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1. Introduction

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

For each GXP, the January 2022 through December 2022 apparent (MVA) and reactive loadings (MVAr)
are presented. For each Zone Substation, the apparent (MVA) or real (MW) 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.

Otago Electrical Network / Supplementary Info - Substation Load Characteristics 21-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:

e Clyde GXP
o Figure1l Clyde: Apparent power (MVA) load characteristics
o Figure 2 Clyde: Reactive power (MVAr) load characteristics
e Cromwell GXP
o Figure3 Cromwell: Apparent power (MVA) load characteristics
o Figure4d Cromwell: Reactive power (MVAr) load characteristics
e Frankton GXP
o Figure5 Frankton: Apparent power (MVA) load characteristics
o Figure6 Frankton: Reactive power (MVAr) load characteristics

e Halfway Bush GXP
o Figure?7 Halfway Bush: Apparent power (MVA) load characteristics
o Figure 8 Halfway Bush: Reactive power (MVAr) load characteristics
e Naseby GXP
o Figure9 Naseby: Apparent power (MVA) load characteristics
o Figure10  Naseby: Reactive power (MVAr) load characteristics
e South Dunedin GXP
o Figure11l  South Dunedin: Apparent power (MVA) load characteristics
o Figure12  South Dunedin: Reactive power (MVAr) load characteristics

Otago Electrical Network / Supplementary Info - Substation Load Characteristics 21-Mar-23
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CLYDE MVA

Clyde GXP (Jan 2022 - Dec 2022) - Half hourly loading
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Figure1  Clyde: Apparent power (MVA) load characteristics
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CLYDE MVAr

Clyde GXP (Jan 2022 - Dec 2022) - Half hourly loading
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CROMWELL MVA

Cromwell GXP (Jan 2022- Dec 2022) - Half hourly loading
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Figure 3  Cromwell: Apparent power (MVA) load characteristics
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CROMWELL MVAr

Cromwell GXP (Jan 2022- Dec 2022) - Half hourly loading
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Figure4  Cromwell: Reactive power (MVAr) load characteristics
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) FRANKTON MVA
Frankton GXP (Jan 2022 - Dec 2022) - Half hourly loading
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Figure 5 Frankton: Apparent power (MVA) load characteristics
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FRANKTON MVAr

- Dec 2022) - Half hourly loading
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Figure 6  Frankton: Reactive power (MVAr) load characteristics
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HALFWAY BUSH MVA
Halfway Bush GXP (Jan 2022 - Dec 2022) - Half hourly loading
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Figure 7 Halfway Bush: Apparent power (MVA) load characteristics
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HALFWAY BUSH MVAr

Halfway Bush GXP (Jan 2022 - Dec 2022) - Half hourly loading
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Figure 8  Halfway Bush: Reactive power (MVAr) load characteristics
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NASEBY MVA

Naseby GXP (Jan 2022 - Dec 2022) - Half hourly loading
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Figure 9 Naseby: Apparent power (MVA) load characteristics
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Figure 10 Naseby: Reactive power (MVAr) load characteristics
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SOUTH DUNEDIN MVA

South Dunedin GXP (Jan 2022 - Dec 2022) - Half hourly loading
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Figure 11 South Dunedin: Apparent power (MVA) load characteristics
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SOUTH DUNEDIN

South Dunedin GXP (Jan 2022 - Dec 2022) - Half hourly loading
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Figure 12 South Dunedin: Reactive power (MVAr) load characteristics
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3. Zone Substations
3.1 OtagoNet

