22kV zone substation: Apparent power (MVA) load characteristics
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EIFFELTON MVA
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Figure 27 Eiffelton 66/11kV zone substation: Apparent power (MVA) load characteristics
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FAIRTON MVA
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Figure 28 Fairton 66/22/11kV zone substation: Apparent power (MVA) load characteristics
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HACKTHORNE MVA
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Figure 29 Hackthorne 66/22kV zone substation: Apparent power (MVA) load characteristics
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LAGMHOR MVA
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Figure 30 Lagmhor 33/11kV zone substation: Apparent power (MVA) load characteristics
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LAURISTON MVA

YET TO BE SUPPLIED

Figure 31 Lauriston 66/22kV zone substation: Apparent power (MVA) load characteristics
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METHVEN33 MVA

YET TO BE SUPPLIED

Figure 32 Methven 33/11kV zone substation: Apparent power (MVA) load characteristics
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METHVEN66 MVA
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Figure 33 Methven 66/11kV zone substation: Apparent power (MVA) load characteristics
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Figure 34 Mt Hutt 33/11kV zone substation: Apparent power (MVA) load characteristics
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MONTALTO MVA
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Figure 35 Montalto 33/11kV zone substation: Apparent power (MVA) load characteristics
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Figure 36 Mt Somers 33/22kV zone substation: Apparent power (MVA) load characteristics
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NORTHTOWN MVA
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Figure 37 Northtown 66/11kV zone substation: Apparent power (MVA) load characteristics
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OVERDALE MVA
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Figure 38 Overdale 66/22kV zone substation: Apparent power (MVA) load characteristics
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PENDARVES MVA
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Figure 39 Pendarves 66/22kV zone substation: Apparent power (MVA) load characteristics
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Figure 40 Seafield 22/11kV zone substation: Apparent power (MVA) load characteristics
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SEAFIELD66 MVA
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Figure 41 Seafield 66/11kV zone substation: Apparent power (MVA) load characteristics
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Figure 42 Tinwald 66/22/11kV zone substation: Apparent power (MVA) load characteristics
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WAKANUI MVA

Figure 43 Waikanui 66/11kV zone substation: Apparent power (MVA) load characteristics

3.2 Alpine Energy

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

e  Figure 44 Albury 110/11kV zone substation: Real power (MW) load characteristics

e Figure 45 Albury 110/11kV zone substation not including OPU connection: Real power (MW) load
characteristics

e Figure 46 Bells Pond 110/33/11kV zone substation: Real power (MW) load characteristics

e Figure 47 Old Man Rage 11/22kV zone substation: Real power (MW) load characteristics

e Figure 48 Clandeboye 1 33/11kV zone substation: Real power (MW) load characteristics

e Figure 49 Clandeboye 2 33/11kV zone substation: Real power (MW) load characteristics

e Figure 50 Cooneys Rd 33/11kV zone substation: Real power (MW) load characteristics

e Figure 51 Fairlie 33/11kV zone substation: Real power (MW) load characteristics

e Figure 52 Geraldine 33/11kV zone substation: Real power (MW) load characteristics

e Figure 53 Haldon Lilybank 11/22kV zone substation: Real power (MW) load characteristics

e Figure 54 Pareora 33/11kV zone substation: Real power (MW) load characteristics

e Figure 55 Pleasant Point 33/11kV zone substation: Real power (MW) load characteristics

e Figure 56 Rangitata 33/11kV zone substation: Real power (MW) load characteristics

e Figure 57 Studholme 110/11kV zone substation: Real power (MW) load characteristics

e Figure 58 Tekapo Village 33/11kV zone substation: Real power (MW) load characteristics

e Figure 59 Temuka 33/11kV zone substation: Real power (MW) load characteristics at 11kV

e Figure 60 Temuka 33/11kV zone substation: Real power (MW) load characteristics at 33kV

e Figure 61 Timaru 110/11kV zone substation: Real power (MW) load characteristics

e Figure 62 Twizel Village 33/11kV zone substation: Real power (MW) load characteristics

e Figure 63 Unwin Hut 33/11kV zone substation: Real power (MW) load characteristics
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ALBURY MW

