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Introduction

SA Power Networks is pleased to present the latest edition of the Distribution Annual Planning B&BSRt (

for the period 2025/26 to 2029/30. As South Australia's primary electricity distributor, we play a vital role in
the state's energy sector, with key responsibilities including the planning, construction, operation, and
maintenance of the distribution netork. The DAPR is an integral part of our annual obligations, providing
stakeholders with insights into our future strategies and the distributiotwoek's ability to meet the
evolving needs of our customers.

On 30 April 2025, the Australian Energy RegulafitR released its final decision on our electricity
distribution determination for the 202830 regulatory control periodRCP. For further details on our Revised
Proposal, please refertotie9 wQa S5SUOSNXYAVI GAZ2ZY F2NJ {! t 2SN bSig:

Since the publication of the 2024 DAPR, SA Power Networkslbpted a hybrid planning criteria approach,

as the basis of our Regulatory Proposal to the AER (and incorporating AER expectations via the Determination
proces$. Under this framework, network investment to addressl Nonstraints may be deferred until
projects are deemed economically viable. We are currently reviewing this new planning criteria, which may
result in adjustments to project timing and inclusion uiuire reports.

InOctober2025we initiateda Regulatory Investment Test for DistributiGi D) for a project at our Hindley
Street substation. This substation is one of four critical zone substations supplying the Adelaide Central
Business DistricOBD and forms part of the meshed 66kV metropolitan east network. The age and condition
of the existing switchgear present significant reliability and safety risks to both SA Power Networks personnel
and the public. To mitigate these risks, we are planningptace the 68V switchyard at the Hindley Street
substation. The Options Screening Rep@SER for this project has been published, and the Assessment
Reports are scheduled for release in 2026. For further information, please reSectmn5.

The Hindley Street project, along with other replacement and capacity expenditure initiatives, addresses risks
associated with asset condition and supports the significant forecasted electrification and load increases as
South Australia transitions to a mesustainable energy future.

Attachmentsto Distribution Annual Planning Report

The followingattachments form part of o uDAPRand are availablgia the relevant links on our website.

Network Visuaisation Portal This portal complements the DAPR directing users to useful
sources of network datasuch as our load forecastand
provides a visual indication of network capacity for importin
and exporting to the distribution network.

The Network Visualisation Portal is accessible with a sin
registration and is available to all customers.

System Limitation Templates Excel file listinctaugmentation works and asset replacemen
projectswhere the unit cost of the asset exceeds $200,880
each year of th026-30 period.

Projects with Changed Dates Key projeci Q (i foiviide Z0RG30 period.



https://www.aer.gov.au/industry/registers/determinations/sa-power-networks-determination-2025-30
https://dapr.sapowernetworks.com.au/
https://www.sapowernetworks.com.au/industry/annual-network-plans/
https://www.sapowernetworks.com.au/industry/annual-network-plans/
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Purpose ofDistribution Annual Planning Report

This DAPR has been prepared by SA Power Networks to comply witlatibedNHectricity Rules (NER
clause 5.13.2. This report is published annually on our website in accordance with clause 5.13.2(a)(2) and
provides the information specified in Schedule 5.8.

The DAPR is intended to inform regulators, market participants in dtiemal Bectricity Market(NEM), and

other stakeholders about existing and forecast system limitations on our distribution network together with
details related to our asset replacement programs and network performance within the forward planning
periodfrom 2025/26 to 2029/30

Guide to this Document
The DAPR is organisido the followingsections

About SA Power Networks
Provides an overview ofuo business structure and the frameworks waee required to work withinas well
asa description of oudistribution network and assets

Factors impacting our Network and Future Challenges

SA Power Networks must act to respond to the various factors that influence our network and the future
challenges we are facipgcluding those challenges relating dbimate change, cyber security threats, the
transition to @nsumerEnergyResourceCER and rapid changes in network technology.

Changes since the previoussiribution Annual Planning Report
Details he changes both to SA Power Networks projects and\ia&since the DAPR wéast published to
inform external stakeholdersf changes impacting the network.

Forecasts for the forward planning period

Details the network constraints resulting from forecast demand growth, asset retirements and asset de
ratings. Includes the system constraints at zone substations and primary feeders, and details consideration
for possible regulate@tandAlone Power System (SAP¥$solutions. The forecasting methodology used to
identify constraints is detailed in Appendix C.

Networks Investment
Provides information on the prudent and efficient network investment we are planning in response to the
forecast network constraints.

Demand Management and Noietwork Opportunities

Describes how market participants can provide feedback and alternativanatwork demand management
solutions to address the network limitatiomeferred toin Section4. It alsq provides information on the
different demand management solutions SA Power Networks currently has in progress and those under
consideration for future needs.

Asset Management
{! t26SNI bSig2NLaQ aasSid YI yl 3SYS yassetkclashad®d cficle A &
strategies.

Network Performance
Provides a review of the network reliability and quality of supply performance.

Information and Communications Technology Systems Investments
Details the information and communications technology system projects related to management of network
assets in the forward planning period.
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Planning
Details the joint planning currently undertaken with ElectraNet, the principal Transmission Network Service
Provider in South Australia. Regional development plans are detailed in Appendix D.

Glossary and\ppendices
A glossary and ppendices have been included for the relevant contact people, compliance checklist,
forecasting methodology and detailed regional networkps
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1. About SA Power Networks

SA Power Networks has always valued its key role in ensuring the South Australian electricity distribution
network supports the needs and development of South Australia and its communities. SA Power Networks
has proudly served South Australians since 1948ally as part of the Electricity Trust of Souilstralig

and then as a standlone distribution business, established in 1988en the electricity supply industry was
transformed by a new regulatory framework.

SA Power Networks the registered Bstribution Network Service Provider ONSP in South Australia, our

primary responsibility is planning, building, operating and maintaining the South Australian electricity
distribution networkt 'y S&daSyidAlf O2YYdzyAGe |adasSid FyR O2NJ
infrastructure. SA Power Networkl®es this in a safe, reliable, efficient and prudent manner.

SA Power Networks is 51% owned by CK Infrastructure Holdings Li@ikdr(d Power Assets Holdings,
which form part of the Cheung Kong Group of companies. The other 49% is owned by the consortium PIKA
HoldCo

Figurel. Our Role in the Community
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1.1. Our Statutory and Regulatory Framework

SA Power Networks is regulated by multiple statutory and legislative requirements across areas
of energy, occupational health and safety, environmental, industrial, competition, consumer
protection and national security laws.
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1.2.

Electricity regulation of th&lEMis primarily through thé&NER enabled by the National Electricity
Act and the National Electricity LANEL (a schedule to thé&ational ElectricityAct).

The NELestablished the key regulatory bodies of the NEMhe Australian Energy Market
CommissiofAEMG who set theNER the AERvho enforcegshe NERandthe Australian Energy
Market OperatofAEMQ who operates the energy market. The NEL asts out the National
Electricity ObjectivedNEQ, which promote efficient investment in, and efficient operation and
use of, electricity services for the lotgrm interests of consumers of electricity with respect to:

9 price, quality, safety, reliability and security of supply of electricity;
9 the achievement of targets set by a participating jurisdiction

o forreducing the dza 4 NI f A | Qyas eRidbsBS)0K 2 dza S

z

o UKFG INB tA(1Ste (G2 O2yiGNROdziA2y (2 NBF
SA Power Networks aims to meet these objectives through investments that promote:
1 reliability and safety
9 choice and empowerment for customers
 supportoursi I 1SQa yl A2y fSanBAy3I SySNH& (NI yaai
9 affordability and equity.

Our planned investments are assessed by AlieRas part of their economic regulatory role
through the revenue proposal process.

We must also comply with the conditions tife Electricity Distribution LicenseElectricity
Distribution CoddEDQ and Electricity Transmission Licend&Tq which are provided by the
Statebased regulator, the Essential Services Commission of South AUE&L® SAwho also

retain responsibility for setting service levels. Whilst the Office of Technical Regi@atBris
responsible for setting and overseeing the safety and technical regulation of the energy industry
in South Australia.

Our electricity distribution network

The electricity distribution network in South Australia is vast, covering more than 178,600km
along a coastline of over 5,000km. We supply electricity to ar@4%000 customers ranging
from isolated farms in rural areas to industry precincts, regional and metropolitan residential
homes, businesses, and city centres.

South Australia is very sparsely populated except for the coastal area with approximately 70%
of customers residing in major metropolitan areas but only serviced by 30% of the network
infrastructure in terms of circuit length. This results in the remairdfigo of customers being
serviced by 70% of the network infrastructure in terms of circuit lengterefore, the average
customer density per kilometre of distribution line in South Australia is the lowest amongst the
DNSPs in the NEM.

1.2.1. Network configuration

Our distribution network is predominantly a thrg#ase system, with some single
phase components used mostly in rural and remote areas. Thdrantmission
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network supplies and connects zone substations, operating at 66kV and 33kV. In rural

and remote areas, the singfghase system predominantly operates at 19kV. Thirty

LISNOSy G 27F

2dzNJ ySi62NJ)

A a

O2 YLINRA 38HR 2 T

lines. In higher density rural and urban locations, the thphase distribution feeder
system most commonly operates at 11kV, however some 7.6kV distribution feeders still
exist. This 7.6kV voltage is a legacy voltage level, being phased out ofwelnd he
standard low voltage customer supply is 230V at 50Hz.

1.3. Our network operating environment

The network is centred around Adelaide and supplies electricity to the ssaghcoastal region
of South Australia and north towards inland South Australia as shotigume2 which alsahe

demonstrates extent of our overhead network in South Australia.

Adelaide and much of South Australia has a dry climate featuring greater extremes of summer
temperature than most other Australian capitals. Extended periods of heatwave conditions can

occur in summer. During these heatwave periods, summer daytime terpesacan exceed
40°C for several days in a row and overnight minimums can remain ab8€d@0some of those

days. South Australia, as a result has one of the peakiest electricity demands in the world driven

by the extraordinary demand for cooling duriagr hot summers.

Figure2. Map of the Network
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1.4. Our Network Distribution Assets

Our network extends for over 90,000km, and includggproximately400 zone substations,
77,500 street transformers, more than 620,000 Stobie poles and 200,000km of overhead
conductors and underground cables. Our assets also include switches, meters, and many
ancillary systems as well as fleet and depot facilities speesdss the StateThe total power
system capacity of the network under normal operating conditions with all major plant in service
is considered the system being in N condition.

1.4.1. Subtransmission network

The SA Power Networks striansmission network includes transmission connection
point substations, sultransmission lines, zone substations and associated protection
systems to ensure the safety and operability of the network.

Transmission connection point substations

{! t26SNI b Fangntsdldn dyStentigigapplied Hytransmission connection
point substations. While there are some exceptions, in most cases these connection
point substations are jointly managed by ElectraNet and SA Power Networks and they
typically operate at either 275/66kV, 132/66kV or 132/33kV.

Transmission connection points are categorised according to the different levels of
reliability and security of supply, specified B COSWithin the ETC.

Metropolitan 66kV sutransmission lines

{! t26SNJ bSig2N] aQ-trariSnisdidd hddvbrk domsigts of fivg 66kV & dzo
meshed systems supplied from the associated connection point substations, which in
GdzNy adzLlLd @ {! t26SNI bSGo2N1aQ YSOUNRLIRTE A
systens contains multiple connection point substations. The fifth region, the Adelaide
Central RegionACR was most recently created lBSCOSWithin the ETC to define the

area containing the larger Adelaideer@ral Business District (CBD. The ACR is
independantly planned even though it is meshed within the larger Metro East region.

The supply capacity of the metropolitan meshed 66kV networks is dependent on the
rating of the individual lines and circuit breakers within the network. The network
planning criteria for these systems stipulate that no load will be lost for a single 66kV

line outage or a single ElectraNet transformer outagel (Kondition) under 10%
Probability of Exceedanc&dPoB conditions. The ETC refers to these connection points

Fd WOFGS3I2NE nQ FyR WOl GS32NE -1pradsmisdiod NJ { K
line and connection point transformer capacity to be continuously available by the
transmission network service providérNSH.

| 2yaSldzsSSyidtes {! t28SN bSitnashbsoflines &réd NP LI2
planned such that their emergency rating exceeds the load through the line under
contingent conditions at a 10 PoE level of demand. These lines are also planned such
that their normal rating exceeds the 10 PoE load under normal conditions (ie all
equipment inservice).

The metropolitan sultransmission network consists primarily of overhead power lines,
except for the CBD network which is predominantly supplied by underground cables. In
G20FKf X I NRdzyR yi2 2F {! t 2tarsmidsidin Sysied &) a Q
undergound.

10
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Country 66kV and 33kV stitansmission lines

{1 t26SNI bSG2N] 4aQ ORammisddd linesade predbryiranthyo o | +
radial systems, designed to carry normal loads under 10 PoE conditions. They are
generally not designed to-lll standards as most of these lines are radial in nature and
predominantly consist of overhead construction, with a repair time of typically 12 to 24
hours.

Country radial sultransmission lines are considered for-dalialisation where the load
exceeds 30 MVA and / or where the performance ®RI&D indicates a positive net
market benefit.

Meshed 66kV and 33kV sttansmission lines, which do exist within country regions,
are planned to a Nl standard as per the metropolitan 66kV stnnsmission network.

Zone substations
{! t 26SNI bSi62N)] aQ RA & G30Bzondzsubstaonsy S 62 N A

Zone substations are supplied by swhnsmission lines. While there are some
exceptions in rural areas, metropolitan zone substations are typically supplied by two
(sometimes more) sutransmission lines that are connected to the substation bus via a
series of circuit breakers and disconnectors. Under the NER definitions, zone
substations are classified as stiansmission assets.

SA Power Networks usually receives supply from the ElectraNet transmission connection
point at a voltage level that is approximately 100% of the nominal voltage. This voltage
GKSy FrLtfta a LI26SNI Ada RAAGNAOdziSR- [ f2y
transmission lines to its zone substations. The majority of zone substation transformers
have onload tap changersdLT(that have the ability to raise or lower voltage levels in
response to demand changes to maintain nominal voltage. Alternatively, 1liag&o
regulators may be also used to regulate the output voltage where the transformers are

not equipped with OLTCs.

{! t26SNI bSGg2N1aQ T2yS adoaidliArzya | NB |
based on a normal cyclic rating, and 50 PoE load following the worst single substation
O2yiliAy3aSyoOe O2yRAGAZ2Y oF&SR 2y (GKS T2yS 3

Subtransmission protection

SA Power Networks uses bestdeavourgo coordinate the protection systems across
the network to protect our assets, employees and the general public against all credible
faults. Protection devices must be set such that network security is maintained or
improved and fault clearing times arelsected with due consideration to supply security
and safety. The integrity of these settings also relies on customers / generators
informing SA Power Networks where they wish to alter previously agreed settings.

Subtransmission protection settings are selected with consideration to future network
capacity requirements and fault levels applicable for the normal operation of the
YySGig2N] ® DSySNrttes {! t26SNJ bSiig2N] aQ
distribution network from faults, not network overloads.

11
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1.4.2. Distribution network

1.4.3.

The distribution network typically operates at 19kV single phase in rural and remote

locations and at 11kV three phase in higher customer density rural and urban locations.
The standardow voltagecustomer supply voltage is 230 Volts single phase or 400 Volts

three phase at 50Hz.

The distribution network consists of overhead and underground assets. The overhead
distribution assets are supported by approximat@®5,000poles. These poles are
largely constructed in house by SA Power Networks from steel and concrete and are
known as Stobie poles.

11kV and 7.6kV feeders

{! t26SNIbSGE2N]1aAQ mm] £ | yhseradial leederdtisat R S NE
provide supply to distribution substations, which transform the voltage down, to either
400V threephase or 230V singighase. Feeder capacity may be limited by the zone
adzoaldl A2y Qa mm{zx 2Nl 71TdPc]+ OANDdZAG ONBI ¢
OLo6tS SEAG NIdAy3dI 2N GKS 20SNKSIR 02y RdzO

19kV SWER systems

{! t 26SNJ bSGo2NLaQ wmd] + { 2pbase canduator $hgta O 2
supplies singkphase power to distribution substations. SWER systems typically
operating at 19kV have traditionally been used to supply small amounts of load over

long distancessuch as to supply farms in remote areas. The largest SWER isolating
transformer used by SA Power Networks has a capacity of 200kVA.

Distribution substations

Distribution substations convert the voltage fronghlVoltage HV) to Low Voltage (V)

YR YI& 06S O2yySOGSR G2 {! t26SNI bSig2N]
The secondary voltage of the distribution substation may (nominally) be either 400V
(three-phase), 460V (single phase) or 230V (sipblese) and can supply either a single

customer or a LV distribution system from which multiple customers may be connected.
Low voltage network

The LV distribution systems operated by SA Power Networks are either radial three
phase 400V (threphase) or 460/230V (singfghase) systems used to supply multiple
customers from a single distribution substation.

Asset summary

I AdzYYIFINEB 2F 2dzNJ FaasSia OFy 6S F2dzyR Ay
Power Networksavailable on théAER website via this link

12
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2.

Factors impacting our Network and Future Challenges

This section provides detaid$ SA Power Networkbperating environment and descriptions of factors
that are having a material impact on our network as per Schedules 5.8(a)(2), 5.8(b)(5) of thendER
the future challenges ware facing in operating our networks

2.1. Consumer Energy Resources

ldzA ONF £ A Qa GNIyaAxdazy (26FNRaA | ySi 1T SNR SY
consumption and demand forecasts.

Customers are moving more of their energy needs to electricity through the increased use of
electric vehicles and the transition away from gas for hot water, heating and cooking. This energy
transition can be seen in the below forecast from AEMO whichigigdn increase in electricity
consumption. However, it is predicted this increase in consumption will be largely offset by the
increase of CER such as rooftop sotart® Voltaic PV) and household batteries.

Figure3. Forecast South Australiannualelectricity consumption (TWh)Source: AEMO, ESQ025
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South Australia has high levels of CER in the NEM with are®¥idof residential customers
having solar PV installed. The strong growth in solar PV installations is expected to continue, and
beyond that, other new CERSs such as battery storage laatriE Vehicle$EV) will increase. CER

is having a material impact on the network which was not designed for complewaydlows

of energy.

2 SONB (NI yaA i odrgtangadd SkWs pe phaBeN@port option foesidential
customers tdflexible exportsallowing customers t@export up to10kW per phase most of the
time.

During periods of high solar generatigrarticularlyin springand summer, when there is low
underlying demangrooftopsolarOF y ISy SNI S Hwmnm: 2 Atafydtei K ! dz
level this can pose challenges tuverall stability particularlyduring transmission outages, like

the loss of theHeywood interconnector. At the local leveigh reverse flowgan encroach on

voltage and thermal limiteind leson the effectiveness otritical safety nets like our under
frequency load shedding scheme.
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2.1.1.

2.1.2.

Network hosting capacity

The uptake for rooftop and grid scale solar can encroach on thermal and voltage capacity
limits. The first limit to bind is generally voltage, which can result in localised power
guality issues. Detailed modelling of our low voltage network suggests tihatle?kW

of exports can be supported per customer before limits start to be exceetieese
issues aréncreasingly occurring at higher levels of the netwaskwvell, withconstraints
appearing across the higloltage and sultransmission networks

2 S0@S RS@St 2 LIS Rthak HastiGubléd the ambuxf-ofisSlat th& dan be
hosted in the network by 202&nd beyond compared toour 2020 base Thisincludes
additional monitoring at zone substatiendistribution transformers and from smart
meters; time of use tariffs that incentivise customers to shift their loads to the middle
of that to soak up excess solar; flexible exports to communicatetiraalcapacity limits
G2 Odzad2YSNRA Ond stahdard NOHMY a@SVERIVELINdETter bettings.

Achievement of net zero targets is likely to result in increased electricity consumption,
as customers electrify their appliances to make the most of renewable energy.
Electrification could result in the distribution network supplying up to 60% of South
Aud G NI £ A I d up Srgh® 208 doday. If managed poorly, significant network
investment will be required in response to increasing peak demand. Our Flexible
Connections program, enabled by behind the meter interoperability, seeks to encourage
customersto shift loads to minimise overall impacts to the network, resulting in the
lowest overall cost to all consumers.

Power system security

Rooftop solar is the largest source of generation in South Australia and at times can
power the entire state, yet the vast majority has no monitoring or control capability,
presenting operational challenges for SA Power Networks, ElectraNet and AEM@. Durin
rare periods of elevated risk system security, for example an outageepivétdd
interconnector to Victoria, solar mudbe curtailed to maintain minimum demand
thresholds to avoid the system reaching an insecure state following a credible
contingency.

Commencing 2020, in consultation with AEMO, SA Government and the solar industry,
a series of initiatives and regulations were launched to ensure South Australia could
continue to operate a secure system with very high levels of rooftop solar, including:

1. May 2020: Enhanced Voltage Management including emergency voltage raise
as a last resort capability to curtail legacy solar systems

2. October 2020: Emergency backstop requirements for exporting generators

3. December 2021: Dynamic arming of our undéfequency load shedding scheme
(UFL%to ensure reverse flowing feeders do not exacerbate frequency decline

4. July 2023: Dynamic Exports requirements for exporting solar systems, enabling
the role out of Flexible Exports as a standard option for residential customers

Maintaining high levels of compliance is a key to supporting system security. In addition
to the new standards listed above, systems must be commissioned with AS4777.2:2020
region A settings. These settings ensure solar carthidrigh voltage disturbanseand

do not exacerbate contingency events. SA Power Networks launched an automated
compliance program in May 2023 to manage risks to system security.
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2.1.3. Transmission voltaglevels

It hasalsobeenidentified that the flow of capacitive reactive power fro®@A Power
Networksis contributing to the occurrence of high voltage levels o &Ansmission
system especially at times of low state demariéithis trend ontinues, and there is a
critical contingency event (such an outage on the Heywood interconnectorng a
low demand periodvidespread ovewoltages on the SA electricity syst@ould occur
SA Power Networkare working with ElectraNeand are currently undertaking a RDT
to addressconnection point power factoissues,refer to Section 5.12 for further
information.

2.2. Asset Ageand Condition

SA Power Networks has a high focus on asset management and employs good electricity industry
asset management practices. During the forward planning period, we plan to continue working
towards the alignment of our asset management practices with the tateset management
industry standard, 1SO 55001.

{! t26SNI bSG62N1aQ 2O0SNKSIR LR2gSNI tAYyS ySig:
which results in high exposure to a saline environment. This continues to shape how we manage
our assets withthe 84S0 Qa O2NNR&A2Y T2yS LINRPFTAES ARS)
Database.Noting corrosion zones extend further inland due to the transfer of airborne salts by

the atmosphere. The different corrosion zones are providdeigare4.

Figured. Atmospheric corrosion zones map in South Australia
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2.3.

We alsohave one of the oldest distribution networks in the NEM, with a large proportion of our
network installed between the 1950s and 1976wever,we areonly in the early stages of
replacing many of these assets. Consequently, replacement levels have been increasing recently
to offset poor condition due to age and to manage overall network risks.

ClimateChangeRisks

The Bureau of Meterology(BOM) has determinechustralidd & O fs &xjgerieh@ng the effest
of climate change witlthe average temperature in Australia increasing by’@$ince records
began in 1910This isimpactingour network through increasinghe risk and intensity of
bushfires and severe weather events.

2.3.1. Bushfires

Since the 1950shere has beenmincrease in extreme fire weather and a londjee
seasonfor South Australia evident the figure below It is expected the number of
dangerous fire weathedays,and a longer fire season will continue to increaseause
of climate change.This is increasing risks to odistribution network whichtraverses
bushfire risk areas where an electrical fault could result in a fire ignition

Figure5. Change in the number of dangerous fire weather dajysce 1%0 to 2022 Source BoM, State
of the Climate2022

The bush firgisk areas in South Austrabae:
1 HighBushFre RskArea- includesthe Adelaide Hills, Fleurieu Peninsula, Clare,
Lower South East, parts of Kangaroo Island, parts of the Eyre Peninsula and
WirrabaraForestin the Mid North.

1 MediumBushFire Risk Areareflectsfringe bushland areas across the state

1 NonBushFre RskAreas consists of the metropolitan area, aNdrth Westand
EastPastoral districts.
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We are actively managing the increasing risks faced by bushfires thoauwddushfire
mitigation progranwhich addresgsthe network infrastructurerisks in High Bush Fire
Areas.

Figure6. Bushfire risk areas in South Australia
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2.3.2. Severe weather events

TheBOMhasalso predicted svere weather eventsSWH will increase as a result of
climate changeWe have also observed thisom our longterm patterns of historical
weatherdriven reliability outcomesCurrently, SWEs are the major cause of prolonged
interruptions toSA Power Networks

Lightning and high winds cause the most damagéh lightning strikes directly
damagdng network equipment, what high winds can blow limbs or whole trees onto
power lines.Power interruptionsas a resultcan be extended, especially for customers
in remote areas where the network is sparser and radial lines are longer.

We are addressinghe risk of severe weather eventshrough a range of programs
including:

1 Targetedcapex spend to improve reliability in communities with the worst
outcomes and

i Strengthening the networkagainst increased severe weather including
heatwaveghrough variousapex programs
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2.4.

Further to the risk of bushfires and severe weather evedtsing the summer of 2024/25 in
South Australia, rainfall reached its lowest levels on record. The lack of rain led to a
unprecedenteduild-up of pollution on our powerline insulators, which caused multiple outages
across our network.

Cyber threats to our network

Recent cyber events affecting large corporations have demonstrated the growing importance of
cyber security. We have an obligation under the Commonwealth Security of Critical
Infrastructure Act 2018 as an operator of critical infrastructure to maintaincitger security

and resilience of the network. We are taking active steps to ensure our networkfamdhation
CommunicationTechnologysystems are protected in accordance with industry best practices
and compliant under the Commonwealth Security of Caltinfrastructure Act 2018.
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3. Changes since the previousdiribution Annual PlanningReport

Schedule 5.8(a)(5) of the NER requires SA Power Networks to provide analysis and explanation of any
aspects of its forecasts and information provided in this DAPR that have changed significantly from
previous forecasts and information provided in the preicg year.

3.1. Regulatory Investment Test for Distribution
One RIID has been initiated by SA Power Networks since the publication @024DAPR
91 Hindley Street 66kV Replacemdtrisuring Reliable Supply for the Adelaide CBD

Details about all RIADs currently in progress, as well as projettat SA Power Networks is
forecasting as potentially requiring a FDTin the future, can be found fBection5.

3.2. Planning Criteria Review

For the 202530 regulatorycontrol period, SA Power Networks adoptea hybrid planning
criteria. N constraintdhave deterministic planning criteriapplied, andN-1 constraints have
probabilistic planning criteria appliedWhile this changedoes not currently impact N
constraints,network investmento address\N-1 constraintamay bedeferred untilthe project is
determined economically viable, that is, when the available VCR benefits outweigh the
equivalent annual cost of the projedhere this has resulted in the deferral of projebtsyond

the reporting period, these proj@shave not beeneportedin this document.

SA Power Networksiiis the proces®f reviewing and embedding this new planning criteria, and
therefore there may be further changes to project timing and inclusion in future years.

19



SA Power NetworksDistribution Annual Planning Rep@®25/26 t02029/30

4. Forecasts for the forward planning period

4.1.

4.2.

Demandand Capacity Augmentatiofrorecasts

Inaccordance wittschedule 5.8(b)(2) and (2A) of the NER, we provide forecasts for the forward
planning period. These forecasts comprehensively cover load predictions and the expected
utilisation of distribution services by embedded generation units at transmission connection
points, subtransmission lines, and zone substations. Télevantdetails where applicable, are
made accessible through obetwork Visua#ation Portal

Adetailed account of the forecasting methodology employed, the sources of input information
utilisedand the assumptions applied in generating the forecasts are presentdggdandix @
Forecasting Methodology

4.1.1. Load Forecasts

The maximum demand forecasts provided are designed to offer our customers
information for evaluating network conditions during periods of peak demand, which is
typically observed during a hot summer evening.

Similarly, he daytime minimum demand forecasts provided are specifically designed to
offer our customers information for evaluating network conditions during periods of
peakembeddedgeneratingunit exportsto the distribution network.

Furthermore, SA Power Networks hasesented export capacity forecasts for
embedded generating units across sulransmission, connection points, zone
substations, and 11kV feeders, encompassing R¥rgl Sorage Systems and non
Inverter EnergySysteminstalled capacity.

4.1.2. Future transmissioq distribution connection point forecast

ElectraNet and SA Power Networks do not forecast a requirement for the establishment
of any new transmission connection point substations in South Australia within the
forward planning periodSection 4.4.1 below detailsugmentationthat is proposedto
alleviatesubtransmission line constraintsithin the forward planning period

4.1.3. Forecasts of performance agairnie Service Target Performance Incentive Scheme
reliability targets

This information is presented Bection8.1.1Reliability Performance Forecast.
Network asset retirements that result in a system limitation

Schedule 5.8(b1) and (b2) of the NER require SA Power Networks to provide information on all
asset retirements that would result in a system limitation, in the forward planning period.

The vast majority of our asset replacement (retirement) programs involve assets that have a
replacement unit cost of less than $200,000. Details of these programs are set out below.

For asset replacement projects consisting of assets greater than $200,000, a system limitation
template has been prepared. The system limitation templates can be foutiteifNetwork
Visualisation Portal
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Conductor replacement program

The overhead line conductor replacement program involves the modern equivalent
replacement of conductors that have reached their end of life and cannot be economically
maintained or refurbished.