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

e Figure 13 Clarks 33/11kV zone substation: Apparent power (MVA) load characteristics

e Figure 14 Deepdell 33/11kV zone substation: Apparent power (MVA) load characteristics

e Figure 15 Golden Point 33/11kV zone substation: Apparent power (MVA) load characteristics

e Figure 16 Hindon 33/11kV zone substation: Apparent power (MVA) load characteristics

e Figure 17 Hyde 33/11kV zone substation: Apparent power (MVA) load characteristics

e Figure 18 Linnburn 33/11kV zone substation: Apparent power (MVA) load characteristics

e Figure 19 Merton 33/11kV zone substation: Apparent power (MVA) load characteristics

e Figure 20 Middlemarch 33/11kV zone substation: Apparent power (MVA) load characteristics

e Figure 21 Oturehua 33/11kV zone substation: Apparent power (MVA) load characteristics

e Figure 22 Paerau 33/11kV zone substation: Apparent power (MVA) load characteristics

e Figure 24 Patearoa 33/11kV zone substation: Apparent power (MVA) load characteristics

e Figure 25 Ranfurly 33/11kV zone substation: Apparent power (MVA) load characteristics

e Figure 26 Ranfurly 33/66kV auto-transformer substation: Apparent power (MVA) load
characteristics

e Figure 23 Palmertson 33/11kV zone substation: Apparent power (MVA) load characteristics

e Figure 27 Remarkables 33/11kV zone substation: Apparent power (MVA) load characteristics

e Figure 28 Waipiata 33/11kV zone substation: Apparent power (MVA) load characteristics

Otago Electrical Network / Supplementary Info - Substation Load Characteristics 21-Mar-23
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CLARKS MVA

Clarks Zone Substation (2020 year) - Half hourly loading
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Golden Point Zone Substation {2020 year) - Half hourly loading G O LD E N PT MVA
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HINDON MVA

Hindon Zone Substation (2020 year) - Half hourly loading
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Hyde Zone Substation (2020 year) - Half hourly loading HYD E MVA

i Ergo suspect that the unusual nature of
S :’ the curve is due to irrigation loads
i e S | 5| 1150 | L e N A P T ISP (e
E 2
2y
H

—— 2020 Load {MVA) = = Substation N Capacity (MyA) = = Substation N.1 Capacity (MVA)
Hyde Zone Substation (2020 year) - Daily Maximum/Minimum

Minimum — Maximum

Apparent Pavwer [KVA)

apr May

Hyde Zone Substation (2020 year) - Summer (February) Hyde Zone Substation (2020 year) - Winter {June)

4.5
4.0 a0
; 335 z 5
g 30 E 30
; 23 £ 3
E 0 '§ 20
5
g1 2 1s
e 2 10
05 l o5
0o i oo
Men T Wee T Bl S % Mar Tw Wed T Wi st R Men Wen  Tue  Wed  Thu Bl Rem Man Tue  Wer  The Bl Bt S Mo
Hyde Zane Substation (2020 year) - Summer (February) Hyde Zone Substation {2020 year) - Winter [June)
a3 &}
a0
— = . e e
is | f
= I
5 — oo '] 2o
E 23 ] | |l| £ g,
Wesnaunay | I | E
E ) Tl \l | £ 0.
R
i 15 — aturt iy | I| E ¥
k- — iy | | &

LR R SRR R b AR 2 B 800000 R4

Hyde Zone Substation (2020 year) - Load Duration Curve

Apparent Power (MVA)

\|

L - r
i B —
e 2020 Load {(MVA) = = Substation N-1 Capacity (MVA] = = Substation N Capacity (MVA)
Figure 17 Hyde 33/11kV zone substation: Apparent power (MVA) load characteristics
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LINNBURN MVA

Linnburn Zone Substation (2020 year) - Half hourly loading
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MERTON MVA

Merton Zone Substation {2020 year) - Half hourly loading
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Figure 19 Merton 33/11kV zone substation: Apparent power (MVA) load characteristics
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MIDDLEMARCH MVA

Middlemarch Zone Substation (2020 year) - Half hourly loading
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OTUREHUA MVA

Oturehua Zone Substation (2020 year) - Half hourly loading
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Figure 21 Oturehua 33/11kV zone substation: Apparent power (MVA) load characteristics
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PAERAU MVA