Albury (ABY) Zone Substation (2021 year) - Half hourly loading
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Figure 44 Albury 110/11kV zone substation: Real power (MW) load characteristics
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ALBURY MW

Albury (ABY) Zone Substation (2021 year) not including OPU generation - Half hourly loa

Real Power {MW)

+ This unusual section of the graph is
o likely due to SCADA errors
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Figure 45 Albury 110/11kV zone substation not including OPU connection: Real power (MW) load characteristics
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Bells Pond (BPD) Zone Substation (2021 year) - Half hourly loading
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Figure 46 Bells Pond 110/33/11kV zone substation: Real power (MW) load characteristics
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OLD MAN RAGE

Figure 47 Old Man Rage 11/22kV zone substation: Real power (MW) load characteristics MW

Substation load not supplied
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Clandeboye 1 (CD1) Zone Substation {2021 year) - Half hourly loading MW
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CLANDEBOYE 2
Clandeboye 2 (CD2) Zone Substation (2021 year) - Half hourly loading MW

This unusual section
of the graph is likely
due to SCADA errors
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Cooney's Road (CNR) Zone Substation (2021 year) - Half hourly loading

Jan 2031
2

——— 2021 Load [MW] — = Substation N-1 Capacity [MW) ~ = substation N Capacity [MW)

Mg 2001
e T
O 2L
v 203
Ut 200

Cooney's Road (CNR) Zone Substation (2021 year) - Daily Maximum/Minimum

50
45 — Minimum —Maximum
a0
35
g 10
T 25
3 20
I 15 !
E: - - 1 /-
i This unusual section | |
08 of the graph is likely i |
0.0
o due to SCADA errors
Jan Eebs Mar A May un Jul Aug Sop ot Now Dec
Cooney's Road (CNR) Zone Substation (2021 year) - Summer (February) Cooney's Road (CNR) Zone Substation (2021 year) - Winter {lune)
50 50
45 45
a0 a0
- 35 35
; 30 = 30
R % 25
; 0 5 20
5 15 = 15
10 & 10
05 05
oo 00
F1 05
L Tem Wed Thea. L Sat sun Man Tue Wed Thi L Sat M on Feom Tum Wed Tha ¥ Sat e L) Tue. Wed Thu i S k1 Man
Cooney's Road [CNR} Zone Substation (2021 year) - Summaer (February) Cooney's Road (CNR) Zone Substation (2021 year) - Winter (June}
4.5 4.0
———Monsay e Tusntlay
. e Wedmaaty —— Thersday
e brichury. = Saturdmy

Real Power (MW,

—— 2020 Load {MVA} ~ = Substation M Capacity [MVA] = = Substation N-1 Capacity (MVA)

Figure 50 Cooneys Rd 33/11kV zone substation: Real power (MW) load characteristics
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FAIRLIE

Fairlie (FLE) Zone Substation (2021 year) - Half hourly loading
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Figure 51 Fairlie 33/11kV zone substation: Real power (MW) load characteristics
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GERALDINE

Geraldine (GLD) Zone Substation (2021 year) - Half hourly loading
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Figure 52 Geraldine 33/11kV zone substation: Real power (MW) load characteristics
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Substation load not supplied HALDON
Figure 53 Haldon Lilybank 11/22kV zone substation: Real power (MW) load characteristics LILYBANK MW
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Pareora (PAR) Zone Substation (2021 year) - Half hourly loading
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Figure 54 Pareora 33/11kV zone substation: Real power (MW) load characteristics
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PLEASANT POINT