Conductors are replaced when their poor condition presents unacceptable risk to safety,
reliability and network securit@and it is financially prudent to do so. To determine whether a
conductor needs to beeplaced, a risbased approach is used, taking into consideration
historical performance, routine inspections and impact to service levels.

Conductor replacement activities will be undertaken at various locations in South Australia
throughout the forward planning period. Note, conductor replacememdy be undertaken
during bothplanned and unplannedorks

Underground cable replacement program

The underground cable replacement program involves the replacement of high voltage and low
voltage cables that have been identified as having a high risk of failure. The identification process
may consist of performing onlinénspection (oil filled cablesgind offline tests (only for HV
cables)pr analysiof historical datao determine trendssuch aghe location of failure, type of
failures, the date of failure where available as well as local knowledge from various depot
personnel.

Poor condition nderground cables are replacdzhsed on theitistoric performanceknown

risks and when the cable is at the end of its expected life (high level of cable deterioration). The
methodology for identifying whether an underground cable needs to be repladeabisd ora
combination of the following:

9 Historical failure;
1 Operational inspection by online and offline cable testing;

9 Failure trend analysis especially on cable sections that have failed numerous times
within a short period of time;

1 Cables that have experienced historical high loaahsl
1 Impact to service levels.

The underground cable replacement program consists of both planned and unplanned works
and are undertaken at various locations across South Australia.

In recent years, the network performance in the Adelaide CBD (Adelaide Business Area) has
fallen short of thereliability targets set bfSCOSAhis underperformanchas beermprimarily
attributed to the increasing failures aigeingpaperinsulated lead PLY cables which are
reaching the end of their service life. To address this idsuneling was sought and approved by

the AER for increased cable replacement expenditure in the-3028CP. This funding will be
usedto replacethe poorlyperforming PLY cables in the CBDallgnmentwith the regulatory
allowancethe replacement oPLYtablesn the CBIhas beerplanned for theupcomingforward
planning period.

The ACRand Eastern suburbs stitansmission network is subject to stringent reliability

requirements under th&eTCand the Whitmore Square to Magill 66kV-dled cable currently
supports supply security under-ANand N3 contingencies. However, this filled cable is in
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poor condition with an ongoing history of oil leaks. In 2020, innovative cable oil leak detection
technology was applied to allowed for faster identification of the location of leaks. Due to high
ongoing maintenance and repair costs, along with environmleobncerns, the Whitmore
Square to Magill 66kV cable is well beyond its serviceable life. As a result, network reinforcement
works and the decommissioning of the Whitmore Square to Magill 66kV cable are being
considered in the forward planning period tosure continued compliance with ETC reliability
requirements and maintain support to ElectraNet during contingency events

Pole renewal program

¢KS LtS NBYySglt LINRPINIY Ay@2f@dSa GKS WEA1S
their end of life and pole plating or #@ating (refurbishment) where the base of the paken be
reinforced with steel plates. Most of the pole renewal prograxpenditure involves the
replacementof Stobie poles. However, the majority of taesetsenewed are through the pole

plating ¢efurbishmen) program to extend the life of corroded Stobie poles. A Stobie pole
consists of a concrete core with two outer skdeams interconnected by bolts to ensure pole
strength.

Stobie ples are renewedvhen they are irpoor condition.Thefailure mode is typically due to
ground level corrosion. The methodology for determining whether an individual pole needs to
be replaced or refurbished is performed by undertaking a visual condition assessment and
measurement of steel corrosion at the leasf the pole.

Pole renewal activities aréo be undertaken at various locations across South Australia
throughout the forward planning period.

Pole topreplacement program

Thepole top structureprogram involves the replacement of existipgle top structureshat
have reached their end of life and cannot be maintained or refurbished with the modern
equivalent. Much of the program involves the replacement of overhead insulatarss arms
tapping arrangements and conductor restraints.

Pole top structuresire replaced when their poor condition presents unacceptable risk to safety,
reliability and network securityand it is financially prudent to do sd&outine inspections
determine whether apole top structureneeds to be replaced.

Pole top structurereplacement activitieswill be undertaken at various locations in South
Australia throughout the forward planning period. In some instaned®n a pattern of poor
performance has been identified in a section of network, a specific project will be undertaken
to replace pole top structures within the specified section of network.

The replacement of pole top structures (including insulat@dgterminedthrough a riskbased
approach. Defects identified through the OCI are reviewed and a work value (risk) determined
alongwith an estimated cost to repair/replace. Works are then prioritised based on a risk vs cost
approach andreplacementsan be undertaken througboth planned and unplannegorks

Recloser renewal program
The recloser renewal program involves the replacement or refurbishment of high voltage
reclosers ranging fron7.6kV to 33kV, that are obsolete or have reached the end of their

expected life. Refurbishments are undertaken where possibikerwise the reclosers are
replaced.
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Reclosers are small sebntained circuit breakers that are typically mounted on a pole. They
are designed to protect powerlines with more intelligence than fuses. All reclosers can sense
different types of faulsand are able to open and reclose a circuit in the event of transient faults.
Reclosers are typically located in substations andlm&whilst remote controllable units have
been installed more recently at bushfire risk area boundaries.

Reclosersmay be replaced for reasons includingpoor condition, protectionchangesand
limitations, or no longer being supported by manufacturefe methodology for identifying
whether a recloser needs to bepkacedis a combination of the following:

1 Operational inspection;

1 Recloser counter reading;

9 Historic failure rates for unplanned replacemerasid
1 Risk to network service levels

We have identified increasing faills®f legacy hydraulic reclosers. These assetsnot be
recommissiored on siteby changinghe coil size and therefore present a known risk that cannot
be effectively manageby cyclic inspection or counter reading.

Recloserreplacementactivitieswill be undertaken at various locations across South Australia
throughout the forward planning period.

Voltage regulator replacement program

The voltage regulator replacement program involves the replacement of HV regulators (ranging
from 7.6kV to 33kV) that are at the end of their useable life, are obsolete, unable to be
refurbished or have failed in service.

Voltage regulators are designed to maintain a constant voltage #erf a powerline feeder
They differ from transformers in that the active conductors on either side of the voltage
regulator are at the same nominal voltage level. Voltage regulators are mounted on poles or
ground mounted and are usually located mid feeder.

The methodology for identifying whether a voltage regulator needs to be replaced is a
combination of the following:

9 Operational inspectios)

9 Condition monitoring;

9 Monitoring historical failure ratesof unplanned replacementsand

i Risk to network service levels
We have identified increasing faillsef existing, legacy voltage regulato3il samplingests
on these assetsannotbe conductedand thereforethese voltage regulatorpresent a known

risk that cannot be effectively managég inspection and condition monitoring.

Voltage regulator replacement activiti®gll be undertaken at various locations across South
Australia throughout the forward planning period.
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Ground level switchgear renewal program

The ground level switchgear renewal program involves the replacement of medium voltage
(7.6kV to 33kV) ground level switchgear that are approaching the end of their expected life and
cannot be maintaineddowever, sme types of switchgear are also refurbished using spare parts
or availability of new components for specific makes/models.

Switchgear is renewed due to age and deterioratibhe failure of switchgear can restitt
operational restrictions on the networosingan unacceptableisk to the safety, reliability and
security of the networkThis can occur due to thebsolescence and inability to source spare
partsto repairswitchgear.

The methodology for determining the renewal of ground level switchgear is based on:
9 Condition monitoring through inspection;
1 Monitoring of historical performance and known failure rates;
1 Reviewingperational restrictions affecting network performance;
1 Reviewing how bsolescencevill lead to future restrictionsand
1 Risk to network service levels.

Ground level switchgear renewal activities are widespread throughout the underground
network in South Australia.

33kV and 66kV substation circuit breaker replacement program

Substation circuit breakers provide an essential role within SA Power Ne®meksork,
providing controlled switching and fault isolation for both the high voltagetsafismission and
distribution networks. The safe and reliable operation of these assets is critical to network
operation as they provide essential control and prdiec functionality necessary to maintain
public safety and the ongoing reliable supply of electricity to our customers. The consequences
of in-service failures of these assetmnge from wide scale supply interruptions, hazards to the
environment andpublic safety, catastrophic fires and collateral damage to major substation
assets.

Replacement of circuit breakers is planned as their performance degradetheynedpproach

the end of their economic lifepresening unacceptable risks to safety and network security.
Planned circuit breaker replacements are determined using askd approach that considers
age, condition, performance and failure consequenoésndividual assets. Circuit breaker
replacementadivities include both planned and unplanned replacement projects undertaken
at various locations across South Australia.

The planned and unplanned circuit breaker replacement progiaangoingthroughout the
forward planning period.

Instrument Transformer replacement program
Current transformers@T$ and voltage transformer&/T9 are collectively known as instrument
transformers. Within substations, they are predominantly used with protection and metering

devices to control and monitor the network and detect faults. In this application, they are
essential to safandreliable operation of the electricity supply network.
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Replacement of instrument transformers jdanned as theér condition degrades and they
approach the end of their economic lifpresentingunacceptable risks to safety and network
security.

Planned replacements are determined using a Hs&sed approach thatconsidersage,
condition, performance and failure consequenadsndividual assetdnstrument transformer
replacement activities include both planned and unplanned replacement projectbe
undertaken at various locations across South Australia.

Substation Direct Current supplies replacement program

Substation Dect Qurrent (DQ systems provide supplyo critical substation protection,
communicationssupervisory control and data acquisitioBGADAand meteringequipment
that isindependent of Aernating Qurrent (AQ mains

These systemare an essential partdf !t 2 g S NJ abily(toarecdN@r &din major storm
events and ar@esigned to ensursupplycontinuity for essential systemi®r a periodsufficient
for emergency response and safe restoratiorWfAGupply

All major substations are provided with DC systemcomprisingof batteries, charges; DC
distribution panels andsupply circuitsB- G &4 SNRA Sa dza SR A y sulfstations 2 g S NJ
typicallyhave aten year functional life ancire renewedasa scheduled program of workH.
replacement intervalare extendedoeyond these timeframethere isa high risk of irservice

failure.

The eplacementof chargersanddistribution panelds based on asset condition, obsolescence,
reliability, and safetyo ensure adequate survival times and monitoring capabilities at critical
sites. DC supply replacement activities include both planned and unplanned replacement
projectsto be undertaken at various locations across South Australia.

Substation Rernating Qurrent Auxiliary supplies replacement program

SubstationAC auxiliary systesprovide supply for critical substation primary plant and systems
such ascircuit breakermotors, transformer coolingOLT@, DCsystems station lighting, air
conditioning andyeneralLV AGupplyoutlets.

These systemgonsist of a distribution panein the substation control building, supply
transformers, and associated low voltage distribution circuits.

The partial or wholereplacementof the AC Auxiliary system ganned as their condition
degradesor if the system isunableto providea level of supply security that ensures safe and
secure network performanceAC suppl replacement activities include both planned and
unplanned replacement projectand will beundertaken at various locations across South
Australia.

Substation disconnector replacement program

Airbreak disconnectors are simple mechanical switches that provide essential network
reconfiguration and isolation points to allow maintenance, supply restoration or repairs of the
high voltage network

These devicesre fundamentally mechanical equipment, with moving parts, springs and

contacts exposed to the elements, corrosion and mechanical wear. Ageing, deterioration,
operationalduty andobsolescencall influence reliability, performance and end of liémewal
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Due to practical difficultyof isolating, accessing and upgrading themany substation
disconnectors suffefrom age related failure modehat pose significant riskto operators(who
are directly belowdevices when switching and impose operational restrictionson network
operations

A significant increase in age related substation disconnector faihasrecentlybeen observd
and increasingrates of planned and unplannedenewal projects are consequentlybeing
undertaken at various locatiorecross South Australia.

Pipework Switchyard replacement program

Pipework style substation switchyard construction was popular within many smil
adzoaldldAz2ya FTNRY (GKS wmdpnnQa GKNRBdAdAK (2 GKS
construction standards of the time, this style of construction is plagued with safety, reliability

and operational issues that cannot be adequately managed without segmiite remediation

works.

This program was initiated in 2015 to address inherent safety, reliability and operational issues
of this type of small country substation and improve service delivery outcomes for rural
customers. Replacement activities include planned replacement peojctarious locations
across South Australia and it is planned to upgrade approximately two sites per year in the
forward planning period.

Protection replacement (planned and unplanned)

The relay replacement program involves the replacement of existing relays with their modern
equivalent.

Relays are replaced owing to their poor performance, limited functionality or where they are no
longer supported by the manufacturer.

The methodology for determining whether a relay needs to be replaced is based on the risk
calculated byur Risk Cost ModelTheRisk Cost Model for protection relays uses age, expected
relay life, failure rates and known failure modes for specific relay types to develop a relay health
index and in turn a probability of failure. The total risk depends on the safety, bushfirgestdrt
financialconsequenceassociated with such relay failure.

Protection relays replacement activities apebe undertaken at various substations across the
South Australian network throughout the forward planning period.

Rural Feeder Protection Program

The rural feeder protection program involves the installation of fault clearing devices to address
identified inadequacies on the rural 19kV network. Typically, this may include the installation
of fuses and reclosergVithout adequate backup and overreach protection, there is a risk should
the primary protection device fail. Under fault conditions, clearing times would otherwise be
excessive.

4.3. System limitations resulting from asset detings

Schedule 5.8(b1) and (b2) of the NER requires SA Power Networks to provide information on all
asset deratings that would result in a system limitation, for the forward planning period.

SAPower Networks does not forecast any assetrafings that would result in a system
limitation in the forward planning period.
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4.4. System limitations forsub-transmission lines and zone substations

Schedule 5.8(c) of the NER requires SA Power Networks to provide information on system
limitations for subtransmission lines and zone substations for the forward planning pefisd.
noted in section3.2, system limitations have been included below wé¢he corresponding
solution expenditure is planned in the forward planning period.

4.4.1. System limitations for sutransmission lines

{1 t2¢éSNJ b Sréngndshidndir® syatetzolimitations forecast for the forward
planning period are outlined belawVhere the anticipatedsolution expenditure is
greater than $200,000 correspondisgstemlimitation templates are available viahe
network visualisation portal

Dynamic Time of Day ratiadpr subtransmission lines

To assist in theassessmenbf deferral optionsfor projects required toremediate
identified constraintson subtransmission lingstime of day ratings are considered
These bespoke ratings may be appliectcases where peak loambnsistentlycoincides
with more favourable weather conditionsuch as evening nesolar hours resulting in
a higher rating for the asse€areful consideration is given to selectiigde ratings
ensuring thatN or N1 risksare appropriately managed.

An * is used in this section to indicate ratings that, following the application of a dynamic
time-of-day rating, lead to project deferral. This information is based on currently
available data and is intended solely for determining the timing of requregects.

GonsumertnergyResourceManagementLoad transfers and Monitoring Program

SA Power Networks considers it prudent and efficient to monitor, afebre possible
perform minor load transfers to defer the need for major upgrattethe network The
unit costs for such workare less than $200,00@A Power Networks dsnot have any
subtransmission line constraints thatre able to be deferred via load transferstime

forward planning period.

For constraints due to export flows during periods of minimum demand, SA Power
Networks will attempt to mitigate all overloads by implementing export limits on any
existing embedded generation that has SCADA control. In locations where these
constraints ae driven byCER<200kW, which do not have SCADA control capability,
SAPower Networks haimtroducedreduced fixed export limits and flexible export limits

for all CER<200kW.Where there is sufficient curtailable export generation for CER
<200kW, iixed exyort limits will cap the contribution of these systems to reverse
constraints, and flexible exports will provide the capability $&¥Power Networks to
reduce exports at times when the network is constrained. These new connection
arrangements are described further $action6.5.

1System limitation templatebave not been providetbr projects >$200,000 that are committed

27


https://dapr.sapowernetworks.com.au/

SA Power NetworksDistribution Annual Planning Rep@®25/26 t02029/30
Port Noarlunga to Seaford and Seaford to Aldinga 66kMramsmission lines

The Port Noarlunga to Seaford and Seaford to Aldinga 66kYfaudmission lines form
part of the meshed 66kV stibansmission network that supplies the southern suburbs
and Fleurieu Peninsul&@hese suliransmission lines are forecast to be overloaded
following a N1 event (loss of the Morphett Vale East to McLaren Flat to Willunga 66kV
line) under 10 PoE conditions.

Recent forecasts and monitoring have indicated that these lines are already significantly
overloaded and in breach of the planning criteria. In 203A Power Networks
commenced initial design works to investigate possible network solutions and obtain
construction estimates for these solution options. These works were performed in
preparationfor the RIFD processto consider the network and nenetwork solutions

to address the identified constraint. The ) evaluation was initiated in 2022, withe
publication ofan OSRa Draft Project Assessment RepoRHAR and a Final Project
Assessment Repo(EPAR all now complete.

The regulatory investment test concluded the preferred option was to replacé the
underrated conductor sdions within the Southern Outer Metrpolitan (SOMN) loop,

with a higher capacityigh Temperature Low S@gTL$conductor Upon completion

of the detailed design and field checks, it was deemed beneficial to combine this solution
with an alternative solution usingll Aluminium Alloy Composif&AAQG conductorfor

the final construction solution.

The pgradeof the Port Noarlunga to Seafolihe section is planned for completion in
2026andthe Seafordto Aldinga 66kV line section is planned for complefimm 2027

and beyondIn the interim period, SA Power Networks will consider the use of other

post contingent measures to mitigate the severity of the over|lath as the use of SA

t 26SNJ bSGg2N1aQ ya2 LRggSN adlirazy 2y YLy
this line under contingent conditionsThe forecast overloads are outlined in the
followingtable.

Tablel. Limitation for the Port Noarlunga to Seaford & Seaford to Aldinga 66kV-Bahsmission lines

66kV sub N-1 Rating 2025/26 2026/27 2027/28 2028/29 2029/30

transmission  (MVA) N-1 N-1 N-1 N-1 N-1

line Overload Overload Overload Overload Overload
(MVA) (MVA) (MVA) (MVA) (MVA)

Port 93.0 23.1 27.1 31.0 34.9 38.8

Noarlunga to

Seaford

Seaford to 93.0 11.7 14.9 18.1 21.4 24.6

Aldinga

McLaren Flat to Willunga 66kV stiansmission line

The McLaren Flat to Willunga 66kV gtamsmission lings part of the meshed 66kV sub
transmission network that supplies the southern suburbs #relFleurieu Peninsula.
Thissubtransmission linésforecast to be overloaded following alNevent (loss of Port
Noarlunga to Seaford to Aldinga 66kV ling)der 10 PoE conditions.

This line constraint is directly linked to the Port Noarlunga to Seaford and Seaford to

Aldinga line constraints, as these lines form opposite sides of the same loop within the
meshed system. Consequently, the loss of one section imposes constraintsathéhe
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Recent forecasts and monitoring have indicated that these lines are already significantly
overloaded and in breach of the planning criteria. In 203A Power Networks
commenced initial design works to investigate possible network solutions and obtain
construction estimates for these options. These works were performed in preparation
for the RITD process;o consider network and nonetwork solutions to address the
identified constraint. The RID evaluation was initiated in 202&d isnow complete.

The regulatory investment test concluded the preferred opisto replace all SOM loop
underrated conductor sections with a higher capacity HTLS conductor, where upon
completion of detailed final design and field checks, it was deemed beneficial to
combine this solution with an alternative solution using AAAC coieddot the final
construction solution.

The upgrade of the Morphett Vale East to McLaren Flat 66kV line section commenced
in July 2024nd was completedh 2025.The upgrade of the McLaren Flat to Willunga
66kV line section is planned for completitvam 2027 and beyond

In the interim period, until the resolution ahis constraint, SA Power Networks will
consider the use of other post contingent measures to mitigate the severity of the
2PSNI2FR adzOK Fa GKS dzaS 2F {! t26SNIbSis
to reduce load supplied by this line under contingeanhditions.

The forecast overload is outlined Trable2 below.

Table2. Limitation for the McLaren Flat to Willunga 66kV stfansmission line

66kV sub N-1 2025/26 2026/27 2027/28 2028/29 2029/30

transmission Rating N-1 N-1 N-1 N-1 N-1

line (MVA)  Overload Overload Overload Overload Overload
(MVA) (MVA) (MVA) (MVA) (MVA)

McLaren Flatto 92.0 9.5 12.1 14.7 17.4 20.0

Willunga

Templers; Gawler Belt 33kV sdtansmission line

The TemplersGawler Belt 33kV sutsansmission line provides critical connection to the
Gawler Belt region. While there is currently a ¢tdmsmission tie point to the Evanston
Substation, this tie is scheduled for decommissioning in 2026 to enablepleceeent

of the Evanstorsubstationswitchboard and due to the ageing condition of the 33/11kV
transformer that supplies the tie.

Additionally, a section of the sttibansmission line between Templers and Gawler Belt
operates as a radial cable. In the event of a fault on this section, significant load would
be at risk under 50 PoE conditions, as restoration options would be limitedabl1kV

ties.

A project to duplicate the existing 33kV radial gtamsmission cable is plannddr
design and construin in 226to address the system limitation

The proposed solution for this sdkansmission line is estimated to be less than
$7 million, and therefore a RID is not planned for this project. However, we will
consider nometwork options to address this system limitation in addition to the
proposednetwork solution outlined above.
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The forecast overload (and load reduction required to defer the limitation) is outlined in
the following table Note that the overloadarises in 2026/27, following the retirement
of the tie point in 2026.

Table3. Limitation for the Templersto Gawler Belt66kV subtransmission line

33KkV sub N-1 2025/26 2026/27 2027/28 2028/29 2029/30

transmission  Rating N-1 N-1 N-1 N-1 N-1

line (MVA) Overload Overload Overload Overload Overload
(MVA) (MVA) (MVA) (MVA) (MVA)

Templers to 0 0 2.96 3.38 3.80 415

Gawler Belt

North Unley to Whitmore Square Tee 66kV-sahsmission line

The North Unley to Whitmore Square Tee 66kV-sahsmission line is part of the
meshed 66kV subransmission network that supplies thener loopof the Southern
Suburbs.The overhead sulransmission line consisting éluminium Conductor Steel
Reinforced ACSIR54/7/0.139 is forecasted to be overloaded following afl Mvent
(loss of Keswicg Plympton 66KV linejynder 10 PoE conditions.

In 2026 a project is proposed to uprate approximately 2.9km of the existing overhead
line froman operating temperature d0°Cto 100°C The proposed solution for this sub
transmission lings estimatedto be less than $million?, and therefore a RHD is not
expected for this project.

In the interim period, until the resolution of this constraint, SA Power Networks will
consider the use of other post contingent measure to mitigate the overlmath as
conducting 11kV feeder transfers to distribute load within the network.

The forecast overload is outlined in the following table.

Table4. Limitation for the North Unley to Whitmore Square Tee 66kV sudnsmission line

66KV sub N-1 2025/26 2026/27 2027/28 2028/29 2029/30

transmission Rating N-1 N-1 N-1 N-1 N-1

line (MVA)  Overload Overload Overload Overload Overload
(MVA) (MVA) (MVA) (MVA) (MVA)

North Unleyto 109 2.0 9.8 15.6 175 194

Whitmore

Square Tee

New Osborne to Glanville 66kV sunsmission line

The New Osborne to Glanville 66kV gtamsmission line formmpart of the meshed 66kV
subtransmission network that supplies thWgesternSuburbs. This sutransmission line
consist of a combination of 54/7/3.5 ACSR/GZ designed for operation up to a
temperature of 100C (T100) and double circuit 0.25 @udesigned for operation at a
temperature of 80C (T80). Based on the most recent forecast this line is proposed to be
overloaded following a N event under 10 PoE conditions.

Given the meshed nature of the network, the level of load reduction required to mitigate
the constraint is not simply equivalent to the level of overload in MVA. Therefore,

2The RID threshold has increased from $6 million to $7 million 1 January 2025.
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although the 10 PoE load exceeds the rating of the New Osborne to Glanville line by
3.1MVA, closer td2MVA of loadwill need to be shed taufficiently reduce théoad to

within the linerating. The level of overload is also highly contingent on the output of

three 66kV connected power stations in the region, namely OCPL, Dry Creek and
Quarantine. Whilst officially connected ElectraNef @iansmissiometwork, they have

a direct influence oB6kV lingpower¥ £ 2 6 & 6AGKAY { ! trang8ndsSidld b S &
network.

Thisline constraint placga high operational burden on SA Power Networks. Both the
ability to remove assets from service for maintenance as well as connecting future load
and generation in the regiois severely inhibited. The 2@2orecastcontinues toshow
positive growth in this regian

A project to construct a new 66kV stfansmission line between the Athol Park and
Woodville substations is planned to commence design and procurement in 2030, with
construction scheduled for 2031/32. This project aims to address the identified system
limitation in the area.

As the estimated cost of the network solution exceeds $15 million, SA Power Networks
will undertake the formal Regulatory Investment Test for Distribution-[RIprocess
prior to any augmentation. The RDIprocess is planned to begin in 2028.

In the interim, SA Power Networks will explore the use of ypositingent measures to
reduce the severity of overloads, including pesntingency switching.

The forecast overloads are outlined in the following table. The OCPL closure is reflected
in these figuredrom 2027/28 onwards

Tableb. Limitation for theNew Osborne to Glanvill€6kV subtransmission lines

66kV sub N-1 Rating 2025/26 2026/27 2027/28 2028/29 2029/30

transmission (MVA) N-1 N-1 N-1 N-1 N-1

line Overload Overload Overload Overload Overload
(MVA) (MVA) (MVA) (MVA) (MVA)

New Osborne 144.0 5.2 7.2 1.3 4.6 5.0

to Glanville

Elizabeth Downs to Smithfield West 66kV-Babsmission line

The Elizabeth Downs to Smithfield West 66kV-tsabsmission line is part of the
meshed 66kV subransmission network that supplies tidorthern Suburbs. This sub
transmission line is designed for operation at its ultimate operating temperature of
100°Cand is forecast to be overloaded following dlvent under 10 PoE conditions.

In 2021 as part of a customer connection proje@ new section of 66kV line was
constructed between Virginia and Angle Vale substations. Whilst not meshed, this new
66kV line can provide some support to relieve the Elizabeth Downs to Smithfield West
line under contingent conditions and will enable mitiga of this constraint following
manual restoration.

Despite construction of this 66kV line, it is forecasted that there will be an increasing
load at risk on the Elizabeth Dowtts Smithfield West 66kV line. SA Power Networks
proposes to alleviate this constraim2025/26by installing new 66kV switchgear at the
ends of the 66kV line at Virginia and Angle Vale substation respedivelyable the

line to become permanently meshed. The proposed solution for thistrsutsmission

line isestimatedto be less than $million, and therefore a RiD is notplannedfor this
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project. However, we will consider naretwork options to address this system
limitation in addition to the proposed network solution outlined above.

In the interim period, SA Power Networks will consider the use of other post contingent
measures to mitigate the severity of the overloattluding postontingency switching.

The forecast overload is outlined in the following table.

Table6. Limitation for the Elizabeth Downs to Smithfield West 66kV sménsmission line

66kV sub N-1 2025/26 2026/27 2027/28 2028/29 2029/30

transmission Rating N-1 N-1 N-1 N-1 N-1

line (MVA)  Overload Overload Overload Overload Overload
(MVA) (MVA) (MVA) (MVA) (MVA)

Elizabeth Downs 92.0 10.0 12.2 16.1 20.1 240

to Smithfield

West

Munno Parao Evanstorb6kV subtransmission line

TheMunno Para to Evanst®@6kV subtransmission line is part of the meshed 66kV-sub
transmission network that supplies tidorthern Suburbs. This subransmission line is
designed for operation at its ultimate operating temperature of A0And is forecast to
be overloaded following a{il event under 10 PoE conditions.

SA Power Networks proposes to alleviate this constri@ir#02526 by installing new
66kV switchgear at the ends of the 66kV line at Virginia and Angle Vale substation
respectivelyenabingthe line to become permanently mesherthis is the same project
asthe Elizabeth Downg Smithfield West 66kV line constraiffthe proposed solution

for this subtransmission line isstimatedto be less than $million, and therefore a RIT

D is notplannedfor this project. However, we will consider noetwork options to
address this system limitation in addition to the proposed network solution

In the interim period, SA Power Networks will consider the use of other post contingent
measures to mitigate the severity of the overloantluding postontingency switching.

Table7. Limitation for theMunno Parag Evanston 66k\éub-transmission line

66kV sub N-1 2025/26 2026/27 2027/28 2028/29 2029/30

transmission Rating N-1 N-1 N-1 N-1 N-1

line (MVA)  Overload Overload Overload Overload Overload
(MVA) (MVA) (MVA) (MVA) (MVA)

Munno Parato  91.0 0 12.8 16.7 20.5 24.3

Evanston

FreelingNorth Teeto KapundaRural33kV sukransmission line

Kapundazone substation is supplied by a 33kV stiansmission line fronthe Templers
Connection Point. This sdlansmission line is designed for operation up to a
temperature of 50C and it is forecast to be overloaded under 10 PoE conditions in
2025/26.

There are no available tie points that would offer a suitable alternate option to supply
Kapundazone substation.A project is proposed to thermally uprate Freeling North Tee
to KapundaRuralfrom its present operating temperature of 80to 60°C. The timing of

this projectmay bedeferred beyond 2029/30 by application of a dynamic time of day
rating, subject to further assessment of the ratifgs such, the timing of the network
augmentation is deferred indefinitely.
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The proposed solution for this sdtansmission line isstimated to be less than
$7 million, and therefore a RID is notplanned for this project. However, we will
consider nometwork options to address this system limitation in addition to the
proposed network solution outlined above.

The forecast overload (and load reduction required to defer the limitation) is outlined in
the following table.Note that this reflects the overload before the application of a
dynamic time of day rating.