Paerau Zone Substation (2020 year) - Half hourly loading
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Figure 22 Paerau 33/11kV zone substation: Apparent power (MVA) load characteristics
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PALMERSTON MVA

Palmerston Zone Substation (2020 year) - Half hourly loading

H

H

Apparent Power {MVA)
EI

e (| If
os = o = - ~ = . -
g g g ] 8 B ! g B B B ]
5 5 | & 1 : S 3
2020 Load {MVA} = = Substation N Capacity (MVA) = = Substation N-1 Capacity {MVA)
Palmerston Zone Substation (2020 year) - Daily Maximum/Minimum
23
— Minimum — Maximum
20
kS
s
2
S
H
L
Bao A A
2 A I' ] | | J | | |
3 \ | L NS/ | | W
08
0.0
Jan Falb Mar Apr May Jun il Aug Sap Ot Now Dec
Palmerston Zone Substation (2020 year) - Summer (February) Palmerston Zone Substation (2020 year) - Winter {June)
25 25
20 20
;‘ <
H H
s =
g £ L5
£ £
o £ 10
a 5
a
£ E
o 05
0o (1]
Mo Tiw Wee Tiw L s un Mar Tim W The i ot fan Won Men Tuw Werd Thu L b Son Mon Tim Wed The (L] s Son Mo
Palmerstan Zone Substation (2020 year) - Summer (Februsary) Palmerston Zone Substation (2020 year)- Winter [Juna)
15 20
18
14
B,
E i
E 08
gos
o
o4 ——Wangay  —Tupdsy — Wadnesday
e THUTS A2y wFrinay o Sanrday e Thurnday wFalday = faturday
L —tunday 0z —unday
o.e o0 a ega 2 agepe s 2
BHEAEAEASEAARIAASINASHNLLNNANIANNRRALINALINALALS S HE IR HE U HHHIHE
Palmerston Zone Substation (2020 year) - Load Duration Curve
L
O g O S s S U DU
g a0
H
g EL]
g

o i s s kit oo e i -

o 1w o ELEY 0% S0 o Ton son aom 100

e 2020 Load (MVA) = = Substation N-1 Capacity (NVA] = = Subsiation N Capacity (MVA)

Figure 23 Palmertson 33/11kV zone substation: Apparent power (MVA) load characteristics
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PATEAROA MVA

Patearoa Zone Substation (2020 year) - Half hourly loading
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Figure 24 Patearoa 33/11kV zone substation: Apparent power (MVA) load characteristics
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Ranfurly 33/11 Zone Substation (2020 year) - Half hourly loading RAN F U RLY MVA
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Figure 25 Ranfurly 33/11kV zone substation: Apparent power (MVA) load characteristics
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RANFURLY 33/66 MVA

YET TO BE SUPPLIED

Figure 26 Ranfurly 33/66kV auto-transformer substation: Apparent power (MVA) load characteristics
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REMARKABLES MVA

Remarkables Zone Substation (2020 year) - Half hourly loading
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Figure 27 Remarkables 33/11kV zone substation: Apparent power (MVA) load characteristics
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WAIPIATA MVA

Waipiata Zone Substation (2020 year) - Half hourly loading
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Figure 28 Waipiata 33/11kV zone substation: Apparent power (MVA) load characteristics
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WAITATI MVA

Waitati Zone Substation (2020 year) - Half hourly loading
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Figure 29 Waitati 33/11kV zone substation: Apparent power (MVA) load characteristics
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WEDDERBURN MVA

Wedderburn Zone Substation (2020 year) - Half hourly loading
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EM resolution of SCADA data supplied

2

——— 2020 Load {MVA) = = substation N Capacity (MvA) = = Substation N.1 Capacity (MVA)

Wedderburn Zone Substation (2020 year) - Daily Maximum/Minimum

-4
"