Pleasant Point (PLP) Zone Substation (2021 year) - Half hourly loading MW

z

=

ig' an

g 0

M = — = = = — — - — — o — — —— —— = — =~~~ e e e e e e e e e e e
H i H L i E e S ] § i £
——— 2021 Losd (MW} = = Substation W-1 Capacity (M} — = Substation N Capacity MW}
Pleasant Point (PLP) Zone Substation (2021 year) - Daily Maximum/Minimum
6.0
5.0

=
=

fieal Power (MW)
w
@

E

10
0.0
lan Feb Mar Apr May Jun Jut Aug Sep Det Nov Dec
Pleasant Point (PLP) Zone Substation (2021 year} - Summer (February) Pleasant Point (PLP} Zone Substation (2021 year) - Winter (June}
6.0 B0
L 50
a0 P
H g
3 £
E 30 T 30
H
g2 i» WW%W“\WW\Mﬂ
10 Lo
oo
Vo T Wl The L St an Wan Tue Wed Thai L at S Won Man Tue Wed Thu L3 Sat San. Man. Taew Wed Tha Fri sat Sun Maon

3
z
5
g
E
10 — Monday — Tuesday
— == 05 —— Mondiy —— Tomseliy
05 b ol i iy — T
— Suntlay —Sunday
0.0 0.0
RRERRERESR 8 REEREEERSREARRBRERRRERERER
BZ3RARRgTE R IRREREREaRasRaRORERRRRRRARERGARRAIE §gesgznsesqnagergsnanaasesnpgeagnnagaaanRsneRaey

Pleasant Point (PLP) Zone Substation (2021 year) - Load Duration Curve

Feal Power (MW)
H

2020 Load [MVA) ~ — Substation N Capacity {MVA) = = substation N-1 Capacity [MVA)

Figure 55 Pleasant Point 33/11kV zone substation: Real power (MW) load characteristics
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RANGITATA MW

Rangitata (RGA) Zone Substation (2021 year) - Haif hourly loading
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Figure 56 Rangitata 33/11kV zone substation: Real power (MW) load characteristics
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STUDHOLME MW

Studholme (STU) Zone Substation (2021 year) - Half hourly loading
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Figure 57 Studholme 110/11kV zone substation: Real power (MW) load characteristics
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TEKAPO VILLAGE

Tekapo Village (TEK) Zone Substation (2021 year) - Half hourly loading MW
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Figure 58 Tekapo Village 33/11kV zone substation: Real power (MW) load characteristics
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TEMUKA MW

Temuka (TMK) Zone Substation (2021 year) - Half hourly loading
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Figure 59 Temuka 33/11kV zone substation: Real power (MW) load characteristics at 11kV
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TEMUKA MW

Temuka (TMK) Zone Substation (2021 year) - Half hourly loading
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Figure 60 Temuka 33/11kV zone substation: Real power (MW) load characteristics at 33kV
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TIMARU MW

Timaru 11/33 kV (TIM) Zone Substation (2021 year) - Half hourly loading
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Figure 61 Timaru 110/11kV zone substation: Real power (MW) load characteristics
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TWIZEL VILLAGE

Twizel Village (TVS) Zone Substation (2021 year) - Half hourly loading MW
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Figure 62 Twizel Village 33/11kV zone substation: Real power (MW) load characteristics
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UNWIN HUT MW

Substation load not supplied

Figure 63 Unwin Hut 33/11kV zone substation: Real power (MW) load characteristics
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3.3 Network Waitaki

The characteristics of the zone substation real power loadings within Network Waitaki’s network are
shown in the following:

Figure 64 Chelmer Street 33/11kV zone substation: Real power (MW) load characteristics
Figure 65 Duntroon 33/22kV zone substation: Real power (MW) load characteristics
Figure 66 Eastern Road 33/11kV zone substation: Real power (MW) load characteristics
Figure 67 Enfield 33/11kV zone substation: Real power (MW) load characteristics
Figure 68 Five Forks 33/11kV zone substation: Real power (MW) load characteristics
Figure 69 Hampden 33/11kV zone substation: Real power (MW) load characteristics
Figure 70 Kurow 33/11kV zone substation: Real power (MW) load characteristics