Table8. Limitation for the FreelingNorth Teeto Kapunda Tedrural33kV subtransmission line

33kV sub N 2025/26 2026/27 2027/28 2028/29 2029/30
transmission Rating N Overload N Overload N Overload N Overload N Overload
line (MVA)  (MVA) (MVA) (MVA) (MVA) (MVA)
FreelingNorth 7.00* 0.37 054 0.70 0.87 1.08

Teeto Kapunda

Rural

Waterlooc¢ Riverton Te&3kV suktransmission line

Riverton and Auburn zone substations are supplied by a common 33Kvasisimission

line from the Waterloo Connection Point. This dtdmsmission line is designed for
operation up to a temperature of 50°C and it is forecast to be overloaded under 10 PoE
conditions in 2025/26.

There are no available tie points that would offer a suitable alternate option to supply
the Riverton and Auburn zone substatiodsproject is proposed to thermally uprate
this line from its present operating temperature of 50°C to 60FKe timing of this
project may be deferred beyond 2029/30 by application of a dynamic time of day rating,
subject to further assessment of the ratings such, the timing of the network
augmentation is deferred indefinitely.

The proposed solution for this sttansmission line is estimated to be less than $7
million, and therefore a RiD is not planned for this project. However, we will consider
non-network options to address this system limitation in addition to the proposed
network solution.

The forecast overload is outlined in the following tabiMdote that this reflects the
overload before the application of a dynamic time of day rating.

Table8. Limitation for the Waterloo to Riverton Tee 33kV stitansmission line

33kV sub N 2025/26 2026/27 2027/28 2028/29 2029/30
transmission Rating N Overload N Overload N Overload N Overload N Overload
line (MVA)  (MVA) (MVA) (MVA) (MVA) (MVA)
Waterloo to 6.17 0.06 0.19 0.32 045 0.59

Riverton Tee
PenolaTeec Glenroy Rral 33kV suktransmission line

The Penola zone substation is supplied by 33k\Ztutsmission line section from
Penola West Connection Point. This $t@msmission line consists of ACSR 6/0-186
7/0.062 conductor designed for operation up to a temperature of 50°C and it is forecast
to be overloaded under 10 PoE conditions in 2@3.

There are no available tie points that would offer a suitable alternate option to supply
Penola Zone Substatio project is proposed to thermally uprate this line from its
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present operating temperature of 50°C to 60°The timing of this project may be
deferred beyond 2029/30 by application of a dynamic time of day rating, subject to
further assessment of the ratind\s such, the timing of the network augmentation is
deferred indefinitely.

The proposed solution for this stitansmission line is estimated to be less than $7
million, and therefore a RID is not planned for this project.

The forecast overload is outlined in the following tabidote that this reflects the
overload before the application of a dynamic time of day rating.

Table9. Limitation for thePenolaTee toGlenroyRural 33kV sulftransmission line

33kV sub N Rating 2025/26 2026/27 2027/28 2028/29 2029/30

transmission line  (MVA) N N N N N Overload
Overload Overload Overload Overload (MVA)
(MVA) (MVA) (MVA) (MVA)

Penola Tee to 6.17* 049 0.66 0.83 1.00 117

Glenroy Rural
Paringato Murtho 33kV suktransmission line

The Paringa to Murtho 33kV stitansmission line supplies the Murtho area and a bulk
supply toPowercor over theVictorian border. The 33kV line is designed for operation
up to a temperature of 80°CT80)and it is forecast to be overloaded under 10PoE

conditions in 202/28.

A customerproject is proposed to upgrade the Paringa to Murtho 33kV Ime
duplicating the firsB8.3km of the line using7/4.75 AAA conducton 2026

The proposed solution for this stitansmission line is expected to be less than
$7 million, and therefore a RID is not expected for this projecthe brecast overload
is outlined in the following table.

Tablel0: Limitation for Paringato Murtho 33kV subtransmission line

33kV sub N 2025/26 2026/27 2027/28 2028/29 2028/29
transmission Rating N Overload N Overload N Overload N Overload N Overload
line (MVA)  (MVA) (MVA) (MVA) (MVA) (MVA)
Paringa to 15.00 0.00 0.00 0.16 0.32 048
Murtho

Dorriento NuriootpaTee33kV sultransmission line

The Nuriootpa and Stockwell Substations are supplied from Dorrien via a radial 33kV
subtransmission line. The Dorrien to Nuriootpa Tee 33kV line is designed to operate at
temperatures up to 80°C, but is forecast to be overloaded under 10PoE conditions in
2027/28.

There are no available tie points that provide a suitable alternative supply for the
affected 33kV line section. Additionally, as the line is already designed for 80°C
operation, further thermal uprating is not feasible.

To address this limitation, a project is proposed to extend the 11kV network from
Dorrien Substation and transfer load away from Nuriootpa Substation, thereby reducing
the load on the 33KV line. The timing of this project may be deferred beyond 2029/30
through the application of a dynamic tirod-day rating, subject to further assessment

34



SA Power NetworksDistribution Annual Planning Rep@®25/26 t02029/30

of the rating. Consequently, the timing of the network augmentation is deferred
indefinitely.

The proposed solution is expected to cost less than $7 million, meaningafRtEess

is not required for this project. The forecast overload is summarised in the table below,
noting that this reflects the overload prior to the application of a dynarmetof-day
rating.

Tablel1: Limitation for Dorrien to NuriootpaTee33kV subtransmission line

2025/26 2026/27 2027/28 2028/29 2029/30

33kV sub N Rating N Overload N Overload N Overload N Overload N Overload
transmission line (MVA)  (MVA) (MVA) (MVA) (MVA) (MVA)
Dorrien to 20.3* 0.00 0.00 0.38 0.83 1.35
NuriootpaTee

American Riveto Kingscote Te83kV subransmission line

The Kingscote and MacGillivray Zone Substations are supplied by a 33kV sub
transmission line connected to the meshed Metro South Connection Point region. This
line is designed to operate at temperatures up to 50°C but is forecast to be overloaded
under 10BE conditions in 2025/26.

There are no available tie points that provide a suitable alternative supply for the
Kingscote and MacGillivray Zone Substations. To address this limitation, a project is
proposed to thermally uprate an 8.2km section of the American River to Kingscote Tee
33kV line, increasing its operating temperature from 50°C to 60°C. The timing of this
project may be deferred beyond 2029/30 through the application of a dynamicaime

day rating, subject to further assessment of the rating. Consequently, the timirng of t
network augmentation is deferred indefinitely.

The proposed solution for this stiktansmission line is expected to cost less than $7
million, meaning a RID process is not required for this project. However, SA Power
Networks will also consider nemetwork options to address this system limitation
alongside the proposed network solution.

The forecast overload is summarised in the table below, noting that this reflects the
overload prior to the application of a dynamic tiroéday rating.

Tablel2. Limitation for the American River to Kingscote Tee 33kV $ramsmission line

33kV sub N 2025/26 2026/27 2027/28 2028/29 2029/30
transmission Rating N Overload N Overload N Overload N Overload N Overload
line (MVA)  (MVA) (MVA) (MVA) (MVA) (MVA)
American River 6.17 0.15 0.43 0.71 0.99 1.17

to Kingscote Tee
4.4.2. System limitations for zone substations

{!' t26SN) bSiig2NyaQ 1T2yS &adomadlirazy aeaid
planning period are outlined belowVhere the anticipated solution expenditure is
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greater than $200,000 a corresponding system limitation templatavailable via the
network visualisation portal

It should be notedthat SA Power Networks considessailable load transfers its
planning criteriafor zone substation N constraints A zone substation will be
consideredconstrained under N conditions wherthe N-1 rating of the substation, plus
availableload transferss less than the 5QHE forecasbf that zone substationThe N1
ratings listed in the overload tables beloanly consideithe N-1 transformer ratingat
the zone substation. Information regardirayailableload transfersis detailed n the
correspondingsystem limitation templates

Note that in previous years, as part of the historic deterministic planning crigi&A
acceptable load at riskas added to the available load transfevhich formed the NL
constraint thresholdAs part of the shift to a probabilistic planning criteria, detailed in
Section3.2, thisload at risk is no longer consideradd is not considereih the overload
tables below, as was in previous yeartinder the new planning criteria, timing of
projects to address M system limitationgre determinedusingtheir optimal economic
timing.

GonsumertnergyResourceManagement

For constraints due to export flows during periods of minimum demand, SA Power
Networks will attempt to mitigate all overloads by implementing export limits on any
existing embedded generation that has SCADA control. In locations where these
constraints ae driven by CER <200kW, which do not have SCADA control capghility,
Power Networks has commenced the introduction of reduced fixed export limits and
flexible export limits for all CER <200kW. In substations, where there is sufficient
curtailable export generation for CER <200kW, fixed export limits will cap the
contribution of these systems to reverse constraints, and flexible exports will provide
the capability for SA Power Networks to reduce exports at times when the network is
constrained. These new connection arrangements are described furti@ection6.5.

Ly a2Y$8 AyaidlyoSas GKS SELERNI NIday3a 2
transformersist A YAUSR RdzS G2 (GKS h[ ¢/ Qa RSaAIy ac
vary significantly. Where constraints in the reverse direction are driven by these OLTC
limitations, SA Power Networks will look to implement revised OLTC settings which will
increase the export rating by essentially bypassing the OLTC. SA Power Netwosks refer

G2 GKA& LINE 3N Yvhithas désdriped further in h©fdllavyng sexti

Embedded generation proponents are strongly encouraged to view the connection
LR2AY(d FYyR T2yS &adwaidliAz2y YAYAYdzy RSYI YR
will result in a reverse constraint, that proponent will be responsible for funding either
appropriate protection schemesd.€.run-back) or network upgrades.

On Load Tap ChangerBlocking Program

{2YS 2F {! t26SNI bSiGé2N1aQ 1 2yS ddedoda Gl GA:
the nature of their design, limits the amount of power which can be accommodated by

them whilst operating in the reverse direction. This limitation therefore becomes the
inherent restriction in the rating of the transformer when power is being etqubto

3 System limitation templates have not been provided for projects >$200,000 that are committed.
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the network. This restriction is oftemuchf S&da& GKI'y GKS dzyAdQa ylI
operating in the forward direction. Therefore,many of the sites containing these
transformers are forecast to become constrairiadhe forward planning period.

Where possible (based on the capability of the existing OLTC control relay), we propose
to remove the effects of the OLTC from the circlihis will be dondoy temporarily
locking the OLTC in its present tap position and preweit from operating whenever
power flows near the export ratingt. will onlybe enacted at times of high reverse power

flow as the OLTC is required to regulate voltage. OLTC blocking increases the export
rating significantly (at the expense of voltage control) and thereby médgahe
constraint in the short termThere are currently no projects to incorporate OLTC tap
blocking at any zone substation in the year 2026. future, OLTC blocking will be
considered as part of the CER Integration program, described furtiteB .

Line Drop Gompensatiorfor zone substations

CERCcan facea reduction in the flexible export imR S G SNX¥AY SR o6& {! t 2¢
Constraint Engine due to recordedmodelled high voltages &y S 2 NJ Y2 NB / dza
smart metersHigh levels of CER exparto the local low voltage distribution network

can raise the voltagexpeienced by customexto outsidethat of the acceptable levels
asprescribedn AS60038

We propose to invest in further improvements to network voltage management to
reduce daytime voltage rise in high solar areas. This includes the installation of dynamic
voltage control (Line Drop Compensation, or LDC) equipment at 25 zone subsaaiibns
regulators continuing from the rollout undertaken for our 202% Enhanced Voltage
Management (EVM) program.

SA Power Networks hasurrently identified the following list of 25 zone
substationgregulators for LDC setting implementatioim 2026 Augmentation at the
proposed sitesanges from setting changes to voltage control relay upgrémeshieve
the dynamic voltage control capability.

Tablel3. Zone substation regulation upgrades

Zone sibstation/regulator

Nildottie 11kV
Balaklavar.6kV
Jervoisl1kV
Wilmington11kV
Riverton11kV
Brinkworth Townl1kV
Hawkerl1kV
Plympton11kV

Hughes Gap Regulator
Auburn11kV

Port Augusta

Mt Schank SubstatiohlkV
Quornl11kV
Ninnes11kV

Keith11kV
Kongorongl1kV
Hatherleigh 33k Regulator
Naracoorte East1kV
Marion Bayl1kV
Spaldingl1kV

Woods Pointl1kV
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SherlockL1kV
TelowiellkV
Padthawayl1kV
Teal FlatL1kV

Smithfield West Substation Upgrade

Smithfield West Zone Substation consisf a single 32MVA 66/11kV transformer
supplying approximatel§1,000 customers in the surrounding suburbs of Munno Para,
Munno Para West, Andrews Farm and Smithfield Plains. The area is experiencing
significant load growth from land feoning and the connection of large residential
developmentsUnder 50% PoE conditioni$the single transformer at Smithfield West
substationis lost supply cannot be restored to all customers after performing the
available load trasfers. A deferral solution wasonstructedin 2023, creating a new
feeder tie point to Angle Valsubstationto increase load transfer capability for the
substation.

Post completion of the deferral solutipthere still remaiisan emerging risk of unserved
energy triggering the need for the upgrade of the Smithfield West substation. SA Power
Networks proposes to undertake a project to install a second 32MVA 66/11kV power
transformer. The project to alleviate this constraint is planned for construction in
202829 when the project becomes economically feasible

The proposed solution for this substation is expected to be less than $7 million, and
therefore a RIID is not expected for this project

The forecast overload is outlinedtime following table
Tablel4. Smithfield West NL overload

Substation  N-1 Rating 2025/26 2026/27 2027/28 2028/29 2029/30

(MVA) N-1 N-1 N-1 N-1 N-1
Overload Overload Overload Overload Overload
(MVA) (MVA) (MVA) (MVA) (MVA)
Smithfield 0.00 6.07 7.29 8.80 10.68 12.12

West 11kV

Salisbunysubstation Upgrade

Salisbury Zone Substation consists w@fo 21MVA and one 24MVA 66/11kV
transformers, supplying2000 customers in the surrounding subuf®alisburyBrahma
Lodge andsalisbury HeightsThe area is experiencing significant load growth ftben
connection of several commercial and industliglds as well as residential infilBased

on the latest substation forecast, the zone substation is expected to be overloaded in
the summer of 20&/29 under N conditions.

IN2028/29, SA Power Networks propasi® construct a newsalisbury South substation
with a new 32MVA 66/11kV transformer, associated switchgear, protection, control and
control building, and a neWwarato Salisbury SoutB6kV subtransmission line.

The proposed network augmentation to alleviate the substation constraggtisnated

to breach the RFD threshold of $ million therefore, SA Power Networks plans to
initiate the RITD evaluation process in ea2p27.
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Tablel5. Salisbury N overload

Substation N 202%/26 2026/27 2027/28 2028/29 2029/30
Rating N Overload N Overload N Overload N Overload N Overload
(MVA)  (MVA) (MVA) (MVA) (MVA) (MVA)

Salisbury 11kV 71.32 0.00 0.00 0.00 0.64 2.34

McLaren Vale Vineyard Substation Reconfiguration

McLaren Vale Vineyard substation is 33/11kV 150kVA pole top transformer supplied
from the Willungag McLaren Vale 33kV line. The substation supplies a single feeder with
five customersThe McLarerV/alesubstationhasbeen decommissioneds part of an
asset replacement program to remove the aged Willunga 66/33kV and McLaren Vale
33/11kV substationsTheMcLaren Vale Vineyard substatiaill bereconfigured as part

of an existing 11kV distribution feedpost 2026

Ascot ParlSubstation

Ascot Park Zone substation consists of a single 66/11kV 21MVA transformer that
supplies ove®,000 customers in the surrounding suburbs of Ascot Park, Park Holme,
Plympton Park and Edwardstown. Based on the latest substation forecast, the zone
substation is expected to be overloaded in the summe2@#7/28 under N conditions

and N1 conditionsn 205/26.

To defer the substation capacity upgragla 2027SA Power Networks proposes to build
a new 11kV feeder out dhe Morphettville Zone substation that will alleviatee load
constraintout of the Ascot Parksubstationand also provide additional load transfer
capability. The new Morphettvillesubstation11kV feeder will also assist in addressing
the Glenelg East 11kV feeder N constraietailed in sectiort.5.1

The forecast overload is outlined in thadlowingtables.

Tablel6. Ascot Park N overload

Substation N 2025/26 2026/27 2027/28 2028/29 2029/30
Rating N Overload N Overload N Overload N Overload N Overload
(MVA)  (MVA) (MVA) (MVA) (MVA) (MVA)

Ascot Park 23.9 0.00 0.00 0.43 0.83 1.20

11kV

Tablel7. Ascot Park NL overload

Substation  N-1 2025/26 2026/27 2027/28 2028/29 2029/30
Rating N-1 N-1 N-1 N-1 N-1
(MVA) Overload Overload Overload Overload Overload
(MVA) (MVA) (MVA) (MVA) (MVA)
Ascot Park  0.00 1.63 2.77 3.98 4.32 4.69
11kV

Mount BurrSubstation

TheMount Burr substation is a single381VApole top 33kV/11kV transformer supplied
from the Snuggery to Kalangadoo 33kV-samsmission line located in the South East
region. According to the latest 10% PoE substation forecast, the substa@sn
forecastedfor risk of overload ithe summer 0f2024/25.

The lack of SCADWAonitoringat this substatiorincreases the complexity @roducing
a 10%PoE substation forecasA Power Networksas installed portableneasurement
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equipment to monitor theload over the summer 0202526. If the forecast proves
accurate SA Power Networks proposes to upgrade the substation capacity by replacing
the existing transformer with a new 33/11KV5MVApole top transformetin 2026/27,

The forecast overload is outlined in thalowingtable.

Table18. Mount Burr N overload

Substation N 2025/26 2026/27 2027/28 2029/29 2029/30
Rating N Overload N Overload N Overload N Overload N Overload
(MVA)  (MVA) (MVA) (MVA) (MVA) (MVA)

Mount Burr 0.36 0.02 0.03 0.04 0.06 0.07

11kv

Two Wells Substatiodpgrade

TheTwo Wells substation consists of a single 12.5MVA 66/11kV transformer, and three
11kV feedesthat suppy approximately2,000customers within the townshiplheTwo

Wells area is experiencing significant load growth from landzeaing and the
connection of large residential developmentsinder 50% PoE condition@vhen
excluding norredundant major customer loadif the single transformer atwo Wells
substationis lost supply cannot be restored to all customers after performing the
available load transfers.

SA Power Networks proposes to undertake a project to install a set@rif1VA
66/11kV power transformerThe project to alleviate this constraint is planned for
construction in 202829 when the project becomes economically feasible

The proposed solution for this substationeistimatedto be less than $7 million, and
therefore a RIID is not expected for this project

Table19. Two WellsN-1 overload

Substation N-1 2025/26 2026/27 2027/28 2028/29 2029/30
Rating  N-1 N-1 N-1 N-1 N-1
(MVA) Overload Overload Overload Overload Overload
(MVA) (MVA) (MVA) (MVA) (MVA)
Two Wells 0 2.25 241 2.64 2.88 3.12
11kV

LameroollkV Voltage Regulatdspgrade

ThelLameroo Zoneubstation consists of two 1MVA 33/11kV transformesae 11kV
voltage regulatorandan 11kV feedethat suppliesapproximately500customers within
the township Forecastd demand under 10PoE conditions is expecteéxoeed the N
rating of the voltage regulator

SA Power Networks proposes to upgrade the existing 11kV voltage regulator to 200A
ratingin 2026 There are no available tie points that would oféesuitable alternative
option.

The proposed network augmentation to alleviate the substation constraggtisnated
to less than the R¥D threshold of  million.
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Table20. Lamerool1kV Voltage Regulatd¥ overload

Substation N 2025/26 2026/27 2027/28 2028/29 2029/30
Rating N Overload N Overload N Overload N Overload N Overload
(MVA) (MVA) (MVA) (MVA) (MVA) (MVA)

Lameroo 1.3 0.05 0.07 0.09 0.14 0.16

11kV Voltage

Regulator

4.5. Overloads and System Limitations for Primary Feeders
4.5.1. Overloaded primary distribution feeders

Schedule 5.8(d) of the NER requires SA Power Networks to provide details of any primary
distribution feeders for which it has prepared forecasts of maximum demands under
clause 5.13.1(d)(1)(iii) and which are currently experiencing an overload or aradbrec

to experience an overload in the next two yearss noted in sectiorB.2, system
limitations have been included below where the corresponding solution expenditure is
planned in the forward planning period.

SA Power Networks haeveralprimary distribution feedes that are forecast to be
overloaded and for which augmentation works are proposed to address the constraint
in the forward planning periodn addition, there are several feeders that are forecast

to be marginally overloaded in the next two years. SA Power Networks considers it
prudent and efficient to monitor and perform minor load transfers prior to summer to
defer the need for major upgrades on thesedees. All overloads stated would need to

be mitigated prior to November of the summer stated.

Mount Barker 11kV feeder

TheMount Barker 11kV feeder supplied fraime Mount BarkerDistribution substation

is forecast to be overloaded dy52MVA, under N conditions in th@025/26 summer
according to the 10 PoE forecast. SA Power Networks is planning to construct a new
11kV feeder irR026 transferringload fromthe Mount Barker 11k\Weeder.

Bugle Ranges 11kV feeder

TheBugle Ranges 11kV feeder supplied fritwen Mount Barker Distributiorsubstation

is forecast to be overloaded Hy0O9MVA, under N conditions in the 2226 summet
according to the 10 PoE forecaSI/A Power Networks is planning to construct a new
11kV feeder in 2026 transferring load from the Bugle Ranges 11kV feeder.

Strathalbyn West 11kV Feeder

TheStrathalbyn West 11kV feeder suppliedm Strathalbyrzone substationis forecast
to be overloaded by B6MVAunder N conditions in the 2226 summer, according to
the 10PoE forecast.

A customer project is proposed tgpgrade 0.83km of overhead conductor to alleviate
the constraint and increase the feeder exit ratioigthe StrathalbynWest 11kV feeder
The proposed works will increase also increase tHethinsfer capacity of Strathalbyn
East 11kV feeder to Strathalbyn West 11kV feeder.
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Strathalbyn East 11kV Feeder

TheStrathalbynEastl1kV feeder supplieftom Strathalbynzone substationis forecast
to be overloadedoy 0019MVAunder N conditions in the 20228 summer, according
to the 10PoE forecashMultiple sections of backbone conductor tre Strathalbyn East
11kV feeder are forecast to be overloaded undet Nonditionsduring transfesin the
202526 summer, according to the 50POE forecast

SA Power Networks is planning to construct a new 11kV feedddrsupplied from
Strathalbyn Eastzone substation transferring loadto the new feederfrom the
Strathalbyn East1kv feederand Strathalbyn West1kVfeeder. The proposed works
will also increase the Ml transfer capacity oboth Strathalbyn East and Strathalbyn
West1lkVfeeders

Glenelg East 11kV Feeder

The Glenelg East 11kV feeder supplied frahe Morphettville zone substation is
forecastto be overloaded by 0.28MV M the 2025/26 summertbased on the latest 10
PoE forecastAs the forecast indicates continued growth and there aresnidable
feeder tiesSA Power Networksroposedo construct a new 11kV feedeapproximately
1.2km long fronthe Morphettville substationusinge30sgmm Al XLPE cabléh feeder
ties to surrounding feedersThis will facilitatexloadtransferfrom the Glenelg East 11kV
feederto alleviate this constrainfThe new Morphettville Sub 11kV feeder will also assist
in addressing the Ascot Park Substation N ariddénstraints.

Although theGlenelg East 11kV feederddnstraint is forecasin 2025/26, the project
to alleviate this constraint is planned for construction in 20Pfis project deferral has
been determined based on a sensitivity test which considbes likelihood of an
estimated delay in load uptake from new major customers

Trott Parkl1kV Feeder

One section othe Trott Park 11kV feeddvackbonesupplied fromthe Sheidow Park
zone substationis forecast to be overloaded W 18VIVA under N conditions in the
summer 0f202728. As the forecast indicates continued growth and there are no
suitable feeder ties, SA Power Networks is planning to restring approximately 1.3km of
overhead conductor i2027 28 with a higher capacity conductor

Munno Para West 1kVFeeder

The Munno Para West 11kV feeder supplied from the Smithfield \&/gsstation is
forecast to be overloaded under N conditiobg 1.18MVAin the 2026/27 summer,
according to the 10 PoE forecaSIA Power Networks is planning to construct a new
11kV feeder ir2027, utilising a spareircuit breaker aSmithfield West substatioand
installing approximately 900m of underground calllead will béransferredto the new
feederfrom the Munno Para Wesl1kVfeederand other Smithfield West feederSA
Power Networks will monitor the load uptake prior to the construction of the new
feeder and will considethe use oftemporary load transfers or ggtication of a
temporary ratingas appropriate to manage overload risk

Andrews Farm 11kNeeder

TheAndrews Farnmi1kV feeder supplied from the Smithfield West Substaisdarecast
to be overloaded under N conditioy 0.5/MVAIn the 2026/27 summer, according to
the 10 PoE forecasEA Power Networks is planning to construct a new 11kV feeder in
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2027, utilising a spare circuit breaker at Smithfield West substation and installing
approximately 900m of underground cable. Load will be transferred to the new feeder
from the Andrews FarnillkVfeeder and other Smithfield West feedelSA Power
Networks will monitor the load uptake prior to the construction of the new feeder and
will consider the use of temporary load transfers or application of a temporary rating as
appropriate to manage overload risk.

Minor 11kVFeedeiconstraints

Table21 lists primary distributionfeeders withforecast constraints that require minor
remediation.

Table21. Primary distribution feedersN-1 constraintswith minor remediation «$200,000}ist

Constrained Asset Region Limitation Constrai  Year of
nt Constrai
(MVA) nt

Urimbirraand Inman Valley 11kV Metro South  N-1 Overload 0.61 202526

Port Broughton 11kV Upper North N Overload 0.15 2024/25

4.6. Primary distribution feeders experiencing a system limitation from embedded
generation

Schedule 5.8(d1) of the NER requires SA Power Networks to provide details of any primary
distribution feeders for which it has prepared forecasts of demand for distribution services by
embedded generating units under clause 5.13.1(d1)(3) and which arentlyrexperiencing a
system limitation or are forecast to experience a system limitation in the next two years.

SA Power Networks does not have any 11kV distribution feeder system limitations caused by
export flows during periods of daytime minimum demand, in the forward planning period

{! t26SNI bSig2N] aQ adNrdsS3aae G2 YAGAILGS aea
implementing export limits on any existing embedded generation that has SCADA control. In
locations where these constraints are driven by CER <200kW, which daveSIADA control
capability, SA Power Networks has commenced the introduction of reduced fixed export limits
and flexible export limits for all CER <200kW. Fixed export limits will cap the contribution of
these systems to reverse constraints, and flexiskports will provide the capability for SA

Power Networks to reduce exports at times when the network is constrained.

4.7. System limitations with the potential for a regulatedt&nd Alone Power System
Schedule 5.8(d2) of the NER requires SA Power Networks to provide details of any system
limitations in the forward planning period for which a potential solution is a regul8#se&nd
to include at least the following information;
1) estimates of the location and timing (month(s) and year) of the system limitation; and

2) a brief discussion of the types of potent®@AP $hat may address the system limitation;

For the upcoming forward planning period, SA Power Networks does not have any system
limitations that can potentially be resolved by a regulated SAPS solution.
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5. Network Investment

5.1. Regulatory Investment Test for Distribution projects

ThissSOGA2Yy LINPOGARSA RSGl ADpeijectsthathdve beeh gofpléted B G ¢ 2 N
the preceding year or which are in progress.

Schedule 5.8(e) of the NER requires SA Power Networks to providelavegsummary of each
RITD project for which the regulatory investment test for distribution has been completed in
the preceding yeamr is in progressncluding:

1) if the regulatory investment test for distribution is in progress, the current stage in the
process;

2) a brief description of the identified need;

3) a list of the credible options assessed or being assessed (to the extent reasonably

practicable);

4) if the regulatory investment test for distribution has been completed, a brief description
of the conclusion, including:

a. the net economic benefit of each credible option;
b. the estimated capital cost of the preferred option; and

5) the estimated construction timetable and commissioning date (where relevant) of the
preferred option; and

6) any impacts on Network Users, including any potential material impacts on connection
charges and distribution use of system charges that have been estimated.

5.1.1. Preceding year RID projects

SA Power Networkbas 3 RI'D projects which wereompletedin 2024 or are still
ongoing

Northfield Gs Insulated Switchge&eplacement

b2 NI KTASt R66kVdas insulatédisditceac(3 was installed in the late
1980s it is in poor mechanical condition arid exhibitingaccelerated ageingvith
significant external corrosioq specifically flanges an8F6gasseaing ¢ after 35 years
of continuous service in an outdoor environment.

Reflecting its age, the condition of the Northfield GIS has deteriorated to the extent that
there is a material risk of asset failure. Failure of the GIS installation has the potential to
lead to significant levels of unserved energy to customers in Rifaa S| a4 SNy &

SA Power Networkgreviouslyidentified two credible network options to alleviate the
network constraint that arises during contingent events, including:

9 Option 1¢ construct a new outdoor Northfield 66kMrAnsulated Svitchgear
(Al§ immediately south of the existing Northfield Substation; and
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9 Option 2¢ construct a new indoor Northfield 66kV GIS in a cliratstrolled
building in the NortHEast corner of the Northfield substation.

SA Power Networks has determined that there is unlikely to be anebmork option or
SAPS option that could form a potential credible option on a standalone basisaor
significant part ofa potential credibleoption asoutlined in4.7.