Minimum —— Maximum

o o o o
=B B R

srent Paveer [MVA)
>
[

A
=

il
5 B ©

un ul Aug Sap o How Osc

Woedderbum Zone Substation {2020 year) - Winter (June)

0.2 02

02 02
. 0.2 o2
g o1 g 01
E o1 Lﬂ, '*g' [
201 2 o1
o e I
|2 iy

oo oe

oo oo

oo oo

Men T Wel T Bl S Sm Mee T Wes T Wi st fan Men Men  Tue  Wed  Thu Bl Sem  Man  Twe  Wed  The Bl Sat S Mo
Wedderburn 2ane Substation {2020 year) - Summer (February) Wedderburn Zone Substation (2020 year) - Winter {Jlune)
0.z 0.1
&3 —l‘mnnlv e Febeiay ) g
—— sy

_ o
§ o1 A
foa .-'I
% i {il ) L A\
LR AN VY

v 0.0 —Thestay e Febay Saturday

— Sy
o LT
BHEARAEAEEIRIAEINATHANANAINININIRNGNIGININNANE RRHEHE L L R T TP H HLE LY

4

-

Apparent Power (MVAJ
s

e 2020 Load (MVA) = = Substation N-1 Capacity (MVA| = = Substation N Capacity (MVA)
Figure 30 Wedderburn 33/11kV zone substation: Apparent power (MVA) load characteristics
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3.2 Aurora Energy

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

e Figure 31 Alexandra 33/11kV zone substation: Real power (MW) load characteristics

e Figure 32 Andersons Bay 33/11kV zone substation: Real power (MW) load characteristics
e Figure 33 Arrowtown 33/11kV zone substation: Real power (MW) load characteristics

e Figure 34 Berwick 33/11kV zone substation: Real power (MW) load characteristics

e  Figure 35 Camp Hill 33/11kV zone substation: Real power (MW) load characteristics

e Figure 36 Cardrona 66/11kV zone substation: Real power (MW) load characteristics

e Figure 37 Carisbrook 33/11kV zone substation: Real power (MW) load characteristics

e Figure 38 Clyde/Earnscleugh 33/11kV zone substation: Real power (MW) load characteristics
e Figure 39 Commonage 33/11kV zone substation: Real power (MW) load characteristics

e Figure 40 Coronet Peak 33/11kV zone substation: Real power (MW) load characteristics
e Figure 41 Corstorphine 33/11kV zone substation: Real power (MW) load characteristics
e Figure 42 Cromwell 33/11kV zone substation: Real power (MW) load characteristics

e Figure 43 Dalefield 33/11kV zone substation: Real power (MW) load characteristics

e Figure 44 Earnscleugh 33/11kV substation: Real power (MW) load characteristics

e Figure 45 East Taieri 33/11kV zone substation: Real power (MW) load characteristics

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

e Figure 47 Fernhill 33/11kV zone substation: Real power (MW) load characteristics

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

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

e Figure 50 Halfway Bush 33/11kV zone substation: Real power (MW) load characteristics
e Figure 51 Kaikorai Valley 33/11kV zone substation: Real power (MW) load characteristics
e Figure 52 Lauder Flat 33/11kV zone substation: Real power (MW) load characteristics

e Figure 53 Lindis Crossing 66/11kV zone substation: Real power (MW) load characteristics
e Figure 54 Mosgiel 33/11kV zone substation: Real power (MW) load characteristics

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

e Figure 56 North East Valley 33/11kV zone substation: Real power (MW) load characteristics
e Figure 57 Omakau 33/11kV zone substation: Real power (MW) load characteristics

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

e Figure 59 Port Chalmers 33/11kV zone substation: Real power (MW) load characteristics
e Figure 60 Queensbury 66/11kV zone substation: Real power (MW) load characteristics

e Figure 61 Queenstown 33/11kV zone substation: Real power (MW) load characteristics