Figure 71 Maheno 33/11kV zone substation: Real power (MW) load characteristics
Figure 72 Ngapara 33/11kV zone substation: Real power (MW) load characteristics
Figure 74 Omarama 33/11kV zone substation: Real power (MW) load characteristics
Figure 75 Otematata 33/11kV zone substation: Real power (MW) load characteristics
Figure 76 Papakaio 33/11kV zone substation: Real power (MW) load characteristics
Figure 77 Parsons Road 33/11kV zone substation: Real power (MW) load characteristics
Figure 78 Pukeuri 33/11kV zone substation: Real power (MW) load characteristics
Figure 79 Redcastle 33/11kV zone substation: Real power (MW) load characteristics
Figure 80 Ruataniwha 33/11kV zone substation: Real power (MW) load characteristics
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Chelmer Street Zone Substation (2021 year) - Half hourly loading CH E LM E R STR E ET
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Figure 64 Chelmer Street 33/11kV zone substation: Real power (MW) load characteristics

Southland Electrical Network / Spare Capacity and Load Characteristics 23-Mar-23
22108-RPT-0002 - Revision A Page | 68



RGO INSPIRED. AGILE. GENUINE.

CONSULTING

Duntroon Zone Substation (2021 year) - Half hourly loading D U NTROO N MW

T w0 This unusual section of the graph is likely
% a due to backup of an adjacent substation
2
z e
e
oo ¥
1o
g | B g & g i g g : 8 i
b 3 g E 2 3 i z i
——— 2021 Load (Mw) = = Substation §-1 Capacity [MW) = = substation N Capacity (MW}

Duntroon Zone Substation (2021 year) - Daily Maximum/Minimum

a5
an Minimum ——Maximum

Rieal Power (W)

0.5
Apr May Jun Jul Aug Sep Oet Nov Dec dan Feb Mar
Duntroan Zone Substation (2021 year) - Summer (February} Duntroon Zone Substation (2021 year) - Winter (June)
95 a5
4.0 a0
s 35
] 30 30
£ 25 E 25
£ 20 2 30
&
E 15 é 15
1.0 7 10
s MWVMW\J\'W : s
oo oo
0.5 -0.5
Men Tue W Thu L Sat ) Mon Tue Wed Thu e Sat Sun. L Wom Tow Wed i L ot Sun Maon Tuw Wed The i S . aon
Duntroon Zone Substation (2021 year} - Summer (February) Duntroon Zone Substation (2021 year) - Winter (June}
12 [ 23
o o g ow 05
10 A ——Friday Saturday o
- = 04
0s
H s
; 06 £o3
: H
w e
&0a & 42
(N8
oz
0.1
o oo
ERERRNRNBRER2 IR ARIRRERRR AR ARABARALARARRERE
WA TETREErERAn Y SeXaNNRSIR NSNS R RERa RN AANERE
Duntroon Zone Substation (2021 year) - Load Duration Curve
e
I I e i et e e et
e

3 105 e E 0% So% som 0% BI% 0% 100

——— 2020 Load {MVA) = = Substation N Capacity (MVA] = = Substation N-1 Capacity [MVA]
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Hampden Zone Substation (2021 year) - Half hourly loading
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Kurow Zone Substation (2021 year) - Half hourly loading
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Ngapara Zone Substation (2021 year) - Half hourly loading
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Ohau Zone Substation (2021 year) - Half hourly loading
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Figure 73 Ohau 33/11kV zone substation: Real power (MW) load characteristics
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Redcastle Zone Substation (2021 year) - Half hourly loading
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Figure 79 Redcastle 33/11kV zone substation: Real power (MW) load characteristics
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Ruataniwha Zone Substation (2021 year) - Half hourly loading
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Figure 80 Ruataniwha 33/11kV zone substation: Real power (MW) load characteristics
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