The summary of net market benefit of each credible option in NPV terms is in the
following table.

Table22. Summary of Net Market Benefits for Northfield GIS

Credible Options Weighted Weighted PV ~ Weighted NPV Ranking
PV of costs  of gross
benefits
Option 1: New Outdoor AIS -25.7 1,246.0 1,220.3 1
Option 2: New Indoor GIS -29.1 1,246.0 1,216.9 2

The regulatory investment test concludi¢hat the preferred option is to construct a
new Northfield 66kV outdoor AIS which satisfies the-RIDeliveryof this option is
currently in progresgnvohingthe constructon of a new 66kV outdoor AIS immediately
south of the existing Northfield substati@ite. The newAIS66kV equipmentansiss of
three 66kV bus sectiorts supplythe seven 66kV lineandtwo 66/11kV transformers.
The total estimated capital cost of the preferred option is expected to beShdilion,
including approximately $15 million fransmissiorexpenditurefundedby ElectraNet.

Construction of the new AIS commenced in 208th commissioningexpectedto be
completed in 20Z. For more information, refer to thé&nsuring Reliable Supply for
Adelade's Eastern Subusb Northfield GIS FPAR

Southern Outer Metr66kV Line Upgrades

TheSOMG66KkKV loop is the 66kV line source for the McLaren Flat, Willunga, Aldinga and
Seaford substations within the Metro South region. From Willunga, it also supplies the
Fleurieu radial 66kV network including the regions of Goolwa, Victor Harbor, Yankalilla
and Kangaroo Island.

SA Power Networks has identified that components of the SOM dwepverloaded
following an outage of the other.é.under N1 conditions) durind 0 PoEeonditions. SA
Power Networks has identified four credible network options to alleviate the network
constraint that arises during-il contingency events, including:

9 Option 1¢ replace all SOM loop underrated 66kV conductor sections with a
higher capacity All Aluminium Alloy Compos#&\AG conductor;

9 Option 2¢ replace all SOM loop underrated 66kV conductor sections with a
higher capacity High Temperature Low SdgL$ conductor;

1 Option 3¢ replace all Port Noarlunga to Seaford to Aldinga underrated 66kV
conductor with a higher capacity AAAC conductor. Install a second 66kV circuit
between Port Noarlunga and Aldinga using the same AAAC conductor and
augment the Port Noarlunga anddinga substations to accommodate second
circuit; and

1 Option 4¢ replace all Port Noarlunga to Seaford to Aldinga underrated 66kV
conductor with a higher capacity HTLS conductor. Install a second 66kV circuit
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between Port Noarlunga and Aldinga using the same HTLS conductor and
augment the Port Noarlunga and Aldinga substations to accommotiege
second circuit.

The regulatory investment testonduded that the option with the highest NPV and
hence thepreferred optionwas Option 1,replace allof the SOM loop underrated
conductor sectioawith a higher capacitifTLS conductavhich satisfieshe RITD.

However, pon completion othe detailed design, itvas deemedeneficial to combine
Option 1 and Option 2or the final construction solutionThe following factors were
assessed and considered so that the project can be deliviereth overall efficient
manner:

i Time of year site accessavoid wet weather months for steep terrain areas
between Morphett Vale East and Willunga, avoid properties with grapevines
within the 66kV line easement during vintage season.

9 Limitations with Option 2 HTLS conductoconductors left in stringing blocks
for long period of time can result in damage, sharp angles within the existing
66kV line route and high pulling tensions can result in damage.

1 Materials procurement, possible unusual very long lead times and shortages.

The total estimated capital cost of this combined option is expected to be $2wi#tivi
aweighted NPV 0$135.9M

A summary of the irprogressconductor replacement projeés as follows:

1 Upgradeof the Morphett Vale East to McLaren Flat 66kV line section utilising
Option 2 commenced in July 2024d was completed in 2025

1 Upgradeof the Port Noarlunga to Seaford lirgection utilising Option 1 is
planned for completion 2026

9 Upgradeof the McLaren Flat to Willunga 66kV liaad the Seaford to Aldinga
66kV linesectiors utilising Option 1 is planned for completidrom 2027 and
beyond

Voltage Management and Under Frequency Load Shedding Emergency Standards

TheVoltage ManagementvM) and Under Frequency Load Sheddjd§L$Emergency
Standards prescribe investment required by SA Power Networks to address power
system issues associated with CER. The standards include implementing enhanced
voltage management and installing or enhancing the capabilityFifSrotection. SA

Power Networks therefore considers the identified need for this investment to be a
WNBfAFIOAf AGE O2 NNEDacauBeSnvesthéani iR rgglirediny derBpNd (i K ¢
with an applicable regulatory instrument.

Due to there being only one credible option to meet the identified need, SA Power
Networks considers no categories of market benefit to be material to the outcome of
this RITD because they will not change the ranking of the credible options. In addition,
guantification of the market benefit is not required in the context of an identified need
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that is a reliability corrective action because such investments are permitted to have
negative net economic benefifs.

The regulatory investment test concludiehat the preferred and only option is to
implement the voltage management services and amendment or installation of
prescriptive UFLS infrastructure which satisfies theRIThe total estimated capital
cost of this option is approximately $35 million comprising:

1 $10.0 million for the first stage of enhanced voltage management works and
emergency UFLS commissioning for works completed before 31 March 2021;

1 $234 million for upgradeof UFLS systems to enable activation based on
directional flow of powertaking place from 2022 to 2024; and

1 $1.6 million for expansion of UFLS to areas of the network tlwatot currently
have this capability

5.1.2. Current RIID projects
Addressing Power Factor N@ompliance at ElectraNet Connection Points

SA Power Networks has been actiwetyrking to addresshe issue of power factor nen
compliance at ElectraNet connection points. The flow of capacitive reactive power from
the distribution system into the transmission system has been identified as a significant
contributor to voltage control and system sedyriiskon the SA transmission system,
particularly during periods of low demand.

In the past year, we have commenced a-BIib address this issue. The identified need

for this RITD is to rectify the trend of increasing capacitive power flowsatsmission
connection points, which has been compromising system security by limiting

9f SOUNIXbSGQa FoAfAGE G2 @¥S0 ManEin dyhagida I G A O
voltage stability during critical contingencies. This is in line with our obligations under

the TCA between ElectraNet and SA Power Networks, and our responsibility te ensur

the reliable and efficient delivery of electricity to consumers, in compliance with
industry standards and regulatory obligations.

Our preliminary investigations have confirmed a steady historic trend of increasing
capacitive reactive flows at times of low demand, as shown in Figure 7. This trend is
forecast to continue for the foreseeable future.

4 AER, Application guidelineRegulatory investment test for distribution, December 2018, page 33.
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Figure7. Example peak capacitive reactive export forecast
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To bring transmission connection points within compliance of the WéAare planning
a program of 66kV and 11kshunt reactor installations throughout 20250. This
program issubject to the completion of the RID. The OptionsScreenindgreport OSR
and Draft PreliminanAssessment RepoDPARhas been producedVeare continuing
our processn evaluating the most cosdffective and efficient solutions to address this
issue.

We are committed to maintaining the stability and reliability of the SA posystem
andwill continue to work closely with ElectraNet to address these challenges and ensure
compliance with the TCA.

Hindley Stree66kV Replacement EnsuriRgliable Supply for Adelaide CBD

Hindley Street substation is one of four critical zone substations supplying the Adelaide
Central Business District (CBD) and is part of the meshed 66kV metropolitan east
network. It is supplied via two 66kV cables, one from Whitmore Square and one from
North Adelaide / Croydon. The existing outdoor 66kV yard at Hindley Street is extremely
congested, with overhead pipework structures, strung bus and three aged bulk oil Circuit
Breakers (CBs) manufactured in 1954. These are the only three of this type of CB
remaining in the network.

The age and condition of the existing switchgear poses a significant reliability and safety
NA&A]l G2 020K {! t26SNI bSGe2NyIaQ o{!tb0d L
pedestrians passing every day within a few metres of deteriorated CB bushingatded
terminations. Catastrophic equipment failure, or failure with an explosion or fire, is likely

to result in an extended substation outage with approximately 43MW of CBD load at

risk. Only 21MW of the 11kV load can be tied away to other CBD feed¢astrOphic

failure is also a significant safety risk from an oil fire and porcelain debris.

To mitigate this risk, the Hindley Street Substation 66kV yard is planned to be replaced.
The OSR has been published, with Assessment Repato be published in 2026.
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5.2.

5.3.

5.1.3. Future RIID projects

Schedule 5.8(f) of the NER requires that we provide, for each identified system limitation
which SA Power Networks has determined will require e&lREN estimate of the month
and year when the test is expected to commence.

{1 t266SN) bSié2DNFrojecs fof ReNi@viatd dlanning Ipariod are shown
in the followingtable.

Table23. Forecast RFD projects for the forward planning period

Project Name Forecast RFD
Commencement
Date

Coonalpyrg Meningie 33kV Line Replacement 2029

Tarlton¢ Ceduna 66kV line Replacement 2027

Salisbury South New Substation 2027

Athol Park; Woodville New 66kV line 2028

Mount Barker East New Substation 2028

Concordia New Substation 2030

Committed urgent and unforeseen investments

Schedule 5.8(g)(1) of the NER requires SA Power Networks to provide a summary of all
committed investments to be carried out within the forward planning period with an estimated
capital cost of $2 million or more (as varied by a cost threshold determmatiwat are to
address an urgent and unforeseen network issue.

At the time of publication, SA Power Networks does not have any unforeseen network
investment with an estimated capital cost of more than $2 million.

Interactions between frequency control, protection, and control systems

Schedule 5.8(0) of the NER requires SA Power Networks to provide an analysis of the known and
potential interactions between:

1. any emergency frequency control schemes, or emergency controls in place under clause
S5.1.8, on its network: and

2. protection systems or control systems of plant connected to its network (including
consideration of whether the settings of those systems are fit for purpose for the future
operation of its network),

3. undertaken under clause 5.13.1(d)(6), including a description of proposed actions to be
undertaken to address any adverse interactions.

TheVoltage Managemenand Under Frequency Load Sheddifigergency Standard RDlas
discussed above fection5.1.1is seeking to address these requirements throurgplementing
voltage management services and the amendment or installation of prescriptive UFLS
infrastructure.
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6. Demand Management and NeNetwork Opportunities

Schedule 5.8(l) requires SA Power Networks to provide information on our demand management
activities and activities relating to embedded generating units.

SA Power Networks trials and evaluates emerging demand management technologies. We identify
economically viable opportunities to improve the levels of network security and reliability provided to
customers and to reduce the costs of providing standard rabnservices. The technologies
investigated include the use of smart meter data and services, transformer monitoring, energy storage,
dynamic voltage management and direct communication with customer devices such as air
conditioners, electric vehicle chang, smart hot water systems, solar and battery inverters and home
energy management systemdEMS.

6.1. Demand management nometwork options

Schedule 5.8()(1)(i) requires SA Power Networks to provide information ometarork
options that have been considered in the past year, including generation from embedded
generating units.

For projects surpassing the RDTthreshold, where SA Power Networks determines a-non
network option (including SAPS solutions) as a potential resolution for a specific system
limitation, an OSR is published. This report invites comments and proposatdiftions to the

identified system limitation from all market participants, interested parties and those parties
NEIAGGSNBR 2y {! t26SNIbSGHER] aQ LYRdIZAINE 9V

As part of our ongoing commitment to the efficient management of the distribution network,
SA Power Networks expanded the scope ofRigrocess of engaging nowtwork solution
providers to also include network investments less thahrillion and address network
constraints to defer network augmentation.

In 2023,SA Bwer Networks issued amxpression of InterestEQ) seekingnon-network
solutionsfor three different constraints withinthe Tailem BendBordertown and Robesgions
receivingseveraubmissiongor eachconstraint SA Power Networks actively collaborated with
the nontnetwork service providers regarding their service dffgs but was unsuccessfuat
identifying a commercially viablesolution to pursue. Assessment of noenetwork service
provider offerings concluded in April 2024.

Although no nometwork service offering wasuccessfulSA Power Networks negotiated a
NSSA with a major customer in 2023 tloe constraintidentified in the Tailem Bend regidn
defer network augmentation SA Power Networks negotiated renewal ofthe NSSAwith an
existingserviceproviderto defer network augmentatiorn the Bordertown regionSAPower
Networksand ARENAre fundinga community battery to addressconstraint orthe 33kVsub-
transmissiometwork to Robe

SA Power Networkisasnot published anfOlsSn 2025

SA Power Networks published @%Rin May 2024to addressthe issue of power factor nen
compliance at ElectraNet connection pointsline with our obligations under the TCAhe
increasedlow of capacitive reactive power from the distribution system into the transmission
system has been identified as a significant contributor to voltage control and system security
issues on the SA transmission systdihe network solution to address the issue is to install
approximately 270 MVAR of reactors at several connection points to meet TCA compliance
requirements by 2030SA Power Networks souglktedible nonnetwork optionsfrom the
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6.2.

6.3.

market to beavailable on a standalone basisamignificant part of a credible option to address
the issueNo sibmissionsvere received byglose inAugust 2024

SA Power Networks continues to investigate additional demand managemenhataiork
options in regionsvhere emerging constrainthave beendentified. SA Power Network&as
successful in the 2024/2binding round for community batteries administered ARENAThe
submission included a portfolio of HVpgort, EV support, and resilientmatteries use cases
The integration of community batterider HV supportsto assist with network constraints and
will be locatedin the Tailem Bendegionat Lamerocandin the South Eastegionat Robe HV
support batteriesmitigate the risk of unserved energy (load sheddiag)lthe need formore
costly traditional network upgrades alignng with funding objectives.In addition, his
opportunity allows SA Power Networks gain industry/market knowledge to drive innovation
and delivery methods to deploy community batteriespartnership with ARENAt will build
SAPower NetworkQinternal capabilites to deploy battey solutionsthat will be vital in the
future to address network constrainta a costeffective manneas standard network solutions.

Key issues arising from applications to connect embedded generation

Schedule 5.8()(1)(ii) requires SA Power Networks to describe its key issues arising from
applications to connect embedded generating units received in the past year.

South Australia is at the forefront dfie energy transformation with worldeading levels of
renewable generation relative to demandhe increasing penetration of rooftop solar PV has
seen periods in the middle of the degachrecordlevels of minimum demandNe are working
with ElectraNet to analyse the challenges presented by a declining minimum demand.

9EOSaaArwsS @2t Gl 3S tSoSta | ONrpaa GKS ySiagsg2N)
through zone substations have been seen. Real time SCADA monitoring and controls are
required for some exporting generating systems to prevent high voltage lendl€xceeding
equipment ratings during normal network conditions or after an outage of any single line,
transformer, or temporary network reconfiguration.

SA Power Networks receives an extensive number of connection enquiries under the Chapter 5
and Chapter 5A process and an increasing number of informal enquiries to connect large
exporting embedded generators.

In the past year, we have processed the following negotiated connections under Chapter 5A of
the NER.

Table24. Embedded generation connection enquiries and applications

2024/25 Embedded Generation Quantity
Applications to connect received (30kW and under) 32,931
Connection enquiries receivédpplicable onlfor above 30kW, under 500kW) 141
New applications to connect received (above 500kW) 142

The average time take to complete applicationsbnnect (abov&00kW) 32 days

For further information on the impacts @ER refer to SectioB.2.6
Actions taken to promote nometwork proposals
Schedule 5.8(1)(1)(iii) requires SA Power Networks to describe its actions taken to promote non

network proposals (including SAPS solutions) in the preceding year, including generation from
embedded generating units.
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SA Power Networks revised and published its Industry Engagement DocUiEigint December

2025 following changes to the requirements and as part of the 3 yearly update.cVhle
document provides a guide for third parties to explain how we will consider and assess the
viability of nornetwork or SAPS solutions.

The RIID process requires augmentation investmenfsmore than$7 million, to undergo a
Screening Test in accordance with Section 5.17.4 of the NER. Further details of-oetwork
option engagement strategy can be found @m websitehere.

As outlined inSection 6.1, SA Power Networks actively engaigproponents to encourage and
advance nommetwork proposals through our EOI activitiés.a continued effort to foster the
implementation of noanetwork proposal®n our networkwe will continue to collaborate with
potential applicants capable of offering successful alternative options to infrastructure
upgradesln cases where there are multipleOs that have been receiveth the same region,

SA Power Networks is open to collaborating with multiple proponents to determine an optimal
solution for the network and best outcomes for consumers.

SA Power Networks takesistopportunity to emphasse the potential benefits of nometwork
proposals in enhancing network resilience in regions served by radidtagmission lines or
feeders. As the establishment of EV charging infrastructure continues, the integration -of non
network demand management Bdions provides an opportunity to deliver cesftfective
solutions for customers.

6.3.1. Demand Management Opportunities for Customer Connection Requests

SA Power Networks receives customer connection requests that sometimes result in a
network constraint and hence the requirement for network augmentation. In areas
where the forecast load growth is low, these customer connections can significantly
accelerate the timing and level of the augmentation required for the network.

SA Power Networks will assess the duration and frequency of peak load conditions
pertaining to any forecast constraint. Where considered prudent and efficient to do so,
SA Power Networks offers customers an opportunity to eatdemand management
agreement to defer the required augmentation works.

6.4. Future plans for demand management and embedded generation

Schedule 5.8(1)(1)(iv) of the NER requires SA Power Networks to detail its plans for demand
management and generation from embedded generating units over the forward planning
period.

SA Power Networks recognises that alternatives to network solutions may exist which deliver
either a lower cost solution or provide greater benefits to the electricity market (including
electricity consumers) as a whole. The methods by whichmegawork sdutions may achieve

this include, but are not limited to:

91 the use of embedded generation or storage to reduce demand on the network;

=

shifting consumption to a period outside the peak period;

T AYONBFaiy3d Odadi2YSNEQ SySNHe STTAOASyOeT

=

curtailing demand at peak periods, with the agreement of the relevant customer(s).
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6.5.

SA Power Networks evaluates all options, both network andmetwork, using identical criteria
that reflect both the regulatory requirements under the R)Tprocess and our desire to
implement the least cost solution to resolve the identified need.

This process is set out in more detail in claBgkof the IED. A copy of the IED can be found on
our website atIndustry Engagement Document (sapowernetworks.com.au)

A substantial surge in demand, propelled by macro factors such as electrification, especially in
the business, transport, and residential sectors, the increased adoptideVefrenewable
energy targets, and locadid factors like iHfill housing, residential developments, and
commercial and industrial loads, serves as the fundamental driver for the escalation of capacity
driven network augmentation. SA Power Networks is steadfast in its commitment to thoroughly
explore and evaluate the potential of nemetwork solutions and flexible load connections to
effectively manage this growing demand.

{! t286SNIbSGE2Nla KIFIA LINRPLIRASR (G2 AyaGNRRdzOS
our GonnectionsPolicy for the 202830 RCP A flexible connection is a new offer where a
customer keepglemand attheir site withinspecifiednetwork limits in return for a cheaper,

faster connectiort. The AERas approved our Connection Poficyhich willcome into effect

from Julyl, 2025 The draft response from the AER can be fooack.

Flexible connections are managed through Dynamic Operating EnveD@&s.(Unlike static
limits, DOEs are adjusted at regular intervals based on the measured limits of the network
capacity. DOE limits will vary due to conditions such as but not limited¢ather, active
customer connections, generation limits, load limits, planned and unplanned outages, loss of
system control and directions from electricity authorities. Operating envelopes can be reduced
to zero under certain network operating conditign

To be eligible for a flexible connection, the customer must have remote monitoring and controls
GKIFIG OFry NBOSAOGS |yYyR NBALRYR G2 5h9 fAYAla
LX FGF2Nyao !ye FfSEAO6f S AYLEZ NI gavhdesile mikstli T NE
and ancillary services operations, must remain within the DOE.

ConsumetEnergy ResourcesigblementProgram
In response to the emerging challenges of unmanagEésystems as described $ction2.1,
SA Power Networks has introduced a range of measures to increase network hosting capacity to

support the continued growth oEERNn South Australia, including but not limited to:

1 Implementation of enhanced voltage management at 147 zone substations (described
further in Section8.2.7);

1 Introduction of a solar sponge tariff to encourage higher consumption during sunlight
hours;

1 Introducing a compliance program to enstinat all new PV installations apglye \olt-
VAr andVolt-Watt power-quality response mode settingsind

5The time and cost of negotiated connections varies and will be described in the customer offer letter.

61n our Revised Proposal we resubmitted our Connection Policy with a minor amendment proptisedagment terms threshold
The AERS due to make a final determination on oRevisedProposal in early 2025

53


https://www.sapowernetworks.com.au/public/download.jsp?id=9718
https://www.aer.gov.au/system/files/2024-09/AER%20-%20Draft%20Decision%20Attachment%2018%20-%20Connection%20policy%20-%20SA%20Power%20Networks%20-%202025-30%20Distribution%20revenue%20proposal%20-%20September%202024.pdf

SA Power NetworksDistribution Annual Planning Rep@®25/26 t02029/30

9 Introduction of OLTC tap block to increase power transformer ratings limited by the tap
changer associated with reverse power flow

Even with all these measures in place, constraints related to reverse power flow continue to
emerge, including:

9 Zone substation reverse N andINconstraints that cannot be cost effectively mitigated
through network augmentation. These are detaileiation4.4.2

1 Network Quality of Supply@o9 related issues as detailed 8§ction8.2.6

The continued emergence of these constraints indicatesadlstaticSkW per phase export limit
is unsustainable.

6.5.1. Changes to static export limits

To help address these challenges, SA Power Networks has introduced reduced fixed
export limitsof 1.5kW per phasewith a staged rollout of these limits beginniimthe

most highlyconstrained areas of theetworks.Since 2022reduced fixed export limits

have beenprogressivelyolled outto other parts of the networkin parallel with our
Flexible Exports rolloutWhere a reduced fixed export limit applies, customers have the
option to take up a flexible export connection instead, as describesktation6.5.2

below. Areas not yet eligible for Flexible Expartstinue to have access to the existing
5kW/phase export limit.

The eligibility of a givenetwork areafor afixed 1.5kW or 5kW or flexible export limit is
identified throughour Eligibility Checkeportal, forming part of the small embedded
generation SEGapplicationprocesdor systems less than 30kW. Thizrtal will enable
customers and installers to enter a spediitional Metering IdentifierN|MI) or address
to identify the export options available ta customer.

Connections for medium embedded generation systems will continue to be assessed on
a caseby-case basis as part of the standard connection application process.

6.5.2. FlexibleExport Limits

SA Power Networkdgs continung to progressively roll out the Flexible Exports
connection optiorto mitigate against these emergiadallenges with high CER#like
reduced fixed export limits that constrain customer exports all year round, flexible
exports offer access to higher export limits at times when the network has adequate
capacity by allowingsto reduce export limits only at the times and locations when the
network is constrained. This capability enabled in compatible internet connected
smat inverters that download export limits from SA Power Netwoskschreflect the
reaktime capacity of the networkvhere the inverter islocated The Flexible Export
connection option will also be available for medium embedded generators with total
export capacityess thar?O0kVA.

6.5.3. CERntegration

Our 202530 Regulatory Proposal introduced a new CER integration program to enable

an export service that aligned to the expectations of our customers and the quantified
YFEN] SG o0SySTAda 2F (GKS LINPINIY o6dzaAaAy3d (K
methodology).
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6.6.

6.7.

In 2026,SA Power Networkmtends to upgrade the voltage controbhpabilityof 25
additionalzone substations and voltage regulatdmslowering 11kV bus set points and
implementing Line Drop Compensatid’roviding dynamic voltage control in which the
substation OLTC relay autonomously adjusts voltage according to a droop curve
dependent on substation load his capability will llow for additional exporinto the
network before curtailment via Flexible Exports.

Furthermore, SA Power Networlistends to strategically invest iparts of thelow
voltage network wherecustomers are experiencinfgequent curtailmentvia Flexible
Exports.The model in which werioritise sites forupgrade is still in refinement and will
evolve over 2026. Solutions are likely to consist of local distribution transformer
upgrades and infills.

To find out more about Flexible Exports, Vigitar Flexible Exports | SA Power Networks

6.5.4. Flexible Exports standard connection offering

The Government of South Australias part ofthe Smarter Homes Progrgnhas
introduced Dynamic Export Requiremeniequiring most new and upgrade exporting
solar generation systems installed from 1 July 2023 to be capable of remotely updating
their export limits.

In conjunction with this new Regulation, weave rolled out the Flexible Exports
connection option tanostareasacross the State.

To find out more on the rolloutisit the Dynamic Export section onr website
Demand management connection enquiries and applications to connect
Schedule 5.8(1)(2) requires SA Power Networks to provide a quantitative summary of:

I.  connection enquiries received under clause 5.3A.5 and of the total, the number for non
registered embedded generators
II.  applications to connect received under clause 5.3A.9 and of the total, the number for
non-registered embedded generators
lll.  the average time taken to complete applications to connect;

The below tableprovides a summary of embedded generation enquires and applications
received sincgheLJdzo t A OF GA2Yy 2F fl ad @SIFNRa 5!two

Table25. Embedded generation connection enquiries and applications under clause 5.3A

2024/25 Embedded Generation Quantity
Connection enquiries received under clause 5.3A.5 8
Enquiries for nomregistered embedded generators (included above) 3
Application to connect received under clause 5.3A.9 1
Applications for nofregistered embedded generators (included above) 0

The average time taken to complete applicationgtmnect. 24 months

Micro embedded generators and neregistered embedded generators connection
enquiries and applications to connect

Schedule 5.8(1)(3) requires SA Power Networks to provide a quantitative summary of:

I.  enquiries received under clause 5A.D.2 in relation to the connection of micro embedded
generators or nofregistered embedded generators
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6.8.

II.  applications for a connection service under clause 5A.D.3 in relation to the connection
of micro embedded generators or nargistered embedded generators;

The below tableprovides a summary of embedded generation enquires and applications
NEOSAOPSR aAyOS LlzmtAOFGAZ2Y 2F fFad &SkNRa 5!

Table26. Embedded generation connection enquiries and applications under clause 5A.D

2024/25 Embedded Generation Quantity
Connection enquiries received under clag#eD2 166
Applications to conneateceived under clause 5AD. 140

Activities in relation to Regulatedt&nd Alone Power Systems

Schedule 5.8(p) of the NER requires SA Power Networks, if a SAPS enabled network, to provide
information on our activities in relation to DN&# SAPS projects including;

1. opportunities to develop DNSIBd SAPS projects that have been considered in the past
year;

2. committed projects to implement a regulated SAPS of the forward planning period; and
3. a quantitative summary of:
a. the total number of regulated SAPS in the network, and
b. the total number of premises of retail customers supplied by means of those
regulated SARS
SA Power Networks do not have any SAPS in its network.
SA Power Networks will continue to evaluate SAPS opportunities. A few potential sites are being
investigated to assess the financial viability of installing DiN&Raged SAPS systems. The driver
for considering SAPS systems at these sitgpiisallydue tolong lengths of overhead conductor

(typically SWERUpplying these sites being poor conditioreaching the end of their useful
life.
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7. Asset Management

7.1. Asset Management Approach

Schedule 5.8(k) of the NER requires SA Power Networks to provide information on its asset
management approach.

Our Asset Management is informed by our recently developed Asset Management 2035 Vision
aligned withour corporate Strategic Directions 2035.

We focus on what our customers and stakeholders value. The outcomes we seek to deliver
through our assets reflect the needs of our customers and stakeholders. We combine this with
evidencebased decision making to inform our response and develop optimatsyalanning

and delivery.

We achieve this through an aligned organisation and by continually innovating and adapting how
we do things by empowering our people, investing in our asset management system, and
piloting and trialling new technologies and concepts.

{1 t26SNI bSlig2N1aQ aasSdad YIFylF3aSySyid LINI OGAO
investments and performance that are cost efficient, consistent with prudent risk management
approaches that maximise customer value.

I 1Se FSIFGdzNB 2F {! t26SNI bSig2N1aQ FaasSid Y
decision making process based on return on investment. The value framework considers not
only the monetised risks addressed by an asset intervention, but also the btvefits
generated by this. This enables SA Power Networks to select the optimum maintenance and
replacement strategy for each asset stibss that is technically feasible, economically viable,

and delivers an acceptable residual risk against SA Powe2Néflva Q NRA &1 &G NI (S3¢
delivering customer value.

{! t26SN) bSGg2N1aQ FaasSad YIFyFrasSySyid | LILNRIFO
opportunities, while not exposing the business and its customers (community) to unacceptable
levels of risk.

Different assets within the network have different characteristics. Therefore, SA Power
bSGig2NlaQ aasSad YFyF3aSYSyd LINI OGAOSa yR &dN
sub-classes. This enables SA Power Networkslance its capital and operational expenditure
appropriately and optimally on assets based on the performance and customer services

provided. ¢ KS FSF GdzNBa 2F {! t26SNI bSis2NLaQ aasi

1 The development and delivery of levels of service that are supported by comprehensive
customer and key stakeholder engagement;

1 The translation of levels of service and risk into operational asset management decision
making processes;

1 The development and maintenance of the asset information systems and standards to
ensure compliance with regulations, industry standards and to enable effective asset
management decision making;

1 The determination of optimum spares holdings required to deliver the regulated
standards and customer expectations;
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1

1

The integration with augmentation projects (such as customer connections), including
optimal scheduling and bundling of inspection, maintenance and replacement of assets;

The longterm planning for the management of each assktss (or sulass), allowing
for factors such as the age profile and expected end of life, performance history,
condition information, and industry experience; and

The achievement of continuous improvement.