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

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

e Figure 64 Smith Street 33/11kV zone substation: Real power (MW) load characteristics

e Figure 65 South City 33/11kV zone substation: Real power (MW) load characteristics

e Figure 66 St Kilda 33/11kV zone substation: Real power (MW) load characteristics

e Figure 67 Wanaka 66/11kV zone substation: Real power (MW) load characteristics

e Figure 68 Ward Street 33/11kV zone substation: Real power (MW) load characteristics

e Figure 69 Willowbank 33/11kV zone substation: Real power (MW) load characteristics
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ALEXANDRA MW

Alexandra Zone Substation (2021 year) - Half hourly loading

—— 201 Lol (MW} = = Sisbatation N1 Capacity (IMWI = = Substathan ¥ Capacity (MW

Alexandra Zone Substation (2021 year) - Daily Maximum/Minimum
140

)
o WMWWM "

e | o4 Nov Dec e feb Mar [ Ape Moy »on i Aug
Alexandra Zone Substation (2021 year) - Summer (February) Alexandra Zone Substation (2021 year] - Winter (June)
120 120
£ B pne M) \
i 2 M MMM
3 ! -
MMM MM 1
0 L
e Te We e M M e e e W e M M B e O e W T Cm M e e Ta W Me M R e
Alexandra Zone Substation (2021 year) - Summer (February) Alexandra Zone Substation (2021 year) - Winter [June)
an 7o

o0
2828 §agEERERERRRERERERERERARARARRANGLAAERARGANARRENS
¥ = GSAAnAAAvVIAddIAAmAES FAANARATICANENANANERRAIAANAR

gm
g 190 SRR U (SR NS R S SN S SR —
100 fﬁ)v____,_—-—ﬂ_‘/
o — 1
o 1N a0 o ave o L2 N L2 0% 100%
—— 2020 Load (MVA) = = Substation N Capacity [MVA} = = Substation N-1 Capacity (MVA]
Figure 31 Alexandra 33/11kV zone substation: Real power (MW) load characteristics
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Andersons Bay Zone Substation (2021 year) - Half hourly loading ANDERSONS BAY MW
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Figure 32 Andersons Bay 33/11kV zone substation: Real power (MW) load characteristics
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ARROWTOWN MW

Arrowtown Zone Substation (2021 year) - Half hourly loading

" This unusual section of the graph is
likely due to SCADA errors
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Berwick Zone Substation (2021 year) - Half hourly loading
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Camp Hill Zone Substation (2021 year) - Half hourly loading CAM P H I LL MW
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Cardrona Zone Substation (2021 year) - Half hourly loading
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Carisbrook Zone Substation (2021 year) - Half hourly loading
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Clyde/Earnscleugh Zone Substation (2021 year) - Half hourly loadin;
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Figure 38 Clyde/Earnscleugh 33/11kV zone substation: Real power (MW) load characteristics
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Coronet Peak Zone Substation (2021 year) - Half hourly loading

Real Power (MW

2021 Load (W] = = Substation N-1 Cagacity (MW] = = Subsstasion N Capacity (MW}

Coronet Peak Zone Substation (2021 year) - Daily Maximum/Minimum

——Minimum — Maximum

Fual Fower (MW]

Mev Dee Jan Fab apr May Hun ul Aug

Caronet Peak Zone Substation (2021 year) - Summer (February} Coronet Peak Zone Substation (2021 year} - Winter (June}

&0 &0
50 50
g 40 % a0 A\
Eso 5 a0
£ ¢
=
Zaa T J MJ’L
&
10 10 _}! L_/.J LI P\. l
g N Y R TR | N — )
a0
Men T Wed T Rl S MmN Tue  Wet  The Bl S8 M M Mo T Wes T B Sm Sen  Mee  Tes  Wed  Thu B M W Mow
Coronet Peak Zone Substation (2021 year) - Summer (February} Coronet Peak Zone Substation (2021 year) - Winter {June}
o [
50