7.2. Asset management strategies

Schedule 5.8(k)(1) of the NER requires SA Power Networks to provide a summary of its asset
management strategies.

SA Power Networks is continually improving its asset management practices and systems. A
major part of that improvement has been the continuation of the transition from a reptaee

fail approach to a replaebasedon-value approach for assets. This apmbaequires good

asset condition data and the use of improved analytical techniques that allow us to assess the
risks of asset failure and facilitate prudent asset lifecycle decisions.

SA Power Networks has undertaken several initiatives to improve its understanding of asset risk,

including:

1 requiring all asset inspectors to be accredited to UET20612 Certificate Il in Electricity
Supply Industryt Asset Inspection standard;

9 taking targeted steps to improve our overhead line inspections by increasing the
frequency of asset inspections, particularly, of those assets in high corrosion zones and
high bushfire risk areas;

1 implementing mobile data capture technology to enable inspectors to update asset
information in the field and collect timely defect and asset condition information linked
directly to the specific asset in the asset information system;

9 determining the value of addressing defects from this information collected by
inspectors and using it in operational asset management decisions;

1 applying an increased level of diligence, prudence and foresight to the auditing of our
asset inspection activities to achieve consistency of inspections; and

1 implementing conditiorbased asset risk assessment software that uses actual asset
data to quantify current and predict future asset risks.

{! t26SNIbSGE2N1AQ AYyalLISOGA2Y YR O2yRAGAZY

1 GClig these visual inspections assess in detail the assets at ground level. In particular,
condition of poles and footings including an assessment of mechanical integrity and the
level of corrosion of channels on the pole.

1 OCiI¢ these visual inspections (using binoculars) assess in detail, components of assets

above ground level that GCI does not cover. For example, all other components on the
pole, including conductors (conductor, fittings, tie wires, joints, services aatd)
overhead equipment (switchgear, transformers, regulators, bushings, fuses, public
lighting etc).
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Aerial Inspectiong SA Power Networks has contracts for outsourced aerial inspection
and patrol services using helicopters. These are primarily utilised for annulaliphdire
patrols but are also utilised for emergency patrols, typically for stormedlatents.

Helidrone Inspections (Unmanned Aeronautical VehiclespA Power Networks
engages aerial photography specialists to undertake remote controlled aerial
surveillance and photography using state of the art micrumidnned Aeronautical
Vehicles These are used in areas that cannot usually be accessed by full size helicopters
where the top of the pole inspection is required and cannot be assessed visually from
the ground é.g.some suspension construction on 66kV lines).

Aerial LIDAR InspectiogsSA Power Networks is currently trialling the use of LIDAR
technology to assess the benefits of assisting with vegetation scoping, vegetation
auditing and asset inspection.

Thermographic Inspectiong use of thermographic cameras to provide thermal
imagery, to identify those components that have deteriorated due to a combination of
corrosion and/or high load current to the extent that failure is likely by detecting hot
spotswithin the inspected assets. These inspections are conducted on overhead assets,
in substations and selected switchgear.

Substation Inspectiong substations are inspected using a combination of visual and
thermographic inspection. Inspections include a check of the overall condition of assets
(e.g. transformer, circuit breakersand switchgeaj, the condition of all structural
elements, the integrity of insulators and bushingguipmentgas pressures, security of

the site €.g. fencing), oil levels in eihsulated equipment, earthing connections,
counter readings (for circuit breakers, reclosers).

Substation Switchgear Condition Monitorirmgspecialist switchgear inspections are
conducted to assess the condition and performance of switchgear components to
identify hazards and component deterioration. A combination of radio frequency and
ultrasonic cktection, thermographic and visual inspections is used with-intnusive
electrical testing techniques to assess asset condition.

Substation Transformer Condition Monitoriggoutine oil physical/chemical tests are
performed on transformer main and switch tanks. Specialist diagnostic and condition
tests include thermographic inspection, Sweep Frequency Response AnaRRIS (
Dynamic Frequency Respons®Fg, Doble Insulation testing (power factor,
capacitance).

Manhole inspectiong, Inspections of manhoteto identify defects in aged cable joints
andcable supports.

66 & 33kV cable inspection and teginoffline sheathtestingof subtransmission cable
assetdss undertakenFor oil filled cableshis includess monthly visualinspectionsand
alarm testingand 1 yearly oil sampling.

The frequency of inspections and monitoring practices differs between assets and locations,
based upon various factors such as:

1

the environment the asset operates withine. how fast we expect the condition of an
asset to deteriorate between inspections;
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9 the safety riski(e.likelihood and consequence), particularly with regard to the potential
of starting bushfires or injuring the public or our personnel; and

1 the performance of the asset in an area.
The asset assessment strategies, including inspection and maintenance cycles, are documented
Ay {! t26SNI bSig2N1aQ bSig2N] alAyiaSylyOoS a
(Manual 11) and Substation Inspection Manual (Manual 19). The replacemetegstisaare
RA&A0dzaaSR Ay RSGFAf AGKAY {! t26SNIbSig2N] A&
7.3. Asset lifecycle strategies

Table27 summarises our inspection and replacement strategies for various asset classes.

Table27. Asset class and lifeycle strategies

Asset Class Inspection Strategy Replacement Strategy
Poles Inspection cycle: routine cycle A return on investment based
of 5yearsin bushfire risk replacement/refurbishment strategy is
areagBFRAaNd 10 years in  applied for poles, considering the value
non bush fire risk areas (risk reduction plus other benefits) of
(NBFRA) replacement/refurbishment.
Critical inspection: OCI and
GCl.
Overhead Conductors Inspection cycle: routine cycle A return on investment based
(including insulators / of 5 yearginspected at the replacement/refurbishment strategy is
connectors) same time as poles|Bush applied for conductors, considering the
fire risk area) value (risk reduction plus other benefits) ¢
10 years (non bushfire risk replacement/refurbishment.
area)

Critical inspection: Pre
bushfire patrols, OCI and
thermographic.

Underground Cables Visible portions of cablesnd A return on investment based
terminationsare visually replacement/refurbishment strategy is
inspectedevery5 yeas applied for cables, considering the value
(BFRAYr 10 yeas (NBFRA) (risk reduction plus other benefits) of
cycle. replacement/refurbishment.

QOil filled cables are inspected
every 6 monthdor integrity

of the oilpressure systenil
samplesaretakenyearly
where possible.

Sheath resistance testing
every 5 years on 66kV.

LV Services Not routinely inspected. Replaceon-fail

Distribution Transformers Pole mounted A return on investment based
Inspection cycle: routine cycle replacement/refurbishment strategy is
every5 years(at the same applied for distribution transformers,
time as poles). considering the value (risk reduction plus
Critical inspections: OCl and other benefits) of replacement/
thermographic. refurbishment.

Ground mounted

Inspection cycle: routine cycle
5 years fodistribution
substation transformers
Critical inspections: GCI and
substation inspections.

ZoneSubstation Transformers Inspection / testing cycle: Comprehensive analysis is undertaken to
routine cycleevery six determine appropriate replacement/
months refurbishment strategies for individual
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Distribution Switchgear

Substation Switchgear

Protection Relays

SCADA, Network Control

Telecommunications

Critical inspectiondissolved
gasoil analysis, substation
inspection and
thermographic, routine
diagnostic testing.

Line switchgear

Inspection cycle: routine cycle
everyyear

Critical inspections: OCI and
thermographic.
Ground/indoor switchgear
Inspection cycle: routine cycle
every year

Critical inspections: OClI,
substation inspections and
switchgear inspections.
Inspection / testing cycle:
routine cyclefrom six months
to ayear.

Critical inspections: substatiol
inspections, routine
diagnostic testing, inspections
and thermographic surveys.

Inspection / testing cycle:
routine cycleevery six months
Critical inspections:
substation inspections and
diagnostic routine testing.

Critical inspections: substatiol
inspections and remote
monitoring.

Critical inspections: Aerial
fibre cable and Radio
Communications tower
inspections and remote
monitoring by
Telecommunication
management systems.

7.4. PlannedSrategic Improvements

7.4.1. Asset class replacement programs

substation transformers. This includes an
assessment of both thigelihoodof the
asset failing and the resulting
consequences including safety, reliability
financialand environmentalmpacts

A return on investment based
replacement/refurbishment strategy is
applied for distribution switchgear,
considering the value (risk reduction plus
other benefits) of
replacement/refurbishment.

Comprehensive analysis is undertaken to
determine appropriate
replacement/refurbishment strategies for
substation switchgear. This includes an
assessment of both thikelihoodof the
asset failing and the resulting
consequences including safety, reliability
and financialmpacts

Comprehensive analysis is undertaken to
determine appropriate
replacement/refurbishment strategies for
protection relays. This includes an
assessment of both thikelihoodof the
asset failing and the resulting
consequences including safety, reliability
and financialmpacts

Replaceon-fail, and when no longer
supported by vendor.

Replaceon-fail, and when no longer
supported by vendor.

SA Power Networks ha®me ofthe oldestassets in theNEMand the lowest rate of
replacement. As the networHeteriorates,we risk an increasing number of electricity
assets failing Hservice resulting in power outages, safety incidents and bushfires. This
risk will be made worse in coming decades by climate chavithethe impact of more
severe weather

To continue to deliver the level of service our customers and community expect will
require increased investment in asset replacement as well as an increased sophistication
in our approach to Asset Management.

The below tablesummarises the key asset replacement programs that are being
undertaken.
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Table28. Key asset class replacement programs

Asset class

Poles

Overhead Conductors

Distribution Line
Switchgear

Ground Level
Switchgear

Telecommunication

Substation Switchgear

Substation Power
Transformers

Pipework Style
Substation
Switchyards

Substation Earthing

Substation Security

Substation
Environmental (Oll
Containment)

Protection Systems

SCADA, Network
Control

Program

Pole replacement and refurbishments volumes have risen in recent year
due to the ageing asset population.

It is anticipated that pole replacementand refurbishmentsyvill need to
increase over the longer term as our network continues to age.

It is forecast that conductor replacement levels will continue to increase 1
prevent thefurther decline in the performance of this asset class.

The replacement of distribution line switchgear has increased as a result
finding a greater than anticipated number of defective switches and fuse
During the currenRCPwe have focused on replacing switchgear and fus:
on our older single phase high voltage circuits and some low voltage typ
Focus has beegiven toupgrading some switch types to remotely
controlled, electronic, switches to managdiability, bushfire and safety
risks.

The volumes of ground level switchgear replacements have increased si
2008 as we moved from a replace-fail replacement strategy to a plannec
replacebefore-fail strategy for certain types of switchgear. In particular, w
have replaced a large numbef switches that had restrictions on live
switching due to their poor condition or safety risk. Our focus to date has
been in CBD locations where we consider the risks and costs to be the
highest.

Communications asset replacements are being driven by areas such as
security and changes iretwork protection systemapplicationghat are
carried over the networlandrequire connective grioritising Internet
Protocol.

Protection systemapplicationsbased around smarter devices in the
network, are driving a need for larger amounts of data being carried over
the network therefore driving network capacity increases and technology
changes to cater for these data increases.

Substation circuit breaker replacemarfocuson poor conditionoil filled
switchgeartypes both 11kV indoor and 66/33kV outdqgarhichcarry
significant safety, reliability, environmental and financiahsequence.
These targetedenewal programsre used tcaddressareasof riskas large
populations of legacy switchgear continue to age and deteriorate in serv
Substation transformer replacemengse identified through ongoing
maintenance anaondition monitoring programgo detect the onset of
transformer failure and intervene prior to it impacting customer service a
network performance

To address multiple, interrelated safety, environmental and security issu
inherent to substations of pipework construction, a targeted replacement
programhascommenced and will continue through the forward planning
period.

Since 2008, SA Power Networks has instituted a formabeskd earth grid
management strategy to substation earth ggjgrioritsing substation sites
and remediation works by the safety risk posed by earth grid conditiba.
management of substation earth grids through the forward planning peri
represents a continuation of this established monitoring and remediation
regime with each site planned for testing and inspection evéryehrs.

LY wHnnc GKS 9ySNH& bSig2N)la ! aaz
F2NJ t NEBGSyiliAz2zy 2F |yl dziK2NREASR !
Power Networks has subsequently adopted a-tiaked approach
conforming tothe guidelinesand continues to maintain thigo address
security concerns of all high and medium risk substations.

All substations are subjected to ongoing audits and risk assessment as |
2T {! t286SNIbSig2N1aAQ SYBANRYYSY
This strategyontinuesthroughout the forward planning period to complett
high risk and medium risk sites.

Substation protection systems are replaced based on condition, risk and
performance €.g.type of failure and defect history).

Substation SCADA systems are replaced on failure, or when vendor sup
Aa y2 t2y3ISNI I GFAfTLTotSd {! t26SN
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control and monitoring to those substations without SCADA to enable
monitoring and regulatory reporting.

7.5. Distribution losses

Schedule 5.8(k)(1A) of the NER requires SA Power Networks to provide an explanation of how it
takes into account the cost of electricity distribution losses when developing and implementing
its asset management and investment strategy.

Losses incurred across the distribution network represent the difference between energy
sourced from the transmission network and delivered to end customers. The cost of the energy
lost in transporting power through the distribution network is paid by oustrs via their
retailer, using an averaging formula.

As these losses represent a cost to all consumers of electricity, SA Power Networks seeks to
minimise these costs whereveracticatp Ly I OO02NRIyOS ¢gA0GKD (KS
guidelines, where deemed material to the outcome of the-BRl@valuation, SA Power Networks
considers the change in the cost of losses for each network andnetwork solution
considered to resolve the iagified network constraint(s). Details of how SA Power Networks
conducts and performs RI¥ evaluations can be found withiour Industry Engagement
Document orour website

Minimisation of distribution losses is considered by SA Power Networks when managing and
augmenting the network through the use of:

1 low-loss zone substation transformers, which are encouraged by the use of a purchasing
evaluation formula which penalises high loss desidres Whole of life losses are
considered);

9 distribution transformers which meet the requirements of the minimum energy
performancestandards;

1 power factor improvement solutions that maximise network utilisation by reducing
line/feeder current for the same load, in turn reducing losses for the same load at peak
load times; and

9 capacity upgrade projectsyherelosses for loasl are reducedy usinghigher voltages
(i.e. reduced current), larger conductors or additional transformers, and shorter lines
and feeders through the insertion of new connection point and zone substations.

SA Power Networks does not implement projects specifically designed for the purpose of
reducing distribution losses.

7.6. Asset management issues that may impact system limitations
Schedule 5.8(k)(2) of the NER requires SA Power Networks to provide a summary of any issues

that may impact on the system limitations identified in the DAPR that have been identified
through carrying out its asset management practices.

7 Distribution transformers are categorised based on factors such as location, insulation type, number of
phases and voltage class&nurceDistribution transformers | Energy Rating
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SA Power Networks does not foresee any asset management related issues or practices that will
impact on the system limitations identified in this DAPR.

7.7. Asset management further information
' 4 NBIjdZANBR o0& {OKSRdZ S podyoluvdoold 2F GKS bow
management strategies and methodologies may be obtained by contacting the following

Network Manager:

Head of Assdihvestment Mark Pynn
Email: mark.pynn@sapowernetworksom.au
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8. Network Performance

8.1. Reliability performance

Schedule 5.8(j)) of the NER requires SA Power Networks to provide information on the
performance of its network. ThsS O A2y aSita 2dzi | adzYYlINE 27F |
measures and standards and our performance against these measures and star@ards.
reliability performance report¥nnual Public Performance Repddr the 2024/25Qcan be
accessed via our websit&his report providesletailed information on our performance over

2024/25, for the four EDC feeder categories and th® regionsacross South Australigh

summary of our 2024/2%eliability performanceas provided below.

8.1.1. Reliability performance forecast

ReliabilitySTPI®erformance forecast targewsften differ slightly (on average by about
4%), to the jurisdictional reliability targets determined by 88COSaAs defined in its
EDCrefer to Sectior8.1.2

Reliability performance is influenced by a combination of factors, including adverse
weather conditions, targeted reliability improvement projects, asset condition, and
enhanced operational practices (e.g., emergency response procedures). As weather
conditions cannot be accurately predicted, and given the complex interaction of the
other factors mentioned, forecasting future reliability performance is inherently
challenging.

To comply with Schedule 5.8(b)(4) of the NER, SA Power Networks has developed the
following reliability performance forecast, as shown in the table below.

Table29d® {! t26SNI bSGg2NLaQ {¢tL{ FSSRSNJI OFi{iS3a2NEB NBf.

Reliability Measures 2025/26 2026/27 2027/28 2028/29 2029/30
USAIDIn (minute$)

CBD 17 17 16 16 16
Urban 94 94 94 94 94
Rural Short 165 162 160 157 154
Rural Long 310 308 306 304 302
USAIFIn (interruptions)

CBD 0.16 0.16 0.16 0.16 0.15
Urban 0.82 0.82 0.82 0.82 0.82
Rural Short 113 114 115 115 1.16
Rural Long 147 146 145 144 144

The forecast set out in the table above is based on the following assumptions:

1 Includes the additionaleliability funding accepted in the AERRinalDecision
for the 202530 RCP
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1 The forecast is based on tfige-yearaveragehistorical trends
1 The forecast assumes similar average weather trends; and

1 The forecast excludes the performance oajidt Event Days (MED) as permitted
under the ®rviceTargetPerformancelncentiveSheme ETPIpregime

8.1.2. Reliability measures and standards

Schedule 5.8(j)(1) of the NER requires SA Power Networks to provide a summary
description of the reliability measures and standards that SA Power Networks must
comply with.! Y RSNJ G KS / 2dzyOAf 2F 1 dzAGNIEAlYy D2¢
Agreement, the South Australian Government has retained the responsibility for
determining local (jurisdictional) distribution network reliability standards. The
Government subsequently assigned that responsibilitg BECOSA

A summary ofhe reliabilitymeasures and standards is provided in this secttonmore
detailsrefer to SAt 2 ¢ S NJ b RuingaPMdicP @formance Report

ESCOSd#stablishes the service standard framewfwk SA Power Networviaa public
consultation process prior to the commencement of each RCP. The reliability standards
are publishedin the ED@nd comeinto effectat the commencement of a new REH;.

1 July 2028 {! t26SN) bSGg2N]1 aQ O2YLIX Al yOS gA
distribution licence issued lySCOSA

The reliability measures used by tB&SCOSand the AER to monitayur performance
are:

1 USAIDInunplanned system average interruption duration inflexa measure
of how long on average each customer is without supply in minutes for the
period (typically a year) and is normalised by excluding interruptions that start
on MEDs;

1 USAIFIfunplanned system average interruption frequency indexa measure
of how many times on average each customer is interrupted for the period
(typically a year) and is normalised by excluding interruptions that start on
MEDs; and

1 In addition,ESCOS#éses two customer restoration of suppl@Roytargets for
each feeder category. These measure the percentage of the customers supplied
by that feeder category who have an unplanned interruption exceeding a
specified number of hours.

To enableregulatorsto be able toassess whether a distributor is maintaining the
network to cope with normal weather events amongst other outage causeas (
animals), MEDs are excluded from the reliability measures they monitor. However, it is
important to monitor the performance on MEDs to ascertain if distributors are still
maintaining their ability to effectively respond to the effects of MEDs on their
digribution system.
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¢KS 95/ NBldANBa (KS% dza8 20OKASQ880KFREB
standard targets for each year ending 30 June. The best endeavours requirement means
GKFG 6KSNB I NBfAFoAfAGE &adl yRFNRQA (I NHS
to comply with that standard, provided dan demonstrate the use of best endeavours.

The reliability standards which apply for thew 202530 RCPi(e. 1 July2025to 30 June
2030 are documented in the current version of t&®  version EDQA.]) clause 2.2.1.

8.1.3. Our reliability performance

Schedule 5.8(j)(3) of the NER requires SA Power Networks to provide a summary
description of its reliability performance for its distribution network against the
measures and standards described under Schedule 5.8(j)(1) for the preceding year.

Comprehensive reliability performance reporting is provided annuallgS€OSAThis
section summarisesur performancefor the year ending Jun2025. For the detailed
analysis and outcomeas our performancerefer to our Public Performance Report

SA Power Networks achieveeh of the sixteen normalised reliability targets, for the

four feeder categories, specified in the South Australian EDC, for the year ending 30 June
2025, For thesixtargets not achievedCBD CRoSn >1hong Rural USAIDIn, CRoSn >
4hrs and CRoSn >7hesceededhe reporting threshold

Table30 below details each of the four feeder category targets and actual normalised
performance for the year ending 30 Jud@25.

Table30. Feeder category normalised reliability performance

EDC Feeder Category USAIDIn USAIFIn

TARGET 2024/25 TARGET 2024/25
CBD X N 19.8 X n 0.18
Urban X M 92.1 X M 0.76
Short Rural §R X H 142.6 X M 1.09
Long Rurall(R X H 388.9 X M 1.71
Overall Distribution Systef? »150 143.0 *1.30 0.94

Ly GKS 95/ 06Sad SyRSIF@2dNBI aYSkya G2 FO0G Ay 3I22R FIAGK FyR
11 The targets exclude the reliability contribution from interruptions starting on MED's.

12 The ESCOSeeliability service standards do not include an overall distribution system target. These figures are the implied
equivalent targets using the individual feeder category targets and the number of customers supplied from each feedey.categor
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Table31. Restoration of supply performance (CRoSn)

EDC Feeder Duration of Target(%) Actual

Category Interruption (Hrs) (%)

CBD X M 11 15.5
>2 4 3.1

Urban >2 27 23.5
>3 11 10.6

SR >3 27 21.8
>5 8 6.8

LR >4 30 44.0
>7 10 17.5

Non-achievement of the EDC reliability targets, when it occursftén due to oneoff
events or interruptions on a few neMED daysesultingfrom localisedSWEs thaare
verified by theBOM.

In the year2024/25there werefive MEDs.

Table32. 2024/25MEDs, contribution to reliability and MED category

MED Dates USAIDI USAIFI UCAIDI Comment
Event Category
#
1 Catl 19 Jul 24 5.78 0.0278 208 Severe weather
event
2 Catl 17 Oct 24 8.44 0.0181 467  Severe weather
event
3 Catl 10 Mar 25 5.36 0.0084 642 Severe weather
event
4 Catl 26 May 25 6.55 0.0396 165 Severe weather
event
5 Catl 7 Jun 25 4.93 0.0255 193 Severe weather
event
Total 5 days 31.06 0.1194

SA Power Networks monitors three key metrics (among others) to ensure that we are
maintaining the distribution system to reliably transport electricity to customers under
normal weather conditions. The three metrics are:

1 The contribution to USAIDIn of equipment failkg@used interruptions. This

monitors our performance in maintaining the distribution system under normal
operating conditions;
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1 The contribution to USAIDIn of weathérelated caused interruptions; and

I The percentage of USAIDI resulting from equipment faitanesed
interruptions on MEDs. This monitors the ability of the distribution system to
cope with SW&

We monitor the resilience of the distribution system to cope wgdM SWEs by
determining the average overall daily USAIDI on SWE days which do not result in the day
being classified as a MED.

8.1.4. Regional reliability performance

SA Power Networks &sorequired to report the reliability of ten regions: nine distinct
regions and another segmentation of feeders in a Major RegiGaatres aslefined in
ESCOSAA DdzA RSt AyS b2omo

The annual regional reliability performance varies from year to year, both positive
(better) and negative (poorer) than the lotgrm historical averagd.€. 15-year period
ending 30 June 2020). SA Power Networks monitors the regional reliability using the
measures USAIDIn and USAIFIn, to determine if historic performance of any region has
declined.

LY HnunkHp OGKSNB gta y2 y2i0l0ftS RSOt Ay
performance. The poorer than historic performance for t8euth Eastand Barossa,

Mid-b 2 NIl K | YR . ZagibnS was Saobtly yiue tzforsfequipmentfailures,

SWEs and insulator pollution. Howewasystemic issubas been identifiedoncerrnng

rural long feeders where sectionalisers are failing to operate under high solar generation
scenarios For further information refer to{ ! t 26SNJ bSiGPANg aQ !
Performance Report

8.1.5. Reliability corrective actions
SA Power Networksas several programs to manage reliability, including

1 ANBOdzNNBY i LINE JuNderyinguRf AWaIAK M{ilRAyto2y (K
maintain historic performancad.é. this does not allow for additional upgrades
to improve reliability).

T ! W2 NBtAILOAfAGE T &ih RO EHRNEHISSY Sy |
low reliability feeders (mainly in rural and remote areas) that experience

repeatedly poorer reliability, more than double their regional average.

/| dZaG2YSNAR 2y G(GKSaS FSSRSNE I NB 2dzNJ Vg
1 ! WYwSIA2YAYLINBOS Y S KXib bringhgiMdancedfor worst

served regions more in line with similar regions via remediations specific to the

outage causes on feeders most impacting those regipe#ther to address

current outage causes or reduce the customer numbers interrupted when
outages occur.

7 ! WwdzNJ f2y3 FTSSRSNE adzlJL)X & mefea i 2 NI
efficient and prudent progress to meeting SA EDC targets for rural long feeders.

13\Weather related includes unknown and vegetation, as the contribution from these causes is higher during SWE.
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targeting rural long feeders where it is efficient to improve supply restoration

times.

8.1.6. SA Power Networks &sorequired to prepare an annuaflonitoring, Evaluatiorand
Compliance StrategMEC$ which explains how we plan to meet the service standards

defined in Clauses 2.1 to 2.4 of the EP@cesses to ensure compliance with the
reliability measures and standards

Schedule 5.8(j)(5) of the NER requires SA Power Networks to provide a summary
description of the processes it has undertaken to ensure compliance with the reliability
measures and standards described under subparagraph 5.8(j)(1).

SA Power Networks prepares a Reliability Management Plan annually, with the aim of
maintaining reliability performance. Thigan details the initiatives that SA Power
Networks undertakes to maintain reliability performance witoest effective. Further it

aims to minimise reliability Guaranteed Service Level payments.

SA Power Networks has an Operational Reliability Group which:

1 Prepares and issues the Reliability Management Plan;

1 Reviews previous interruptions to identify areas of poor performance or
potential systemic causes of interruptions to initiate actions to remedy where
warranted; and

1 Annually prepares reliability improvement projects for the following calendar

year.

The reliability improvement actions contribute to one basic outcome which is:

1 Reducing the number of interruptions experienced by customers by:

Installing midline reclosers and sectionalisers to reduce the number of customers
affected by a fault;

(0]

Installing spur fuses to reduce the number of customers affected by a
fault;

' YRSNIF1Ay3 ay2 OFdzaS F2dzyRé LI (NP
than 500 customers to reduce the likelihood of the same fault occurring
(repeating) in the future; and

' YRSNIF1AYy3 aNBOt2aS¢ LI GNRBfa FT2N
more than 1,000 customers to reduce the likelihood of a sustained fault
occurring in the future.

8.2. Quality of supply performance

This section outlines the QoS standards applicable to SA Power Networks and our performance
against those standards.
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8.2.1.

8.2.2.

Applicable quality of supply standards

In accordance with Schedule 5.8(j)(2) of the NER, SA Power Networks is required to
provide a summary description of the QoS standards it must adhere to, including the
relevant codes, standards and guidelines.

The Electricity Act 1996 and the Electricity (General) Regulations 2012, provides a
framework for supplying electricity to customers on the South Australian electricity
RAAGNROdzIAZ2Y ySGe2NI P {! t26SNI bSig2N]aQ
sets2dzil {! t26SNIbSiGEé2N1aQ adlyRINRAE F2N (K

There are a number of parameters that contribute to power QoS including (but not
limited to):

1 Supply voltage;

1 Power factor;

M Harmonics; and

9 Flicker.
SA Power Networks is not accountable for, nor can it influence, the Alternating Current
Frequency of electricity supplied through its network. AEMO establishes the standards
governing frequency control and regulates the frequency on the national grid. If
SAt 26SNJ bSGg2Nya 06S02YSa ol NB 2F FNBIj dzf
standards, SA Power Networks notifies AEMO.
Range of supply voltage

Supply voltage is the voltage, measured either from phase to neutral or phase to phase,

F2N) St SOGUNAOAGE GKFG A& &adzlll)X ASR G | Odza
steady state supply voltage within acceptable upper and lower limits tsumn

Odza 12 YSNEQ | LILX AlFYyOSa FyR SldZALIYSYd | NB
bSig2Nl1aQ adGdSIFRe aidldsS adzZiix e @2faGlF3asS Az

relevant codes, standards and guidelines, SA Power Networks undertakes remedial
works to impove the quality of supply.

{! t26SNJI bSiGg2Ny1aQ t2¢ @2fta413S ySis2N] 2
400V three phase. The high voltage distribution network typically operates at 7.6kV,
11kV and 19kV. Some major businesses are supplied at 3.3kV, 6.6kV, 11kV, 33kV or 66kV.

Low voltage network

The nominal voltage for the low voltage network is 230V, phase to neutral, and 400V
phase to phase. Australian Standard, AS 61000.3.100 has specified a tolerance ef +10%/
6% to allow for voltage regulation on the mains between distribution transformeds an
Odza 12 YSNEQ ASNDAOS LRAYyGaAD ¢KSNBT2NBI dzy
fAYAG 2F @2t G138 GKIFIG Oy 68 SELISNASYOSR
I Odza 12 YSNE Q &S NI6RopeBd thadhighgsi limi ida 253V23&96)0 H 0 N

High voltage network

{! t26SN) bSU62N]aQ KAIK @2t 0F3S RAAGNROGC
ranges as discussed above. Prospective high voltage customers should seek advice from
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SA Power Networks on the available supply voltage at their location before proceeding
with any project expenditure or commitments.