Real Power (MW)

a1 ——Wamaay ——Turway F }
Wednaimry  ——Thisidsy ; i ™
61 o hieacly - T Whdheutay e Thuaay |
ey ui = — ] Mty — Suraiay 1

a0 .
SRR LR PR R LR PR MU R R L HEHHHHHHHEH

50

fical Pawor (M)
H

e 020 Load (MVA) = = Subststion N Capacity (MVA] = = Subststion N-1 Capacity (MvA)

Figure 40 Coronet Peak 33/11kV zone substation: Real power (MW) load characteristics

Otago Electrical Network / Supplementary Info - Substation Load Characteristics 21-Mar-23
22132-RPT-0006 - Revision A Page | 44



ERGO

CONSULTING

INSPIRED. AGILE. GENUINE.

YET TO BE SUPPLIED

CORSTORPHINE MW

Figure 41 Corstorphine 33/11kV zone substation: Real power (MW) load characteristics
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Cromwell Zone Substation (2021 year) - Half hourly loading
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Figure 42 Cromwell 33/11kV zone substation: Real power (MW) load characteristics
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Figure 44 Earnscleugh 33/11kV substation: Real power (MW) load characteristics
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East Taieri Zone Substation (2021 year) - Half hourly loading
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Figure 45 East Taieri 33/11kV zone substation: Real power (MW) load characteristics
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Ettrick Zone Substation (2021 year) - Half hourly loading
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Figure 46 Ettrick 33/11kV zone substation: Real power (MW) load characteristics
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Fernhill Zone Substation (2021 year) - Half hourly loading
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Figure 47 Fernhill 33/11kV zone substation: Real power (MW) load characteristics
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Frankton Zone Substation (2021 year) - Half hourly loading
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Kaikorai Valley Zone Substation (2021 year) - Half hourly loading
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Lauder Flat Zone Substation (2021 year) - Half hourly loading
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Mosgiel Zone Substation (2021 year) - Half hourly loading
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North City Zone Substation (2021 year) - Half hourly loading
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Figure 55 North City 33/11kV zone substation: Real power (MW) load characteristics
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North East Valley Zone Substation (2021 year) - Half hourly loading
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Figure 56 North East Valley 33/11kV zone substation: Real power (MW) load characteristics
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Omakau Zone Substation (2021 year) - Half hourly loading
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Figure 58 Outram 33/11kV zone substation: Real power (MW) load characteristics
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Figure 59 Port Chalmers 33/11kV zone substation: Real power (MW) load characteristics
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Queensberry Zone Substation (2021 year) - Half hourly loading
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Figure 60 Queensbury 66/11kV zone substation: Real power (MW) load characteristics
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Remarkables Zone Substation (2021 year) - Half hourly loading
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Figure 62 Remarkables 33/11kV substation: Real power (MW) load characteristics
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Roxburgh Zone Substation (2021 year) - Half hourly loading
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Figure 63 Roxburgh 33/11kV zone substation: Real power (MW) load characteristics
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Smith Street Zone Substation (2021 year) - Half hourly loading
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Figure 64 Smith Street 33/11kV zone substation: Real power (MW) load characteristics
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South City Zone Substation (2021 year) - Half hourly loading

g
N el e e R el e S e e B e TS LSS e
e This unusual section of the graph is likely due to
g’“ temporary backup of an adjacent substation [
g
Sl o e e R R SR R e S e R T e T e ey e P e S e SRR P
na | *' M’ ‘ '
e
] 3 i 3 £ 3 3 E i i i
—— 2021 Load (MW — = Substation N-1 Capacity (MW] — = Substation N Capacity {MW)
South City Zone Substation (2021 year) - Daily Maximum/Minimum
0.0