SA Power Networks applies the following standards and guidelines when setting and
assessing network voltage performance for its low voltage and high voltage networks:

T {! t26SNIDbSGE2NIaAaQ t26SNI vdzZfAde al ydz
T {! t26SNIbSGe2NILaQ {SNBAOS FyR LyadlftH
1 Australian Standards: AS/NZS 60038 and AS 61000.3.100; and
1 NER S5.1adPower Frequency Voltage.

8.2.3. Harmonic content of voltage and current waveforms

Harmonic current and voltage distortion results from the operation of appliances or
equipment that draw norsinusoidal currents from the network by presenting a variable
impedance during the voltage cycle. Such distortion can cause the supply voltage to
depart from a sine wave in a repetitive manner. The resultant distorted wave is made

dzLJ 2 F YdzZf GALX S WLIHZNBQ aAyS 41 @Sa 2F O NB
integer multiples of the fundamental frequency (50 Hz). Maintaining waveform
distortion within acceptable limits is important because it can otherwise cause
interference and damage to sensitive customer and network equipment. This form of
distortion can also cause light flicker, incorrect operation of computers, audible noise in
television, ralio and audio equipment and vibration in induction motors.

SA Power Networks relies on the following standards and/or guidelines when limiting
and assessing harmonic performance:

1 Power Quality Manual 24 (September 2015);

9 Australian Standards: IEC 61000.3.6:2012;

9 Standards Australia Handbook for power quality HB264;

1 NER S5.1a6Voltage Waveform Distortion; and

1 SA Power Networks Service and Installation Rules.
8.2.4. Voltage Fluctuations (Flicker)

Voltage fluctuations are shoterm repetitive, regular or irregular changes in the voltage
level. Voltage levels change in response to changes in the load on the network, so that
as the current drawn from the network increases, the voltage level dropsla8ly,

when load is switched off or embedded generation exports, the voltage level rises.
Voltage fluctuations can cause lighting to flicker and in severe cases it can lead to
malfunctions in sensitive electronic equipment.

SA Power Networks relies on the following standards and/or guidelines when limiting
and assessing flicker (voltage fluctuations) performance:

1 SA Power Networks Power Quality Manual (Manual 24);

I Australian Standards: IEC 61000.3.6:2012;
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8.2.5.

8.2.6.

1 NER S5.1aéVoltage Fluctuations; and
1 SA Power Networks Service and Installation Rules.

Load unbalance

Unbalanced voltages can result from unbalanced network impedance, unbalanced loads
or unbalanced embedded generation. Balanced impedances under normal operating
conditions are achievable by appropriate design and construction practices and
consequently, tk means of controlling unbalance is the balancing of three phase loads
and the even distribution of singighase loads. Control of unbalance in three phase
networks is important to avoid damage to certain types of three phase motors. Voltage
unbalance caralso result in distribution network faults such as inadvertent operation of
protection relays and voltage regulation equipment.

SA Power Networks relies on the following standards and/or guidelines when limiting
and assessing Voltage Unbalance performance:

1 Power Quality Manual (Manual 24);
9 Australian Standards: IEC 61000.3.6:2012; and
1 NER S5.1agVoltage Unbalance.

Quality ofSupply performance

Schedule 5.8(j)(3) of the NER requires SA Power Networks to provide a summary
description of its QoS performance for its distribution network against the measures and
standards described under Schedule 5.8(j)(2) for the preceding year.

SA Power Networks undertakes power qualiB() testing and monitoring using a
number of methods including:

f A&K2NI GSNXY tv GSaita Ay NBalLkryasS (2 Odz
and at customer service points;

9 customer load modelling and data from survey tests at transformers to
determine their loading; and

1 smart meter data where accessible;
In addition, since 2009, SA Power Networks has participated in the Quality of Supply
Assurance Program conducted annually by the University of WollongoRgwer
Quiality Australia. SA Power Networks collected power quality voltage, harmonics and
flicker daa from monitored distribution transformers.
The sites were evaluated for compliance against the following standards:

1 Range of Supply VoltageAS 61000.3.100;

1 Voltage Unbalance IEC 61000.3.6:2012; and

1 Harmonic Content of the Voltage Waveform IEC 61000.3.6:2012.
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Power Quality Australiamade the following observations based on the data SA Power
Networks provided foR023/24

1 Overall LV Compliangerformanceis muchbetter than the national average
1 Results indicat¢supply]voltageis being veryvell managed.
1 Nosignificant issues for other disturbances.

1 Hickeristhe disturbance of most conceX ® w K 2 ¢ $&Brivdndeds better
than national average

f National resultsndicate significant levels of nesompliance foX Ff A O7 SNJ | i

9 Nationalresults showan upward trendfor flicker non-compliancefor medium
voltages

SA Power Networks is also required to provide information on quality of supply
complaints, to the AER in its annual Regulatory Information Nofibe. Regulatory
Information Order which will replace theeBulatoryInformation Notice from 202425

will shift the focus on comglintsto overvoltage and export service issues rather than

all quality of supply issue# complaint is defined as an expression of dissatisfaction
made to an organisation related to its products or the complaints handling process itself,
where a response or resolution is explicitly or implicitly expectdu following tables
detail the percentage of QoS related complaints from customers, by category and cause.

Table33. QoS number of complaints 2024/ 25

Complaint technical quality of supply Number

Complaints technical quality of supply 25

Table34. QoS Percentage of Complaints by Category

Complaints by category Percentage (%)
Low voltage supply 20

Voltage dips 8

Voltage swell 0

Voltage spike (impulsive transient) 3

Waveform distortion 3

TV or radio interference 3

Solar related 16

Noise from appliances 0

Other 56

Table35. QoS Percentage of Complaints bdly Cause

Complaints by Likely Cause Percentage (%)
Network equipment faulty 12
Network interference by NSP equipment 0
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Complaints by Likely Cause Percentage (%)
Network interference by another customer 6

Network limitation 20

Customer internal problem 24

No problem identified 0
Environmental 8

Other 36

Since 2016/17, quality of supply related complaintd hsen each year due to increasing
levels ofconsumerenergy resources significantly impacting the voltages on the LV
network. Voltage excursions outside of mandated limits doee more prevalent,
significantly increasing the number of quality of supply enquiries and complaints.
According tahe table solar related enquiries continue to be the largest contributor to
complaints. However, in 2020/21 the number of complaints has reduced by more than
half o the previous year (108 complaints in 2019/20). In 2021/22, a further 20%
reduction in overall complaints was achievattthadremained at this level fa2022/23

and 2023/24 The number of complaintmade in 2024/2%as reduced b30%

All customer enquiries and complaints are lodged with our Customer Care team who
monitor the progress of these complaints and enquiries and report on them as part of
the service standards referred to in the Distribution Code. An enquiry refers to a request
for information (which requires further investigation) received from a customer or their
representative via nominated enquiry channélfie below figureshows the volume of
customer enquires received by SA Power Networks per month since Janufiry 202

Figure8. QoS customer enquirigger month since January 2020
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The recenuplift in the number of QoS customer enquiries from November 2024 is due
to achange in classification ehquiries made by customers. Prior to this change only
customer enquiriesvith quality of supply related issues and subsequently flagged by
attending field personnel for followp investigatiorby the PQ teanwere reportedand
classifiedas a QoS Customer Enquilthe new classification proceasso represents
enquiries that have not yet been investigated ametermined to be related to a (®
issue.
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8.2.7.

SA Power Networks will continue with the new process in whictekgiVant customer
enquiries are flagged for investigation by default

The following figureshows that PV related over voltage enquiries have continued to
trend downwards since June 2020 despite continued growtbERIptake.

Figure9. PV related ovewoltage customer enquiries since January 2015 udtily 2024
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In 2020 SA Power Networks commenced a project to implement enhanced voltage
management capabilities at substations to improve system security and increase the
network hosting capacity for distributed energy resources. This has significantly
improved custorar supply voltages and reduced the number ofrEMted over voltage
enquiries since mi@020, supporting increased hosting capacity @R Volumes of
enquiries are returning to manageable leydiswever, many substations are reaching
the limit of theirability to adequately control network voltages.

After experiencing substantial increases in customer enquiries in 2016 and 2017,
SAPower Networks began a program in 2017 to instgproximately 1,90Qbower
guality monitoring devices at distribution transformers in areas with high solar PV
penetration. This programwvas completed ir2024 and willprovide greater visibility of
power quality issues on our network, enabling a more proactive remediation approach.

In 2022/23, SA Power Networks established and operationadidéstwork Visibility and
Modelling program to accurately and efficiently identify thermal load constraints across
LV networks and prioritise investment to reduce transformer failures and fuse
operations. Furthermore, in 2023 data analytics packages of smart meter voltage data
were operationalised to identify areas of the low voltage network that experience non
compliant wltages due to the existing levels of CER uptake.

Uptake of battery energy storage systems, growth of aggregated CER controlled Virtual
Power Plants and future uptake of electric vehicles also pose new sources of power
quality issues. Greater visibility of the LV network will play an essential role iagiman

the impacts of these new technologies and enable SA Power Network®aatiwely
addressconstraints or voltage compliance issues

Quiality ofQupply corrective actions

Where the measures and standards described under Schedule 5.8(j)(2) were not met in
the preceding year, Schedule 5.8(j)(4) requires SA Power Networks to provide
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information on the QoS corrective actions that have been taken or are planned to be
taken.

SA Power Networks allocates an annual capital budget to address QoS enquiries based
on historic expenditure. These enquiries are investigated, and where required,
corrective action is taken to resolve the QoS issue. SA Power Networks undertakes
reactive ations to resolve these QoS related enquiries which include:

9 Distribution transformer tap adjustments;

1 Installation of an additional distribution transformer and dividing the local LV
network between these transformers;

1 Upgrading a distribution transformer with a higher capacity transformer;
1 Upgrading LV and/or HV conductor with a higher capacity conductor;

1 Phase balancing;

1 Installation of low voltage regulation devices and STATCOM devices.

In addition to our reactive approach addressing individual QoS issues, SA Power
Networks has undertaken the following activities to lower excess voltages levels on
selected zone substations with very high solar PV penetration and high customer
enquiries, b deliver overall network functional compliance:

1 Implemented enhanced voltage management capabilites at 147 zone
substations, lowering 11kV bus set points and implementing Line Drop
Compensation where feasibleine Drop Compensation provides dynamic
voltage control in which the substation OLTC relay autonomously adjusts
voltage according to a droop curve dependent on substation load.

However, some targeted metropolitan zone substation transformers have
insufficient buck taps (voltage reduction) to effectively implement this level of
control. This is common in many of our zone substation transformers, with older
transformers being of pdicular concern which will require remedial action in
the forward planning period;

1 Change of distribution transformer tap settings to deliver the correct 99th
percentile voltage (to AS61000.3.100:2011). Distribution transformer tap
setting adjustments are performed in conjunction with customer enquiries
where voltage testing for over ounder voltages reveals voltages that are
outside the prescribed limits;

1 LV Monitoring has been deployed sintdee 201718 summer to selected
distribution transformers across metropolitan Adelaidg®y 2024, SA Power
Networks will have a sufficient volume of monitored locations to establish a
sufficiently sized sample of sites to be statisticedlgresentative of itsoverall
low voltage networkPQ data is remotely retrieved from the monitors on a daily
basis and will continue to assist in the development of electrical models of LV
circuits to better predict overloads and power quality issuasd trends in
behaviour over time
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8.2.8.

1 Smart meter data has been procured from meter data providers in order to
proactively detect areas within LV networks that are experiencing voltages that
breach AS61000.3.100:2011,

I Smart meter analytical tools are being developed to support detection of
inverter system compliance to AS4777.2 power quality response modes in order
to assist customers and electricians in correcting settings, avoiding excessive
voltage rise and retaininigverter operation.

a2RStfAY3 LISNF2NY¥SR dzyRSNJ GKS {! t26SNI b
that even with these measures in place, certain parts of the distribution network with
high penetrations of solar PV will continue to experience QoS issues.

To address thisSA Power Networkisasintroduced two connection optiondor all new
residential CERsystemgless than 200k\V those being

1 afixed export limit typically 1.5kW per phaser
1 aFlexible Export connectiomp to 10kW per phase.

These measurewill reduce theimpactof new residentialCERsystemson the network
Changes to export limit arrangemeydre further discussed ifection6.5.

Even with flexible exports we cannot fully prevent issues such as voltage exceedances
from occurring in the long term. This is because even when exports are curtailed, rooftop
solar generation continues to erodbe underlying demand through setonsumption
behind the meter. Thussome level of ongoing export capacity augmentation is
unavoidable as solar uptake grows.

Processes to ensure compliance with thea(ity of upply measures and standards

Schedule 5.8(j)(5) of the NER requires SA Power Networks to provide a summary
description of the processes it has undertaken to ensure compliance with the QoS
measures and standards described under subparagraph 5.8(j)(2).

Under the Standard Form Customer Connection Contract with SA Power Networks, low
voltage network customers are required to comply with the requirements of the Service
and Installation Rules and any other reasonable requirement of SA Power Networks.
Consisent with those Rules and our rights under the Contract, SA Power Networks
requires customers to ensure that:

T GKSANI St SOGNXOL € Ayadalttlriazy R2Sa
alft

y' ‘
ySGio2N] 2N 2GKSN) Odzali2YSNRQ Ava i ;

9 that any audible or electronic noise generated by their electrical installation
does not breach relevant laws or adversely affect others. If disturbances on the
network are caused by more than one customer, SA Power Networks will
establish overall limitsor the interference by each customer, and customers
who exceed their limits are required to rectify the situation.

{! t26SNI bSGE2NIaAaQ ySig2N] Y2RSEtAy3 LINERC
on the high voltage network and our internal standards specify compliance
requirements for the low voltage network. Customer QoS enquiries are revieaned
corrective action is taken where required.

78



SA Power NetworksDistribution Annual Planning Rep@®25/26 t02029/30

The process for managing power quality emission limits for major customer connections

is generally dictated by the NER requirements for connection agreements. SA Power
Networks is required to provide a Zfusiness day turnaround on responses to
connection enquiries under the NER. Limits for automatic and minimum access
a0FyRIFINRE F2NJ LI26SNI ljdz2t £t Ade& | NB AyOf dzRSF
connection enquiries.

There are different rules which apply to network customers and registered generators.
However, generally the allocation of emission limits for customers and generators are
defined in NER clauses S5:-5.5.7. Power quality requirements for connections are
based around the following access standards:

I Automatic Access Standards;
 Minimum Access Standards; and
1 Negotiated Access Standards.

For generators, allocation limits are defined according to NER Clauses S5.2.5.2. For
network customers, allocation limits are defined according to NER Clauses S5.3.7 and
S5.3.8.

For both generators and customers, harmonic and flicker allocations are based on the
AS/NZ 61000.3 series of documents. For voltage unbalance the proposed approach
within SA Power Networks is to follow SA/NZ 61000.3.13:2012, which mirrors the Stages
1-3 approach of the harmonic and flicker Standards.

The process for achieving compliance with the prescribed power quality allocation limits
is an iterative process, with consideration given to alternative connection points, or
mitigation measures, should initial investigations indicate -sompliance. Whes
necessary this may involve a reassessment of limits, or the acceptance of a negotiated
access.

G ldzasSa FFNB AyOf dzRSR Ay [{! t26SN) bSGg2N
compliance with power quality allocation limit It should be noted that the NER

provides scope for SA Power Networks to subsequently enforce automatic access
standards where network conditions change.

8.3. Service Target Performance Incentive Scheme information

Schedule 5.8(j)(6) of the NER requires SA Power Networks to provide an outline of the
information contained in its most recent submission to the AER under the STPIS regime.
{! t26SNIbSig2N]la Aa AyOSyiAgraSR o0& GKS ! 9w
its:

1 STPIS feeder category reliability performance which measures the average number of

interruptions per customer and the average total time a customer is without electricity
supply annually because of unplanned interruptions; and

1 Telephone call responsiveness expressed as the percentage of calls answered in 30
seconds.

Under the STPIS regime improved performance is rewarded and declining performance is
penalised (noting that rewards and penalties are both capped). The STPIS regime and the targets
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are detailed i KIF LJAGSNJ mn 2F (GKS 1 9wQa WCAYylLf 5SOA&A:
2020t0 2025 ! GGl OKYSy (i mMotE neWdayids havandbaef dstablished for the
202530RCRwvhich came into effect 1 July 2025
The unplanned reliability performance measured under the STPIS excludes:
1 MEDs; and
1 events resulting from:
o Transmission failures;
o Police, Fire, Emergency Services isolations;

o0 Generation failures;

o Emergency disconnections; and

[@=N
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installation).

o
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circumstances over which SA Power Networks has limited or no ability to tittha
interruption to customer supply.

Thefollowingtablesprovide details of our STPIS feeder category performance for the regulatory
year ending 30 Jun2025.

Table36. Unplanned minutes off supply (USAIDI)

USAIDI Feeder Category Target 2024/25

Total sustained minutes off supply CBD - 19.8
Urban - 92.1
Short rural - 142.6
Long rural - 3889

Whole Network -
Total minutes of excluded events CBD

Urban

Short rural

Long rural

Whole Network -

Total sustained minutes off supply after CBD 22.5

removing excluded events (ie normalise<Urban 105.1
Short rural 181.9
Long rural 277.8

Whole Network -

80



SA Power NetworksDistribution Annual Planning Rep@®25/26 t02029/30

Table37. Unplanned interruptions to supply (USAIFI)

USAIFI

Total sustained interruption to supply

Feeder Category
CBD

Urban

Short rural
Long rural

Whole Network

Total interruptions to supply of excludedCBD

events

Total sustained interruptions to supply
after removing excluded events (ie
normalised)

Urban

Short rural
Long rural
Whole Network
CBD

Urban

Short rural
Long rural

Whole Network

Target 2024/25

0.185
1.057
1.427
1.526

The below tableletails the submission to the AER on the STPIS telephone response performance
(or Grade of Service) for the regulatory year ending 30 2024.

Table38. SA Power Networks telephone response performance

Faults and Emergency telephone calls

Total number of calls (includes automated and Agent)

Number of calls after removing excluded events

Number of calls answered by Agent within 30 seconds

Percentage of calls answered within 30 seconds

2024/25
248,940

59,399
54,603
91%
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9.

Information and Communications Technology Systems Investments

Schedule 5.8(m) requires SA Power Networks to provide information on its investments in information
technology and communications systems which occurred in the preceding year, and planned
investments in information technology and communications systematedlto management of
network assets in the forward planning period.

Below is a list okeyIT projects undertaken in the past year and within the forward planning period.
9.1. 2024/25Investment focus
9.1.1. Flexible Exports

Flexible Export has been scaled substantially to support the statewide release of the
service and customer offer. This has meant that we have more than doubled the
number of CER customers connected to the SAPN systems since the pfienincisl
year. We have also uplifted the underlying cyber security capabilities for the whole of
system and increased the integration with the core network optimisation and
modelling to improve operational network management.

9.1.2. Market Active Solar Trials

Enabled the commencement of trials for managing retailer and DNSP constraints
AYLI OGAy3a 2y Odzadi2YSNB i GKS alry$S GAYS:
communication channels.

9.1.3. CER Operational Uplift

The CER management capability has been implemented and proved over the last few
years based on proofs of concept and trails e.g. Flexible Exports. Going forward we will
make these capabilities more scalable, available and seamaa standard for all CER
connections.

9.1.4. Smarter Homes Automation

Currently responding to load management events is a manual process requiring phone
calls to turn off inverters. This is not a practical nor scalable solution as the number of
systems that are to be managed increas®&PN commenced tlprocesof automating

the load management process using system to system calls.

9.1.5. Cyber Security

Cyber threats continue to evolve and increase in prevalence and sophistication. The
energy sector has fallen under increasing attention, evidenced by sophisticated
cyberattacks against critical infrastructure in several global jurisdictions.

During the 2024/25 period we continued the program to uplift our cyber security
maturity in order to mitigate these risk$his included an increased focus on integration

of threat intelligence, automation, increasing the security of cloud services and uplifts
in awareness across the organisation. Supporting programs of work that focus on high
risk area's of our operational ¢énology environment were also delivered, decreasing
likelihood of significant incidents.
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9.1.6. Asset Management Transformation Program

TheAssetManagement TransformatioRrogram aims to improve our understandiof

the value our customers receive from the network and realign our asset management
practicesto maximi® customer value. This includes understanding the basis of risk and
performance, making better investment decisions about the assets we replace and
better targeting the efforts of our peopleThis requires an uplift in the capability of our
skills, systemsdata and processes across the business. This Program spans multiple
regulatory control periods.

The key investments in 2025 related to the Asset Management Transformation
Program include:

Network demand forecasting planning

Implementationof new demand forecasting capability, witHacus onthe HV network
initially, thenthe Low Voltage network.The system needs to account for demand peaks
occurring at various times of the year, and in both forward and reverse directions. This
will increase forecasting ability utilising scenario modelling to inform vhased
decision making resulting in more iefent and effective network investment.

In 202425 we mplemented a new HV forecasting solution, which was used to support
the RIO submission.

ImprovedPortfolio Management

Extension of the capability of oyortfolio managementsystems to better plan the
network capital prograng leading to efficiency in delivery of work.

In 202425 we established portfolio management framework and developed an initial
portfolio optimisation capability.

Extend Risk Cost Modelling

Extension of ouRisk Cost Modellinfpr use in network upgrades/augmentation in
relation to reliability and bushfire risk management, which currently rely on manual
processes. This enables more efficient risk analysis building on work undertaken to
improve our asset replacement planning.

In 202425 we evolved the risk cost model to monetise risk by asset.
Fault Visualisation Tool

Established new graphical solution to show network fault locations and causes that
allows trend analysis and informs investment decisions and work planning.

Improved Digital Engineering

Improving ourengineering design systems and processes, redtieengffort associated
with design andgtreamlining update to our operational systems.

In 202425 we aveloped adigital engineering strategy and commencaaasset class
library.
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9.1.7.

9.1.8.

9.1.9.

Next Generation Data Collection

Testing and implementing new technologies to reduce cost of asset data colleetjon (
Lidar, thermography, HD Video).

In 202425 we dveloped Lidar standards based on best practice.
Digital work delivery

Leveraging technology replacement activities ibaprove asset data collectioand
underpin efficientasset decision making amebrk delivery.

In 202425 we commenced consolidation of field crew mobile apps to make it easier for
crews to supply reliableyuality dataregardingasses and associated activities

Data Governancand Analytics Uplift Program

The quality and timeliness of both network operational data and asset related data has
become more critical to our service operations and underpins the quality of the network
and assets decisions being ma&A Power Netwosghasimplemented a program to
significantly uplift our data management and governance capabilities and toolsets. This
will enable us to ensure we are only collecting the data we need to collect, at the most
efficient point for it to be collected and maximiseirousage of that data acresthe
organisation and for customer.

In 2024/ 25 the data governance structures continued to evqglvath Al now being
included as a governed capabilityWe developed an Al strategy and directivde

continued to buildgovernedandsharedenterprise data setsmprovingdecision making
usingclean and trusted data

Geographic Information Syste(@IS)onsolidation

Understanding the location of the network assets and customers connected to them
allows us to understand the impacts on our customers from activities on those assets.
Geographic Information System underpins the delivery of customer, network and

outage management services as well as supporting the management of the real time
capacity of the networkOver the past decade, the need for these capabilities has grown

dramatically

In 2024-25 wecompletedthe consolidaibn of our systemsonto asingleGlSplatform,
redudng the risk to our outage management responses and minigishe issues
associated with double handling the data and inconsistency grror

Satellite Communications

We completed a rollout of newatellite communicationsapabilityfor both dayto-day
operations ando improve safety during disasters and incidents

9.1.10. Connectioms Portal Remediation

Continued to emediae the Registered Electricians Por®’EX}o improve the cyber
security controls related to identity and access management, taking into account the
wider Customer Technology planned for the 2BT6RCP.
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9.2. 2026to 2030 Investment Focus

9.2.1.

9.2.2.

9.2.3.

9.2.4.

9.2.5.

CER Operational Uplift

The CER management capability has been implemented and proved over the last few
years based on proofs of concept and trailg Flexible Exports. Going forward we will
make these capabilities more scalable, available and seamaa standard for all CER
connections.

Smarter Homes Automation

SAPNs inthe process ofautomatingthe load management process using system to
system calls. We will also connect the execution of load management signals from the
core operational systems to enable minimum demand and localised network constraints
to be manageaver the coming monthaJplifting Capabilittand Compliance Testing for
Flexible Export Devices

As the management of the operational network becomes more reliant on the quality
and security of customer devices there is need to ensure those devices have the correct
capabilities and comply with network requirements. We will be uplifting our technical
capabilities to support ongoing testing of new device types.

LVNetwork Visibility

An important part of our longerm CER integration strategy is to improve our visibility

of reverse power flows and voltage variation across our netwdf& will continue to
develop our network visibility and modelling program, scaling up to make use of the new
WolaAO LIRGSNI ljdzr tAG& RIEGFEQ REGFHASEH GKIF G
meters frommid-2026 onwards.

Cyber Security Uplift

This cybersecurity uplift program is designedédeguard the security and reliability of
the network,protect customers and the organisation, reduce cytigks, enhance IT
resilience, and secure digital identiti&his critical investment addresses theowing
threat landscape and ensures a secure, custofoeused, andnterconnected future.
In 2026, the program builds dhe foundations laid in 2025, with a focus on high
impactinitiatives to proactively mitigate risks and strengtheur defences.

Asset Management Transformation Program
Key focus areas for thiessset Management Transformatiamclude:
Networkdemandforecasting planning

Work will continue into 20260 complete implementatiorof the HV saltion. The LV
forecasting capability will be considered as partaddmapover the next few years.

ImprovedPortfolio Management

Enhance the portfolio optimisation capability, with automation and integration into
enterprise systems.
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Extend Risk Cost Modelling

Continue toenhancethe sophistication of the monetised risk model and its use in
investmentdecision making.

Improved Digital Engineering

Develop roadmap and deliver on prioritised initiatives, to achieve strat@éggnmence
the next iteration of the network digital twin capabiliinc. LiARcapture)to facilitate
electricitynetwork management andlecision making.

Next Generation Data Collection

Developa proof of concept with a digital twin solution to understand the value $éx
Power Networks

Digital Work Delivery
Complete the consolidation of the mobile apps.
9.2.6. Data GovernancandAnalytics Uplift Program (continued)
Continue to grow the number of governed datasets and enablesselfice reporting
and insightsCommence implementation ddtrategicAl initiativesto ensure governed
and eficientuseof Al.
9.2.7. Customer Technology Program
In our Regulatory submission we have proposed a large program of replacements and
improvements to our customer systems to enable easy to use, secure andftartive

customer services during the energy transition. This program will run out pasta2@30
significantly improve our customer experience
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10. Planning

10.1. Joint planning undertaken with ElectraNet

Schedule 5.8(h) requires SA Power Networks to provide the results of any joint planning
undertaken with a Transmission Network Service Provider in the preceding year, including:

7) a summary of the process and methodology used by the Distribution Network Service
Provider and relevant Transmission Network Service Providers to undertake joint
planning;

8) a brief description of any investments that have been planned through this process,

including the estimated capital costs of the investment and an estimate of the timing
(month and year) of the investment; and

9) where additional information on the investments may be obtained.

SA Power Networks and ElectraNet undertake regular joint planning meetings anamtbily
basis to review system limitations and future projects that affect both the distribution and
transmission networks. These joint planning sessions address the fujjésgues:

9 Load Forecasts for connection points;
9 Asset replacement projects;

1 Capacity driven augmentation projects;
1 Voltage management issues;

1 Major customer (including generator) connections that may impact both the
transmission and distribution networks; and

M Nonnetwork solutions.

Subsequent to these regular planning sessions, SA Power Networks and ElectraNet jointly
manage a Connection Point Management Plan which outlines expected projects that affect
transmission connection point substations within the forward planning period.

In addition, we have enhanced collaboration through an executive working group with
9f SOUNIXbLSG G2 FILOAtTAGIOGS fAIYyYSYyd | ONRaa (K

In general, works undertaken by ElectraNet at transmission connection point substations,
GKSOGKSNI dZAYSyidlradAaz2y 2N aasSad NBLIX I OSYSyids ¢
expenditure by SA Power Networks. Such worksaogdinatedbetween the parties through a
common notification process.

Investments that have been planned through this process and are expected to impact on

SAt 26SN) bSi62N]l &aQ SELISYRAGdNG e suinfdriged itfeS T2 N
table below.
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Table39. Major joint investments in forward planning period

Anticipated Cost (SA Power Networks

Project Timing only)
Mannum 132/33kVIF1Transformer 2026 $0.15million® { ! t 2 4 SNJ
Replacement proposedo install relay interface

panelsbetween SA Power Networks
and ElectraNet.

Northfield GIS 2026 $45.5 million. SA Power Netwar
proposes to replaethe existing66kV
GIS to a outdoor air insulated
switchgear Refer t05.1.1 Preceding
year RIID projects for more
information.

CdzZNIIKSNJ RSGFAf& 2F 9f SOUNIbOSGIQa LX | )/YSIV? LINR 2
in their Transmission Annual Planning Report

Voltage managemenis a significant issue due to the emergence and rapid uptakeEsvithin

South Australia. Since 2016, in addition to the joint planning meetings, SA Power Networks and
ElectraNet have also convened a Voltage Control Working Group looking specifically at managing
voltage levels on both networks. This working groupdgilly meets bmonthly in alternate
months to those in whiclpint planning meetingsccur.

We are actively engaged in collaboration with ElectraNet through joint planning activities
associated with their Transmission Network Voltage Control Project, which aims to address
reactive power and voltage control needs. Complementing this work aregtasinhing activities
specifically focused on understanding and addressing SA Power Networks' obligation to meet
Connection Point power factor requirements outlined in the TCA. This collaborative effort and
shared priorities ensure that the identified needee accurately defined, with comprehensive
consideration given to a range of transmission and distribution solutions, encompassing both
network and nonanetwork options.

Our enduring relationship and continuous Joint Planning activities establish an effective
mechanism to collaboratively address voltage control and system security issues in response to
the evolving energy needs of our customers.

10.2. Joint planning undertaken with other Distribution Network Service Providers

Schedule 5.8(i) of the NER requires SA Power Networks to provide the results of any joint
planning undertaken with other Distribution Network Service Providers in the preceding year.

Given SA Power Networks is the only DNSP in South Australia, it has no requirement to
undertake joint planning activities with other DNSPs. Nor has any Victorian By $®wercor)

to which SA Power Networks provides supply (e.g. at Murtho and Nelson), initiatedguigr

joint planningdiscussions with SA Power Networks over the preceding 12 months.

Our commitment is to consistently make every effort to collaborate with Powercor in addressing
issues that may arise, including changes in demand, power quality, or harmonic concerns,
ensuring a timely and efficient resolution.

10.3. Regional development plans

Schedule 5.8(n) of the NER requires SA Power Networks to provide a regional development plan
consisting of a map of our network as a whole, or maps by regions, in accordance with our
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planning methodology or as required under any regulatory obligation or requirement,

identifying:

1) subtransmission lines, zone substations and transmisdistribution connection
points; and

2) any system limitations that have been forecast to occur in the forward planning period

Including where they have been identified, overloaded primary distribution feeders.

The system limitationgor each regiorare now available on ounetwork visualisationportal
(Annual network plansSA Power Networls

Most of our customers are supplied via primary high voltage distribution feeders (typically at
11kV), which are connected to zone substations. These feeders are extended and upgraded as
required to meet customer demand, customer connection requests and to maiqtaility of

supply Large customer projects may require a zone substation upgrade as well as feeder or sub
transmission line modifications. Therefore, SA Power Networks should be notified as early as
possible during the planning stages of a progethat customer connection requirements can

be met.

SA Power Network®gional development plans are foundAppendix O; Regional Overviews
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Glossary

Abbreviation
AAAC
AC
ACSR
ACR
AEMC
AEMO
AER
AIS
ARENA
BOM
CBD
CER
CRoS

CT

DAPR

DC

DFR

Distribution Network
Distribution System
DNSP

DOE

DPAR

EDC

ElectraNet

Definition or description

All' AluminiumAlloy Composite conductor
Alternating Current

Aluminium Conductor Steel Reinforced
Adelaide Central Region as defined in the ETC
Australian Energy Market Commission
Australian Energy Market Operator

Australian Energy Regulator

Air Insulated Switchgear

AustralianRenewable Energy Agency

Bureau of Meteorology

Central Business District

Consumer Energy Resources, (e.g., solar PV systems, batteries).

Customer restoration of supplypercentage of total customers who have an interruption
exceeding a specific number of hours

Current Transformer

Distribution Annual Planning Report

Direct Current

Dynamic Frequency Response

Has the meaning defined within Chapter 10 of the NER

Has the meaning defined within Chapter 10 of the NER

Distribution Network Service Provider as defined in Chapter 10 of the NER
Dynamic Operating Envelope

Draft Project Assessment Report. A report we prepare and publish in accordance with
clauses 5.17.4 (¢ (n) of the NER

Electricity Distribution Code as publishedEB§COSA

The company which owns and operates the transmission system in South Australia anc
registered with AEMO as the transmission network service provider for the South Austr.
transmission system

Embedded GeneratiorThe generation of electricity by a generating unit connected within a distribution networl

EOI
ESCOSA

ETC
EV
FPAR

GClI
GIS

and not having direct connection to the transmission network
Expression of Interest

The Essential Services Commission of South Australia. The jurisdictional service stand
regulator of electricity distribution in South Australia

Electricity Transmission Code as publishe@BZOSA
Electric Vehicle

Final Project Assessment Report. A report we prepare and publish in accordance with |
clause 5.17.4(a) (s)

Ground Component Inspectisn

Gas Insulated Switchgear
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HEMS

HTLSConductor

HV
IED
kv
LR
LV
MED

Meshed Sub
Transmission

MVA
N

N-1

NEL
NEM
NEO
NER
NSSA
OCl
OLTC
OSR

OTR
PoE

Primary Distribution

Feeder

PQ
PV

QoS

Radial Sub
transmission

RCP
REX

HomeEnergy Management System

High Temperature Low S&pnductor

High Voltage. A voltage greater than 1000V
Industry Engagement Document

kilovolt (= 1000 Volts)

Long Rural

Low Voltage. A voltage less than 1000V

Major Event Day. A day on which the cumulatiyst&mAveragelnterruption Duration
Indexexceeds a designated threshold, for which the reliability impact occurring on that «
is excluded from the STPIS results

A subtransmission line that has a source of supply available from both ends

Mega Volt Ampere

The capacity of a sufpansmission line, primary distribution feeder or zone substation wit
all plant and equipment in service. The design life of thetsalhsmission line, zone
substation and distribution feeder assets (typically 30 years) will becetlif the peak cyclic
load exceeds this value

The term used to describe the state of the distribution network when any one major itel
plant (N-1) is out of service, with the rest of the network remaining intact.

National Electricity Law

National Electricity Market

National Electricity Objective

National Electricity Rules

Network Support Service Agreement
Overhead Componenhspections

OnlLoad Tap Changer on power transformers

Options Screening Report. This is the term used in the NER to describe a report that ot
broad range of options such as embedded generation, voluntary load curtailment,
alternative sources of energy and direct load control that may be used to del@galve an
identified need. These solutions may be delivered by groups other than SA Power Netw

Office of the Technical Regulator
Probability of Exceedance

Means a distribution line connecting a stlansmission asset to either other distribution
lines that are not sultransmission lines, or to distribution assets that are not-sub
GNl yayArAaarzy FaasSiaod ¢KS GSNXY aFSSRSNE
Power Quality

Photo Voltaic

Quality of Supply
Subtransmission line that has a single source of supply

Regulatory Control Period

Registered Electricians Portal
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RITD
RT
SAPS
SCADA

FRA
SOM

SR
STATCOM

STPIS

SubtransmissionLineC2 NJ {! t 286SNJ bSdig2N] aQ LizNLJ
+

SWE
SWER

System Limitation
SvC

TCA

TNSP

Transmission
Connection Point

Regulatory Investment Te&ir Distribution
Reporting threshold
StandAlone Power System

Supervisory Control and Data Acquisition. A technology enabling remote control and re
time monitoring of devices connected to the distribution network

Sweep Frequency Response Analysis
Southern Outer Metropolitan
Short Rural

Static Synchronous Compensator. A regulating device used to either source or sink rea
power in the network.

Service Target Performance Incentive Scheme.

asaczs 2
a I

JOIE O
o (N

2 Ly
Fd oolx 2NJcc] 0KFG &adzldlidt A S i2yS
accordingly.
Severe Weather Event as defined and verified by the BOM

Single Wire Earth Return. A powerline consisting of a single wire to convey electricity tc
Odza G2 YSNAB dziAfAaAiAy3d GKS SIENILK G2 | OG I a
systems operate at 19kV and 6.35kV

A limitation identified by a DNSP under clause 5.13.1(d)(2) of the NER
Static VAr Compensator

Transmission Connection Agreement

Transmission Network Service Provider

A substation shared with ElectraNet, at which electrical power is injected from the
9f SOGNIYbLbSG GGNIyavyAaarzy ySGte2N)] Aydaz {!

Transmission NetworkHas the meaning defined within Chapter 10 of the NER

UFLS
USAIDI
USAIFI
VT

Zone Substation

UnderFrequency Load Shedding

Unplanned System Average Interruption Duration Index
Unplanned System Average Interruption Frequency Index
Voltage Transformer

A substation for the purpose of connecting a high voltage distribution network to-a sub
transmission network
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Appendix A¢ SA Power Networks Contacts

For any queries relating to the information presented in this DAPR please contact the following Network
Managers.

Edvard Sennek
ConnectiondevelopmentManager- Major Connections (incl Embedded Generation)
EmailEdward.senneck@sapowernetworks.com.au

Sally Silz
Connections Development Managesouth
EmailSally.Silz@sapowernetworks.com.au

Ntuthuko Tshuma
Connections Development Managedxorth
EmailNtuthuko.Tshuma@sapowernetworks.com.au
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Appendix B¢ Compliance Steement

NER schedule 5.8 Document
reference

(a) information regarding th®istribution Network Service Providerd itsnetwork,
including:

(1) a description of itaetwork;

Sectionl
(2) a description of its operating environment;
Section 1
and 2
(3) the number and types of its distribution assets;
Sectionl

(4) methodologies used in preparing tBéstribution Annual Planning Repprt

including methodologies used to identify system limitations and any assumptior Section 4

applied; and and
Appendix C

(5) analysis and explanation of any aspects of forecasts and information providt
the Distribution Annual Planning Repdinat have changed significantly from Sectiord
previous forecasts and information provided in the preceding year;

(b) forecasts for the forward planning period, including at leastescription of the
forecasting methodology used, sources of input information, and the assumptio Appendix C
provided

(2) loadforecasts: Section
(i) at the transmissiowlistribution connection points; 41.1
(ii) for subtransmission lines; and Attachments
(i) for zone substations, Al to A4
including, where applicable, for each item specified above:
(iv) total capacity; Network
(v) firm delivery capacity for summer periods and winter periods; Visualisation

(vi) peak load[summer or winter and an estimate of the number of hours Portal
per year that 95%f peak loads expected to be reached);

(vii) power factorat time ofpeak load

(viii) load transfer capacities; and

(ix) generation capacity of knowembedded generating units

(2A) forecast use dfistribution serviceby embedded generating units Sectiord
(i) at thetransmissiordistribution connection poinfs Attachments
(ii) for subtransmission linesand Al to A4

(iii) for zone substations
including, where applicable, for each item specified above:
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NER schedule 5.8 Document
reference
(iv) total capacityto acceptsupplyfrom embedded generating units
(v) firm delivery capacityor each period during the year; Network
(vi) peaksupplyinto the distributionnetworkfrom embeddedyenerating Visualisation
units (at any time during the year) and an estimate of the number of hou Portal
per year that 95% of the peak is expected to be reached; and
(vii) powerfactor at time of peaksupplyinto the distributionnetwork
(3) forecasts of future transmissiatistribution connection points (and any Section
associatedconnection assejssubtransmission lines and zone substations, includ 4.12
for each future transmissiodistribution connection point and zone substation:  Attachments
(i) location; Al to A4
(ii) futureloading leveland
(i) proposed commissioning time (estimate of month and year); Network
Visualisation
Portal
(4) forecastsforth& A & G NR 6 dzii A 2y b S (i peFfavdhanck &hidBdtad
reliability targets in @ervice target performance incentive schemed Sectio4.13
(5) a description of any factors that may have a material impact arettsork,
including factors affecting; Section 2
(i) fault levels;
(ii) voltagelevels;
(iif) other power system security requirements
(iv) the quality osupplyto other Network Usergwhere relevant); and
(v) ageing and potentially unreliable assets;
(b1) for allnetworkasset retirements, and for atletworkasset deratings that Section 4.2,
would result in a system limitation, that are planned over the forward planning 4.3
period, the following information in sufficient detail relative to the size or
significance of the asset: Attachments
(1) a description of theetworkasset, including location; B1lto B5
(2) the reasons, including methodologies and assumptions used by the
Distribution Network Service Providésr deciding that it is
necessary or prudent for theetworkasset to be retired or deated,
taking into account factors such as the condition of tle¢workasset;
(3) the date from which th®istribution Network Service Provider
proposes that thenetworkasset will be retired or deated; and
(4) if the date to retire or deate thenetworkasset has changed since the
previousDistribution Annual Planning Repoain explanation of why
this has occurred,
(b2) for the purposes of subparagraph (b1), where two or nm&®vorkassets are:
(1) of the same type; Section 4.2,
(2) to be retired or deated across more than one location; 4.3

(3) to be retired or deated in the same calendar year; and

(4) each expected to have a replacement cost less than $200,008r{ed
by a cost threshold determinatiorjose assets can be reported together
by setting out in theéDistributionAnnual Planning Report

(5) a description of thaetworkassets, including a summarised
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NER schedule 5.8 Document

reference

description of their locations;

(6) the reasons, including methodologies and assumptions used by the
Distribution Network Service Providésr deciding that it is

necessary or prudent for theetworkassets to be retired or deated,
taking into account factors such as the condition of tle¢éworkassets;

(7) the date from which th®istribution Network Service Provider
proposes that thanetworkassets will be retired or deated; and

(8) if the calendar year to retire or date the networkassets has changed
since the previou®istribution Annual Planning Repoan

explanation of why this has occurred.

(c) information on system limitations for stitansmission lines and zone Section 4.4
substations, including at least: Attachments

(1) estimates of the location and timing (month(s) and year) of the syste Bl to B5
limitation;
(2) analysis of any potential for load transfer capacity betwsgpplypoints Network
that may decrease the impact of the system limitation or defer the Visualisation
requirement for investment; Portal
(3) impact of the system limitation, if any, on the capacity at transmissiol
distribution connection points;
(4) a brief discussion of the types of potential solutions that may addres:
system limitation in the forward planning period, if a solution is required,
and
(5) where an estimated change in forechsd or forecastgenerationfrom
embeddedyeneratingunitswould defer a forecassystemlimitation for a
period of at least 12 months, include:
() an estimate of the month and year in whickystemlimitation is
forecast to occur as required under subparagraph (1);
(i) the relevantconnection pointsit which the estimated change in
forecastload or forecastgenerationmay occur; and
(i) the estimated change in forecdstad or forecastgenerationin
MW or improvements ipower factorneeded to defer the forecast
systemlimitation;

(d) for any primary distribution feeders for whiclbéstribution Network Service

Providerhas prepared forecasts afaximum demandander clause 5.13.1(d)(1)(iii) Section 4.5
and which are currently experiencing an overload, or are forecast to experience

overload in the next two yearke Distribution Network Service Providgeust set

out:

(1) the location of the primary distribution feeder;
(2) the extent to which load exceeds, or is forecasted to exceed, 100% (
lower utilisation factor, as appropriate) of the normal cyclic rating under
normal conditions (in summer periods or winter periods);
(3) the types of potential solutions that may address the overload or
forecast overload; and
(4) where an estimated reduction in forecdsadwould defer a forecast
overload for a period of 12 months, include:
(i) estimate of the month and year in which the overload is forece
to occur;
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NER schedule 5.8

Document
reference

(i) a summary of the location of relevatwnnection pointst which
the estimated reduction in forecastadwould defer the overload;
(iii) the estimated reduction in forecast load in MW needed to dei
the forecast system limitation;

(d1) for anyprimary distribution feederir which aDistribution Network Service
Providerhas prepared forecasts of demand fiistribution serviceby embedded
generating unitaunder clause 5.13.1(d1)(3) and which are currently experiencing
system limitation or are forecast to experiencesgstem limitationin the next two
years, theDistribution Network Service Provideust set out:
(1) the location of therimary distribution feeder
(2) the extent to which demand falistribution serviceby embedded
generating unitexceeds, or is forecast to exceed, 100% (or lower utilisa
factor, as appropriate) of the normal capacity to provide thdsgribution
servicesunder normal conditions;
(3) the types of potential solutions that may address slgstem limitatioror
forecastsystem limitation
(4) where an estimated reduction in demand thstribution serviceby
embedded generating unitgould defer a forecastystem limitatiorfor a
period of 12 months, include:
(i) an estimate of the month and year in which testem limitation
is forecast to occur;
(i) a summary of the location of relevatwnnection pointst which
the estimated reduction in demand for distribution services by
embedded generating unitgould defer thesystem limitation and
(i) the estimated reduction in demand fdistribution serviceby
embedded generating unite MW needed to defer the forecast
system limitation

Section 4.6

(d2) for aSAPS enabled netwgikformation onsystem limitationsn the forward
planning periodor which a potential solution is mgulated SAR$cluding at least:
(1) estimates of the location and timing (month(s) and year) okistem
limitation; and
(2) a brief discussion of the types of potenstdnd-alone power systems
that may address theystem limitation

Section 4.7

(e) a high level summary of each fIproject for which theegulatory investment
test for distributionhas been completed in the preceding year or is in progress;
including:
(1) if theregulatory investment test for distributida in progress, the
current stage in the process;
(2) a brief description of thlentified need
(3) a list of the credible options assessed or being assessed (to the exte
reasonably practicable);
(4) if theregulatory investment test for distributidmas been completed a
brief description of the conclusion, including:
(i) the net economic benefit of each credible option;
(if) the estimated capital cost of the preferred option; and
(i) the estimated construction timetable and commissioning date
(where relevant) of the preferred option; and

Section
5.11and
5.12
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NER schedule 5.8

Document
reference

(5) any impacts oietwork Usersincluding any potential material impacts
on connectiorncharges andlistribution use of system chargdsat have been
estimated;

(f) for each identified system limitation whicHastribution Network Service
Providerhas determined will require segulatory investment test for distribution
provide an estimate of the month and year when the test is expected to comme

Section 5.1.3

(g) a summary of all committed investments to be carried out within the forward
planning period with an estimated capital cost of $2 million or more (as varied b
the cost threshold determination) that are to address an urgent and unforeseen
network issudn clause 5.17.3.(a)(1),including:
(1) a brief description of the investment, including its purpose, its locatio
the estimated capital cost of the investment and an estimate of the date
(month and year) the investment is expected to become operational;
(2) a brief description of the alternative options considered by the
Distribution Network Service Providerdeciding on the preferred
investment, including an explanation of the ranking of these options to tt
committed project. Alternative options could include, but are not limited
generationoptions, demand side options, and options involving other
distribution or transmission networks

Section 5.2

(h) the results of any joint planning undertaken witfir@nsmission Network Servic
Providerin the preceding year, including:
(1) a summary of the process and methodology used byik&ibution
Network Service Providand relevanfTransmission Network Service
Providergo undertake joint planning;
(2) a brief description of any investments that have been planned throuc
this process, including the estimated capital costs of the investment and
estimate of the timing (month and year) of the investment; and
(3) where additional information on the investments may be obtained;

Section 10.1

(i) the results of any joint planning undertaken with ott@stribution Network
Service Provideris the preceding year, including:
(1) a summary of the process and methodology used byik&ibution
Network Service Provideis undertake joint planning;
(2) a brief description of any investments that have been planned throuc
this process, including the estimated capital costs of the investment and
estimate of the timing (month and year) of the investment; and
(3) where additional information on the investments may be obtained;

Section 10.2

()) information on the performance of tle A A G NA 6 dzi A 2y b Sl g2
Network including:
(1) a summary description of reliability measures and standards in
applicable regulatory instruments
(2) a summary description of the qualityafpplystandards that apply,
including the relevant codes, standards and guidelines;
(3) a summary description of the performance of thistribution network
against the measures and standards described under subparagraphs (1
(2) for the preceding year,

Section 8

98



SA Power NetworksDistribution Annual Planning Rep@®25/26 t02029/30

NER schedule 5.8 Document
reference

(4) where the measures and standards described under subparagraphs
and (2) were not met in the preceding year, information on the corrective
action taken or planned,;

(5) a summary descriptionof tleA & A NA 6 dzi A2y bSig2]|
processes to ensure compliance with the measures and standards desc
under subparagraphs (1) and (2); and

(6) an outline of the information contained in tiEstribution Network

{ SNIDA OS modu®d@rit RiSriEElan to the AER under the service
target performance incentive scheme;

(k) informationonthes A & G NRA 6 dzli A 2y b S (i as8eNdhanagesnidd A
approach, including: Section 7
(1) a summary of any asset management strategy employed by the
Distribution Network Service Provider
(1A) an explanation of how tHaistribution Network Service Providekes
into account the cost adistribution lossesvhen developing and
implementing its asset management and investment strategy;
(2) a summary of any issues that may impact on the system limitations
identified in theDistribution Annual Planning Repdhat has been
identified through carrying out asset management; and
(3) information about where further information on the asset manageme
strategy and methodology adopted by tlestribution Network Service
Providemay be obtained;

() information on theDistribution Network Service Providettsmand management
activities and activities relating mbedded generating unitincluding: Section 6
(1) a qualitative summary of:
(i) non-network optionghat have been considered in the past yeal
includinggenerationfrom embedded generatingnits;
(ii) key issues arising froapplications to conneambedded
generating unitgeceived in the past year;
(i) actions taken to promote nenetworkproposals or (for 8APS
enabled network SAPS proposals in the preceding year, includin
generationfrom embedded generating unitand
(ivitheS A aGNR o dzi A2y Db S plandipr dgmansId )
management and generation froembedded generatingnits over
the forward planning period,;
(2) a quantitative summary of:
(i) connectiorenquiries received under clause 5.3A.5 and of the total, the
number fornonregistered embedded generators
(i) applications to connectceived under clause 5.3A.9 and of the total, t
number fornonregistered embedded generatond
(iif) the average time taken to compleggplications to connegt
(3) a quantitative summary of:
(i) enquiriesunder clause 5A.D.2 in relation to teennectionof micro
embedded generatormsr nonregistered embedded generatoEnd
(ii) applications for @onnection servicender clause 5A.D.3 in relation to
the connectionof micro embedded generatoms nonregistered embedded
generators
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NER schedule 5.8 Document
reference

(m) information on theDistribution Network Serviderovider'snvestments in

information technology and communication systems which occurred in the Section 9
preceding year, and planned investments in information technology and

communication systems related to managemennefwork assetén the forward

planning period; and

(n) a regional development plan consisting of a map ofdfsribution Network Appendix D
{ SNIDA OS netvaEk @siaivBoNeIbEmaps by regions, in accordance with thi ¢ Regional
S5AaGNROdzI A2y b Sl plahmdg métiddaldgy O &s reqii®diRdér Overviews

anyregulatory obligation or requiremenidentifying: and
(1) subtransmission lines, zone substations and transmissdlistribution
connections points; and Network

(2) any system limitations that have been forecast to occur in the forwar Visualisation
planning period, including, where they have been identified, overloaded Portal
primary distribution feeders.

(o) the analysis of the known and potential interactions between:
(1) anyemergency frequency control schemesemergency controls in Section 5.3
place under clause S5.1.8, onrietwork and
(2) protection systemsr control systemef plant connectedo its network
(including consideration of whether the settings of those systems are fit
purpose for the future operation of itsetwork),

undertaken under clause 5.13.1(d)(6), including a description of propose
actions to be undertaken to address any adverse interactions; and

(p) for aSAPS enabled networkformation on theDistribution Network Service
Provider'sactivities in relation tddNSFed SAPS projedtscluding: Section 6.8
(1) opportunities to develo@NSHed SAPS projedisat have been
considered in the past year;
(2) committed projects to implementregulated SAP&ver theforward
planning periogand
(3) a quantitative summary of:
(i) the total number ofegulated SAPi& the network, and
(i) the total number of premises oétail customersupplied by
means of thoseegulated SAR%nd

(g) the system strength locational factdor eachsystem strength connection point
for which it is theNetwork Service Providand thecorrespondingystem strength
node
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Appendix G Forecasting Methodology

Schedule 5.8(b)(1) of the NER requires SA Power Networks to provide a description of the forecasting
methodology it has used, sources of input information, and the assumptions applied in delivering the demand
forecasts published within this document.

SA Power Networklisas spent a large portion of 2025 migrating to a new demand forecasting\tsobn by
Blunomy Due to thetime andresources required t@preparedata, migrate existing datavalidate demand
forecasting tool outputsand embed the Visiontool into planning and forecastingrocesses SA Power
Networksmade the decision not to prepare a complete set of forecasts in Z¥@&core demandorecasts
used in ths 2025 DAPRublicationwere prepared in 2024 by SA Power Netwoidgnedwith the growth

NI 6 Sa Lzt A& KSR Theye 202@8entarfdl Soreeasthiane beefatjubtedmanually, where
relevant, to reflect thdatest major customeblock load and transfer information available as of October
2025.SA Power Networks plans on producing and publishitmnaplete set of demand forecasts in 2026

Load forecasting methodology
Maximum Demand Forecasts

SA Power Networks reviews its load forecast annually after each summer. These annual reviews consider the
impact of the latest load recordings, recent system modifications and any new committed spot load or
generation developments, in accordance with S&FoNJ b S g2N]1 aQ f2F R FT2NBOI ai
Networks does not produce a winter load forecdsie to majority of peak loads occurring in sumnhet

weather (air conditioningknd summer ratings being much less than winter ratings

In 2018, SA Power Networks purchasdit@nsefrom AEMO to use its existing connection point forecasting
system. The load forecasting tool enables the production of connection point and zone substation forecasts
at 10 PoE and 50 PoE levels. The tool performs regression analysis of the temperatitieesssmponent

of the measured demand, to weatheorrect recorded load readings with respect to historic temperatures
over the preceding 30 years. Prior to performing the regression analysis, the actuaddalathys are adjusted

to account for the impact dhistoricload transfershistoricspot loads, major customers, PV and embedded
generation. This ensures the values regressed represent those underlying or native loads which are
temperature sensitive. Upon completion of the regression analysis, post regression adjustments are made to
add kack previously removed spot loads or major customer load forecasts whilst forecast levels of negative
loads such as Pahd generationare added to arrive at the final fecast value. The forecasts produced
assume that other forms of embedded generation are not operating.

In order to account for econometric factors, the temperature corrected PoE spatial forecasts are reconciled
to the next level of the network .@. zone substations are reconciled to transmission connection points,
transmission connection points are reconciled to the aggregated state / SA Power Networks total level). The
forecasting tool also considers the impact of past and future embedded genefaiuding PV), spot loads,
transfers and the behaviour of major customers, when arriving at its final dsta@lues for the nominated

PoE level. The tool also considers the time shift of demand due to PV in arriving at the underlying or native
demands which are regresseldative demand in a region is demand that is met by local scheduled; semi
scheduled, norscheduled and nonegistered generation and by generation imports to the region, excluding
the demand of local scheduled loads.

With respect tofuture 8 LI2 G f 21 RaX Ay ONBI &a4Sa IINB 2yfté& O2yaiRSN
forecast (eg. zone substation or connection point) where the spot Iq@dmulative is committed and
NBLINS&ASY(Ga Y2NB (GKFy p>: 2F GKS adoadlriArAzyQa Ayaidl
ySgs t2FR O2yaARSNBR la | aLkRia t2FR F2N GKS LIdzNLI2 3
for the upstream conne@n point, because the spot load is likely to be less than 5% efinstalled
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transformer capacity at the connection point. Only those loads for committed customer projects or State
Government projects with a high likelihood of proceeding are considered for inclusion as spot loads within
the moderate forecast. Even then, the custoiE Q F2 NB Ol a4 f B0wRof thedsubmieR dzO S R
demand to allow for oveestimation by the customer, and load diversitdepending on load type and area
knowledge Similarly, only actual or committed load reductiong(due to measured changes or announced
closures) are considered as spot load reductioR®r most instancesresidential developments are not
included as future spot laks as this load type is deemed to be captured within the underlying substation
growth rate.

Theconnection point forecast was reconciled against the fu2@e/eartrend of the categories
GwWSAARSYGALt . dzaAySaaé b a9f SOUNATFAOIGAZ2YE b a9t S
demand scenario contained within 2924 ISP Connection Points dominated by néemperature sensitive

major customer load (g. Snuggery Industrial and Whyalla LMF) were subject to manually set growth rates.

The reconciliation process modifies the transmission connection point forecast, thereby considering the
global impact of energy efficiency measures, PV, electric vehicle uptake, fuel substitutions (aka
electrification) and any other economic factors asefmast by AEMO, for South Australiag(ethe
NEO2yOAf Al (A2Y |ISENREIBN forecdsi, Seduced Byahe fo@cast PV and storage growth
at each connection point) to produce a reconciled coincident and-guincident forecast for each
connecton point substation. The major customers are separately forecast based on their measured demand
and their advice of their future plans and historical usage. A number of these customers have modified or
are about to modify their demand requirements. Eaine substation forecast trend is then reconciled to
GKS dzZLJAGNBFY GNIyavyiraarzy O2yy Soidckienyforecadti similarlyd dzo a G
modifying the zone substation forecast to include consideration of global factors considered bywAtBMO

their ISPforecasts. The result is the creation of a reconciled coincident anecamtident forecast for each

zone substation.

Minimum Demand Forecasts

With the increasing penetration of CER in South Australia, SA Power Networks has recognised the importance
of producing minimum demand forecasts to enable early identification of any constraints or operating issues
resulting from diminishing minimum demarahd ultimately increasing reverse / export flows through its
network.

As a result, since 2019, SA Power Networks has produced minimum demand forecasts for its transmission
connection point and zone substations. In addition, SA Power Networks commenced publication of sub
transmission line forecasts from 2022.

{! t26SNIbSig2N1aQ YSiK2R2ft23& F2NJ F2NBOlFadAy3a YA
minimum demands for each zone and connection point substation excluding spurious minimum readings due

to faults or offloads. These minima typically ocom mild, fine weekend days or public holidays. SA Power
Networks reviews measured minimum demands observed during the preceding financial year in deriving its
minimum demand forecasts.