Minimum ~—Maximum

ol Power (MW

Fab Mar Apr May n ul Aug
South City Zone Substation {2021 year) - Summer (February) South City Zone Substation (2021 year) - Winter {June)
30.0 00
250 250
200 = 300
: g
3 150 g 150
: £
& 100 3 10.0
& Mﬂ \j\f\v’\f‘\f\ Jfﬂ o J\f\f\f\[\/‘v\fmm\,[\/\f\
00 - L‘ - 00
Han T Wen T i bl en aon Tus Wee Thu i at uny M Fon Ten W Thu " " Sun Won Tun Wed ™ il St un Mean
South City Zone Substation {2021 year} - Summer (February) South City Zone Substation {2021 year) - Winter {June}
0.0
9.0
30
- 70
g 6.0
fse
§ a0
é 30
o —Memaay —— Teaay b
Wednestay  —— Thariday
1o ——Tridtay - Aatursay 0 ——Maetay —— Tuestey  —— WeSteitly —— Thanliy
——sunday ——prizny —tatertay  ——duneny
" BN ERRERICHRIRIINEREIEIIRURRIRIINAREAREERINEIAAY " SERNCERNTIEISIRECIRICIEI AR In R R R iR RAR et
South City Zone Substation (2021 year) - Load Duration Curve
00
] o e e e e e i e ik i i i i e i e e e e ek R
wa
Ezu
; wa
I A;—/
o —J'/_~_—
"~ 1w % o s SN a0 TN - 0% 005
~——— 2020 10ad (MVA) = = Substation N Capacity (MVA] = = Substation N-1 Capacity [MVA]
Figure 65 South City 33/11kV zone substation: Real power (MW) load characteristics
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St Kilda Zone Substation (2021 year) - Half hourly loading
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Figure 66 St Kilda 33/11kV zone substation: Real power (MW) load characteristics
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Wanaka Zone Substation (2021 year) - Half hourly loading
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Figure 67 Wanaka 66/11kV zone substation: Real power (MW) load characteristics
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Ward Street Zone Substation (2021 year) - Half hourly loading

E“ This unusual section of the graph is

E - likely due to SCADA errors

R N ————— e e A
& e

221 Load (MW — = Substation N-1 Capacity (MW] — = Substation N Capacity {MW)

Ward Street Zone Substation (2021 year) - Daily Maximum/Minimum

16.0
Minimum ~—Maximum

et

Nev Dec lan da Bug

140

o

=
a

ol Power (MW)
-
o

Ward Street Zone Substation (2021 year) - Summer (February) Ward Street Zone Substation (2021 year] - Winter {June}
180

16.0
140 140
120 120
10.0 £ wo
% 20 % a0
VAN / NMATVRRAAAAAY
40 J"\’\f‘ k\[\‘\ U \j\fw % a0 J\_/J\
20 20
hean Tim Went T & St Tan L Tus Wee Thu #i Tt Sun Wi o Hon Ton Wee Thu L $ L S WNon Tun Wed e L St n fean
Ward Street Zone Substation (2021 year} - Summer (February) Ward Street Zone Substation (2021 year) - Winter (June)

i i
H £
2 s
Z i
. 20
i ::‘;:":“" ;l:.':;'.'.': 1o ———setay  ——Tuesay  —— WeSteitly —— Thandiy
B T R O R R L P gsaasazsazasazasarasiansanasazstarsanraztnnanany
Ward Street Zone Substation (2021 year) - Load Duration Curve
s
g
s]ﬂ-’
2II'II ---------------------------------------------------------------------------
—_'___7_)}
n’n\ - o % o o SN a0 TN - 0% 1005
——— 2020 10ad (MVA) = = Substation N Capacity (MVA] - = Substation N-1 Capacity {MVA]
Figure 68 Ward Street 33/11kV zone substation: Real power (MW) load characteristics
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Willowbank Zone Substation (2021 year) - Half hourly loading
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Figure 69 Willowbank 33/11kV zone substation: Real power (MW) load characteristics
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