The methodology employed sees the underlying demand determined through the addition of a calculated,
theoretical CER output and any other form of embedded generation to the measured values. The
methodology assumes@% diversity factor fasmallscaleresidential and commercidVsystemsand that

there is no load growth in this underlying demand.

C2NBOlada 2F TFdzidzZNBE 2SIk NRA YAYyAYdzy @l fdzSa GKSy NB
residential and commercial systems(capacity 100kW and below) reconciles to the ABEBorecasts. In

2022, SA Power Networks collaborated with an external provider to implement an improved CER forecasting
methodology. The outcomes were to expand the historic growth derivation to the earliest installations, circa
early 2000s. Additional demaoaphic parameters are now also considered, including home and vehicle
ownership, dwelling arrangements, income, age, education level and the type and proportion of energy
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usage (k. electricity, gas). Improving the forecasting approach for these smaller systems was the priority as
they are the collective majority of CER on the distribution network. The total CER forecast however also
includes the larger CER systeqnghich are forecat differently.

Larger CER systemse(igreater than 100kW) are only increased according to committed connection
enquiries. No growth is applied to established systems. Reconciliation to the AEMO ESOO published
capacities for these systems would not be useful as the forecast figures (up ttV3@lgb represents TNSP
connected systems.

The forecast minimum demand for each connection point and substation are produced by subtracting the
forecast CER output for each future year from the existing underlying demand. These forecasts are intended
to represent the minimum demand expected to ocas at 1 July in the year stateddahe 2024 minimum
forecast is the forecast as at 1 July 2DZSA Power Networks is continuing to review its minimum demand
forecasting methodology to ensure its ongoing suitability for integratimergySorageSystemsand EV loads

in addition to PV.

Constraint identification

All identified peak demand constraints and their timings described in this report are based on the forecasts
produced by the forecast tool under 10 PoE and 50 PoE levels (as applicable). All forecasts consider the
historical measured loads, adjusted foryatransfers, spot loads, PV, embedded generation or major
customers. The historic period selected can vary. (ghere the asset has existed for less than five years, the
forecast will only consider historic demands over this period). Potential changastomer demand due to

the effects of PV installations and demand management programs have also been considered within the
forecasts.

Any identified minimum demand constraints and their timings are based on comparison of the minimum
demand forecasts with the equipment ratings of the relevant substations in the reverse or exporting
direction. Potential voltage driven constraints under iminm demand conditions across the network have
not been assessed or identified but may be in the future.

The timing of the various network augmentations proposed within this DAPR are based on the comparison
2F GKS NBfS@Fryd F2NBOFad ¢6AGK GKS NBfS@glryd aasi
criteria.

Ly GKS OFasS 27 { fransmssioB NdeshtBeSesf@addstd Bavedbded developed through
modelling of the zone substation 10 PoE coincident forecasts using system load flow modelling software. The
line flows indicated by these models are thesed to determine the timing of any constraint. The intent of

the modelling is to recreate the scenario which will result in the highest forecast load in the relevant line.

2 KAfald Ylye 2F {! t26SNIbSis2NLaQ O2dzyiNE T 2yS ad:
GRIAadae OKFAYSRe¢ FNBY | aAiy3at S drhdsyissionlides dnienghg the2 vy S «
zone substation and subsequently continuirm dupply other zone substations in series. For those sub
transmission lines which only supply a single zone substation, th&rausmission line forecast is based on

G§KS 1 2y S &dapiacidéniifdrezastQa y 2y

¢KS GAYAYy3I 2F 1 dAYSyidlFdAz2zy LINR2SOGa&a RSGFAfTSR 6Af
forecasts which have been reconciled against the normal AEMO load forecast as detailed in #h&xR202

Individual forecasts for zone substations consider long term usage, measured growth, local customer 10 PoE
behaviour and the impact of embedded generation including PV (both existing and forecast).

The total connection point forecast is a roaincident summation of demands across the distribution
network. The coincident demand for the total distribution network is less than the summation of the non
coincident values due to diversity between connentpoints (eg. time of day and customer type), the
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impact of embedded generation and large customers. The total State forecast is lower again due to the
diversity between transmission and distribution customers, distribution losses and transmission system
connected generation.
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PV Generation Effects

Since 2009, SA Power Networks has experienced a significant increase in the level of installed solar PV
systems, from negligible penetration levels of less than 20 MW in 2009/10 to today's installed capacity of
2,687MW as at July2025¢ KA & NBLINBaSyida Y2NB GKIy KFEF 2F {1 t
has resulted in SA Power Networks having one of the highest PV penetration levels as a proportion of system
RSYFYR Ay GKS yIiA2y® ! & | LINE tdna&rd) dpprgkimataiyio%p havet 2 6 S N
a PV system installed.

This increase has been driven by several factors including initial significant State Government "feed in tariffs"
and the subsequent large reductions in the cost of installing such systems. E@jundicates the level of
installed PV inverter capacity within the distribution network as at 1 July for each respective year.

FigurelO. Total installed PV inverter capacity per annum

As a result, the implementation of PV systems has altered the supiglnand balance in all regions over
this period to the extent that the impact of PV needs to be accounted for within the spatial demand forecasts.

Since 2009 the increasing level of PV systems have altered the daily demand profile and shifted the peak
demand period at a zone substation level from the traditional 1%,0®:00 rour period to 19:00¢ 20:00

hour. With respect to transmission connection points and state demand, the effect of these PV systems has
had a similar impact, with the time of peak demand shifting from 17:00 to 19:00 Central Standard Summer
Time.

CKAE GAYS AKATG AY RSYFYR KFa 0638y O2yaARSNBR 6Ad
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Figurell Example load profile comparison
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The energy output of PV systems is inherently variable and is affected by factors such as:

1 Shading from trees and nearby structures;

1 Panel orientation with respect to the sung(itime of day);

1 Ambient temperature (e. PV panels exhibit reduced efficiency at higher temperatures);

1 Panel to inverter capacity; and

9 General cleanliness / efficiency of the system.
As is the case with more traditional forms of embedded generation, in order to account for the impact of PV
generation on the network and subsequently its zone substation and connection point forecasts, the
forecasting tool used by SA Power Networks att&ip forecast the level of PV generation at each daily half
hour interval for each month of the summer in order to correct the measured daily demand to its underlying
demand value prior to performing any temperature correction analysis.

The methodology employed by the forecasting tool to estimate the amount of PV output is based on:

1 the installed capacity of PV systems at both zone substation and connection point level (as at the first
day of each month);

1 apportionment of the total annual output of these systems to each half hour and month based on

solar insolation data from Renewables SA (refeFigure12¥ 2 NJ 'y SEIFYLX S 27F |
curve).
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Figurel2. PV Output versus Time of Day in January
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The forecasting tool uses the data provided to determine, for each half hour, the estimated/latent impact of
PV on the measured demand and the resultant underlying demand. This value is then added back to the
measured daily demand prior to performance ofyademperature correction regression. Upon completion

of the temperature correction, the effect of these PV systems is deducted from the forecast value at the
nominated PoOE level to arrive at the final, unreconciled foredéagtire 13 belowprovides an eample of the

impact of PV on measured versus native demand.

Figurel3. Example of measured demand compared with underlying (native/latent) demand
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I 9 a hiISP@recast growth in PV and storage is used to augment the forecast of underlying demand at each
transmission connection point taking into account the time of the critical peak demand and the effectiveness
of PV at this time.
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Embedded Generation

{! t26SNJ bSig2N] 4aQ T PNEOdeddédAggrdratidn2ad & nedaiive Hoadi Giwér? y
embedded generation may or may not be operating at any given time, its operation may result in misleadingly
low / high demands if considered or not considereithim the forecasting process.

The level of embedded generation output for each embedded generator for every half hour over thg summer
Ad NBO2NRSR IyR IFRRSR o0l 01 G2 G4KS NBfS@ryld 1T2yS I
output to arrive at the underlying/native deryaR @ £ dz§ dza SR A UGKAY GKS F2NBO

Upon completion of the regression analysis and arriving at a temperature corrected demand at the
nominated PoE level by the forecast tool, those embedded generators whose operation is consigtent (e
small biogas generators which operate irrespective of temperature or network demand levels) can then be
deducted (outside the tool) from the temperature corrected demand to arrive at the final forecast demand
level. Those embedded generators that havetdrisally operated intermittently are assumed to not be
2LISNI GAy3 YR INB y23 RSRdzZOGSR FTNRBY G(GKS Y2RSftQa ¥

Spot Loads

SA Power Networks has only included spot load increases arising from committed customer projects and
State Government funded or sponsored projects. Similarly, spot load decreases are only considered where
they are due to committed load reductions.

Load Transfers

Known historic and forecast temporary and permanent load transfers are accounted for within the
connection point and zone substation forecasts. Temporary transfers are applied as corrections to the raw
SCADA data, whilst planned, long term transfers atered for as postegression adjustments to the
weather corrected data.

Major Customers

Major customer loads are excluded / removed from the raw data prior to temperature correction and a
F2NBOIFaG 2F GKS&AS Odzad2YSNRa RSYFYR A& FRRSR (G2
is to prevent what are typically temperature insgtive loads from adversely affecting the temperature
aSyaridAgdsS LRNIA2Yy 2F (GKS YSI&adz2NBR f2FRQa NBINBLaaaA

Holiday Peaking Locations

The load forecasting tool considers loads recorded in the summer period between 1 November and 31 March
excluding the Christmas holiday period from the Monday immediately prior to Christmas to the first Friday
after New Years Day and excluding weekendsmrddic holidays, to minimise the chance of distortion due

to abnormal conditions. Although this provides a sound basis for reconciliation with the AENHD South

Australia as the State demand peaks during this period, it does not provide accurdte f@slocations that

peak during the holiday period@/ KNRA &G Yl akbSg , SIND&a 90S0® C2NJ adzOK
us to include these periods within the data stream available to be considered for regression.
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Appendix D¢ Regional Overviews

Eastern Suburbs Regional Overview

The SA Power Networks Eastern Suburbs region includes the area from Golden Grove in the north to Linden
Park in the south and extends westwards to Prospect and North Adelaide and eastwards to the Adelaide Hills.
There are two main transmission connectiasirgs in the Eastern Suburbs, being Northfield and Magill, with
connections to the embedded ACR system (Easta@® and City West connection points) and Dry Creek
Power Station. The forecast loads for the Eastern Suburbs system includes the ACR whidheddelaide

CBD. The CBD system is an integral part of the Eastern Suburbs system.

Electricity is supplied throughout the Eastern Suburbs from zone substations supplied directly from the 66kV
subtransmission network. These substations are operated at 66,000 Volts stepped down to 11,000 Volts and
upgraded when load exceeds capacity.

Table4of Adada {! t26SNI bSig2NLaAQ 9 &l SNYFigfredzostioM®the T 2y S
extent of the Eastern Suburbs region.

Table40. Eastern Suburbs SCADA Substations

Source Connection Point Associated SCADA Substations

Eastern Suburbs Meshed 66kV Network: Burnside
City Westt ACR Campbelltown
Dry Creelg Central and East Clearview
East €rracec ACR Golden Grove
Magill¢ Transformers 2 and 3 Harrow
Northfield Hillcrest
Holden Hill
Hope Valley
Ingle Farm
Kent Town
Kilburn South
Linden Park
North Adelaide
Northfield
Norwood
Prospect
Tea Tree Gully
Woodforde
Coromandel Place (ACR)
East Terrace (ACR)
Whitmore Square (ACR)
Hindley Street (ACR)
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Figureld. Eastern Suburbs Regional Map
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Western Suburbs Regional Overview

{! t 26SNJ bSGg2N]1aQ 2SadGSNY {dzowdaNba NBIA2Yy AyOf dzR
south to West Beach, extending sotghst to Richmond, nortieast to Cavan, and norlvest to the LeFevre
Peninsula. There are four main transmission cotinacpoints in the region, being Torrens Island Power
Station, LeFevre, New Osborne and Kilburn. The region contains a significant amount of generation sources
which greatly influence the operation of the 66kV guwmnsmission network, although these aretn

A~ & oA - A = 4 A -

SYOSRRSR 3ASYySNIG2NE a G(GKSe& FNB O2yySOiGSR (42 9tSO

Electricity is supplied throughout the Western Suburbs via zone substations. These zone substations are

operated 66,000 Volts stepped down to either 11,000 Volts or 33,000 Volts.

Tabledlf A adGa {!

t26SN) bSG62N] 4Q

extent of the Western Suburbs region.

Table41. Western Suburbs SCABAIbstations

Source Connection Point

Western Suburbs Meshed 66kV
Network:

Dry Creelc West

Kilburn

LeFevre

New Osborne

Torrens Island

Associated SCADA Substations

Athol Park
Blackpool

Cavan
Cheltenham 33kV
Cheltenham 11kV
Croydon

Croydon Park
Findon

Flinders Park
Fulham Gardens
Glanville

Henley South

2 §& G S NyFigfrelbstitMb the 1 2y S

Kilburn
Kilkenny

Largs North
LeFevre

New Osborne
New Richmond
Port Adelaide
Port Adelaide North
Queenstown
Thebarton
Woodville 11kV
Woodville 33kV
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Figurel5. Western Suburbs Regional Map
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Northern Suburbs Regional Overview

{! t26SNIbSig2N1aAQ b2NIKSNY {dzod2Nba NBIA2Yy AyOf dzR
Parafield Gardens. There are three transmission connection points in the Northern Suburbs, being Para and
Parafield Gardens West and Munno Para.

Electricity is supplied throughout the region via zone substations. These substations are operated at 66,000
Volts stepped down to 11,000 Volts.

Tabled2f AaGa {! t26SNI bSié2N] &Q b2 NIKSNFigukléshdaslibes T 2y
extent of the Northern Suburbs region.

Table42. Northern Suburbs SCADA Substations

Source Connection Point Associated SCADA Substations
Northern Suburbs Meshed 66kV Network: Angle Vale

Para Direk

Parafield Gardens West Edinburgh

Munno Para Elizabeth Downs

Elizabeth Heights
Elizabeth South
Evanston
Parafield Gardens
Paralowie
Penfield

Salisbury
Smithfield West
Virginia

Two Wells
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Figurel6. Northern Suburbs Regional Map
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Southern Suburbs Regional Overview

The SA Power Networks Southern Suburbs region includes the region from Glenelg North to the west

extending northeast to North Unley, soutivest to Aldinga, and south to Willunga, from where it supplies
the Fleurieu region. There are four main transmissionnection points in the Southern Suburbs: City West,

Magill, Morphett Vale East and Happy Valley.

Electricity is supplied throughout the Southern Suburbs via zone substations. These zone substations are
predominately operated at 66,000 Volts stepped down to 11,000 Volts. McLaren Vale is supplied at 33kV

from Willunga Zone Substation.

Table43f A & a

{

extent of the Southern Suburbs region.

Table43. Southern Suburbs SCADA Substations

Source Connection Point

Southern Suburbs Meshed 66kV

Network:
City Westg South
Happy Valley

Magill¢ Transformer 1

Morphett Vale East

Associated SCADA Substations

Aldinga

Ascot Park
Blackwood
Clarence Gardens
Clarendon
Cudmore Park
Glenelg North
Hackham

Happy Valley
Keswick
Kingswood
Lower Mitcham
McLaren Flat TF1
McLaren Flat TF2

Morphett Vale East
Morphettville
Noarlunga Centre
North Unley
Oaklands
Panorama
Plympton

Port Noarlunga
Port Stanvac

SAW Happy Valley
Seacombe
Seaford

Sheidow Park
Tonsley East
Tonsley Park
Willunga 33kV
Willunga 11kV

t 26SNI bSis62N] aQ { 2 dzi KS N¥iguelfzhdaNIhé
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Figurel?. Southern Suburbs Regional Map
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Adelaide Central Region Overview

{! t26SNIbSGE2NIaAaQ !/ w AyOfdzRSa GKS I NBF Slhad 27 =
and south of the River Torrens and contains the Adelaide CBD.

The ACR is meshed within the Eastern Suburbgransmission network system, supplied via East Terrace
and City West transmission connection points, with other-sahsmission lines supplying the ACR from the
Maugill and Northfield transmission connectipoints.

Electricity is supplied throughout the ACR via zone substations. These zone substations are operated at
66,000 Volts stepped down to either 11,000 Volts or 33,000 Volts.

/| dZAG2YSNAR | NB &adzLJL)d ASR FNRY {! t2¢6SNIbSig2N]aQ RA
feeder system is characterised by cables installed within an extensive duct and manhole system. These
feeders are extended and upgraded as required to magstomer demand and customer connection
requests. Large customer projects may require a zone substation upgrade as well as feeder modifications,
therefore SA Power Networks should be notified as early as possible during the planning stages of a project
so that customer connection requirements can be met.

Tabled4t Aada {! t26SNI bSig2N] aQ ! /Figurell8shoBs the exdedt bflthé A 2 y a
ACR region.

Table44. ACR SCADA Substations

Source Connection Point Associated SCADA Substations
ACR Meshed 66kV Network: Coromandel Place

City Westt ACR East €rrace 11kV

East €rrace East €rrace 33kV

Hindley Street 11kV
Hindley Street 33kV
Whitmore Square

Figure1l8. ACR Regional Map
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Barossa Regional Overview

{! t26SNJ bSGig2Nl1aAaQ . FNRaal NBIA2Yy AyOfdzRSa GKS
Williamstown and west to Dorrien and Lyndoch. There is one transmission connection point in the Barossa:
Dorrien 132/33kV Substation.

Electricity is supplied to the various towns and localities throughout the Barossa Region via zone substations.
These zone substations are operated at 33,000 Volts stepped down to 11,000 or 7,600 Volts.

/| dZAG2YSNR | NB &adzJLX ASR FNRY {! t26SNIbSGs2N] &Q RA:
feeders, which are connected to zone substations. These feeders are extended and upgraded as required to
meet customer demand and customer connectrequests. In addition, some customers are supplied from

19kV SWER systems. Large customer projects may require a zone substation upgrade as well as feeder
modifications, therefore SA Power Networks should be notified as early as possible during thiegpiages

of a project so that customer connection requirements can be met.

Table45t Aada {! t26SNIbSig2N] aQ . I NERgualshdwa th&extantod & i I
the Barossa region.

Table45. Barossa SCADA Substations

Source Connection Point Associated SCADA Substations

Dorrien Angaston
Barossa South TF1
Barossa South TF2
Dorrien TF4
Dorrien TF5
Gomersal North
Lyndoch
Lyndoch South
Nuriootpa
Sandy Creek
Stockwell TF1
Stockwell TF2
Williamstown
Williamstown South
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Figurel9. Barossa Regional Map
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Eastern Hills Regional Overview
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west to Crafers, and east to Nairne. There are three main transmission connection points in the Eastern Hills,
being the meshed Mount Barker / Mount Bar South, Angas Creek, and a minor transmission connection
point at Kanmantoo Copper Mine.

Electricity is supplied to the various towns and localities throughout the Eastern Hills via zone substations.
These zone substations are operated at either 66,000 Volts stepped down to 11,000 Volts or 33,000 Volts
stepped down to 11,000 Volts or 7,600 ol

/| dZAG2YSNR | NB &adzLJL)d ASR FNRY {! t26SNIbSGE2N] &Q RA:
feeders which are connected to zone substations. These feeders are extended and upgraded as required to
meet customer demand and customer connecti@qguests. In addition, some customers are supplied from

19kV SWER systems. Large customer projects may require a zone substation upgrade as well as feeder
modifications, therefore SA Power Networks should be notified as early as possible during thegoaagas

of a project so that customer connection requirements can be met.

Tabled6t AaGa {! t26SNIbSGs2N] aQ 9 ai Figife2dshowvstre exieBty S & c
of the Eastern Hills region.

Table46. Eastern Hills SCADA Substations

Source Connection Point Associated SCADA Substations

Angas Creek Birdwood
Chain of Ponds
Forreston
Hermitage
Houghton
Kersbrook
Lobethal
Mount Pleasant

Mount Barker / Mount Barker South Aldgate Nairne
Balhannah 33kV Piccadilly
Brukunga Stirling East
Hahndorf Strathalbyn
Langhorne Creek Uraidla 11kV
Meadows Uraidla 33kV
Milang Verdun
Mt Barker 11kV Woodside
Mylor

Kanmantoo Copper Mine
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Figure20. Eastern Hills Regional Map
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Eyre Peninsula Regional Overview
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Transmission connection points are located at Port Lincoln, Whyalla, Wudinna, and Yadnarie.

Electricity is supplied to the various towns and localities throughout the Eyre Peninsula region via zone
substations. These zone substations are operated at either 66,000 Volts stepped down to 11,000 Volts or
33,000 Volts stepped down to 11,000 Volts.

/| dZAG2YSNAR | NB adzZlX ASR FTNRY {! t26SNIbSGé2N1aAQ RA
which are connected to zone substations. These feeders are extended and upgraded as required to meet
customer demand and customer connection requeBtsaddition, some customers are supplied from 19kV
SWER systems. Large customer projects may require a zone substation upgrade as well as feeder
modifications, therefore SA Power Networks should be notified as early as possible during the planning stages
of a project so that customer connection requirements can be met.

Tabled7f Aaida {! t26SNI bSig2N1aQ 9&NB t Biglureylshsisithel 2y S
extent of the Eyre Peninsula region.

Table47. Eyre Peninsula SCADA Substations

Source Connection Point Associated SCADA Substation

Port Lincoln Terminal Coffin Bay Port Lincoln City
Cummins Port Lincoln Docks
Little Swamp Port Lincoln Marina
Point Boston Tumby Bay
Poonindie Uley

Uley South
Whyalla Central Whyalla City

Whyalla North
Whyalla Stuart

Wudinna Ceduna
Moorkitabie
Polda
Streaky Bay
Tarlton
Wudinna

Yadnarie Arno Bay
Boothby
Caralue
Cleve 11kV
Cleve 33kV
Cowell
Darke Peak
Lock
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Figure21. Eyre Peninsula Regional Map
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Fleurieu Peninsula Regional Overview
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Goolwa, southwest to Cape Jervis, and further sowtlest to Kangaroo Island. The Fleurieu Peninsula is

supplied via the Southern Suburbs meshed $raission connection points.

Electricity is supplied to the various towns and localities throughout the Fleurieu Peninsula via zone
substations. These zone substations are operated at either 66,000 Volts stepped down to 11,000 Volts or
33,000 Volts stepped down to 11,000 Volts.
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which are connected to zone substations. These feeders are extended and upgraded as required to meet
customer demand and customer connection requeBtsaddition, some customers are supplied from 19kV
SWER systems. Large customer projects may require a zone substation upgrade as well as feeder

NB J-kadtyo Ay Of

modifications, therefore SA Power Networks should be notified as early as possible during the planning stages
of a project so that customer connection requirements can be met.

Table48f A & (i a

Table48. Fleurieu Peninsula SCADA Substations

Source Connection Point

Southern Suburbs Meshed 66kV Network

18/12/2025¢

{
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extent of the Fleurieu Peninsula region.

Associated SCADA Substations

American River
Cape Jervis 33kV
Cape Jervis 11kV
Goolwa
Kingscote
MacGillivray
Myponga
Penneshaw
Rapid Bay
Second Valley
Square Water Hole
Victor Harbor
Yankalilla 33kV
Yankalilla 11kV

124

I y

z



Figure22. Fleurieu Peninsula Regional Map
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Mid North and Yorke Peninsula Regional Overview
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to Wilmington, south to Mallala and the Yorke Peninsula. There are several main transmission connection
points in the Mid North and Yorke Peninsula, lgedalrymple, Ardrossan West, Clare North, Hummocks,
Kadina East, Brinkworth, Waterloo and Templers. A map of this region can be fdtigdrie24.

Electricity is supplied to the various towns and localities throughout the Mid North and Yorke Peninsula via
zone substations. These zone substations are operated at 33,000 Volts stepped down to 11,000 or 7,600
Volts.
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feeders, which emanate from the zone substations. These feeders are extended and upgraded as required
to meet customer demand and customer connecti@guests. In addition, some customers are supplied

from 19kV SWER systems. Large customer projects may require a zone substation upgrade as well as feeder
modifications, therefore SA Power Networks should be notified as early as possible during thegptiages

of a project so that customer connection requirements can be met.

Table49t AaGa {! t26SNIbSGG2NIa&Q aAR b2NIK wlRFigug NJ S t
23 shows the extent of the Mid North arfeigure24 shows the extent of the Yorke Peninsula region.

Table49. Mid North and Yorke Peninsula SCADA Substations

Source Connection Point Associated SCADA Substations

Ardrossan West Ardrossan Port Julia
Maitland Port Vincent
Minlaton

Brinkworth Brinkworth Town Hoyleton
Collinsfield Kybunga
Georgetown Spalding

Clare North Burra TF2 Clare

Dalrymple Edithburgh Stansbury
Marion Bay Warooka
Port Giles Yorketown

Hummocks Balaklava Port Clinton
Paskeville

Kadina East Kadina Wallaroo
Moonta

Templers Freeling Kapunda TF1
Freeling North Kapunda TF2
Gawler Belt TF1 Mallala
Gawler Belt TF2 Wasleys
Hamley Bridge

Waterloo Auburn Riverton
Eudunda Robertstown
Marrabel Waterloo Town

18/12/2025¢
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Figure23. Mid North Regional Map
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Figure24. Yorke Peninsula Regional Map
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Murraylands Regional Overview
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south and extends eastwards to Pinnaroo and west to Narrung. There are three main transmission
connection points in the Murraylands region, being Manm Mobilong and Tailem Bend.

Electricity is supplied to the various towns and localities throughout the Murraylands region directly from the
33kV suktransmission network or via zone substations. These zone substations are operated at 33,000 Volts
stepped down to 11,000 Volts or 7,680lts and are upgraded when load exceeds capacity.

/| dZAG2YSNAR | NB adzl ASR FTNRBY {! t 2¢ SaubnbsSdndredNdhdt Q R A
7.6kV and 11kV primary distribution feeders, which emanate from zone substations. These lines and feeders
are extended and upgraded as required to meestomer demand, customer connection requests and to
maintain QoS. In addition, some customers are supplied from 19kV SWER systems. Large customer projects
may require a zone substation upgrade as well as feeder or 33kV line modifications. Therefore,eBA Pow
Networks should be notified as early as possible during the planning stages of a project so that customer
connection requirements can be met.

Table50f AadGa {! t26SNI bSig2N] aQ adzNNIFyhrd256Rows the2xfebt & dzo 3
of the Murraylands region.

Table50. Murraylands SCADA Substations

Source Connection Point Associated SCADA Substations

Mannum Belvedere Road Nildottie
Caloote Punyelroo
Cambrai Teal Flat
Mannum Town Walker Flat

Mobilong Monarto Central Murray Bridge South
Monarto South Mypolonga
Murray Bridge North

Tailem Bend Binnies Narrung
Campbell Park Parilla
Coomandook Pinaroo
Coonalpyn Pinaroo South
Geranium Tailem Bend Town
Jervois White Sands
Lameroo Woods Point

Meningie
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Figure25. Murraylands Regional Map
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Riverland Regional Overview
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west to Swan Reach, and nomfast to Renmark and Paringa. There are two main transmission connection
points in the Riverland, being Berri/Monash anadrth West Bend.

Electricity is supplied to the various towns and localities throughout the Riverland region via zone
substations. These zone substations are operated at either 66,000 Volts stepped down to 11,000 or 33,000
Volts, or 33,000 Volts stepped down to 11,000 ¥olt
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feeders, which are connected to zone substations. These feeders are extended and upgraded as required to
meet customer demand and customer connecti@yuests. Large customer projects may require a zone
substation upgrade as well as feeder modifications, therefore SA Power Networks should be notified as early
as possible during the planning stages of a project so that customer connection requiremebts ireet.

There is one system limitations forecast for substations under minimum demand conditions in the Riverland
region during the next five years, refer to 6.2.1.

Table51f AaiGa {! t26SNIbSGs2N] aQ whi O FiyfreRogtowsithz gxent & dzo & G |
the Riverland region.

Table51. Riverland SCADA Substations

Source Connection Point Associated SCADA Substations

Berri / Monash Berri
Glossop
Loveday
Loxton
Lyrup
Paringa 11kV
Paringa 33kV
Pyap
Remark
Woolpunda

North West Bend Cadell

Cordola

Morgan

Portee

Qualco

Ramco

Roonka

Swan Reach 11kV
Swan Reach 33kV
Waikerie
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Figure26. Riverland Regional Map
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South East Regional Overview

{! t26SNI bSGg2N1aQ {2dziK 91 ad NBIA2Yy AyOfdzRSa GKS
the south and extends westwards to the coast and eastwards to the Victorian border. There are six main
transmission connection points in the SouthsEdeing Keith, Kincraig, Snuggery, Mount Gambier, Blanche

and Penola West. A map of this region can be found at the end of this section.

Electricity is supplied to the various towns and localities throughout the South East region directly from the
33kV suktransmission network or via zone substations. These zone substations are operated at 33,000 Volts
stepped down to 11,000 Volts (7,600lcat Robe) and are upgraded when load exceeds capacity.

/| dZAG2YSNAR | NB adzZJJX ASR FTNRBY {! t26SNI bSiig2N]1aQ R
distribution feeders and 19kV SWER systems. These lines and feeders are extended and upgraded as required
to meet customer demand, customer connection regiseand to maintain QoS. Large customer projects may
require a zone substation upgrade as well as 11kV feeder or 33kV line modifications.

Therefore, SA Power Networks should be notified as early as possible during the planning stages of a project
so that customer connection requirements can be met.

Table52f Aada {! t26SNI bSig2N] aQ { 2 dzi Rigu@ad7shiwstheektnt & dzo a
of the South East region.

Table52. South East SCADA Substations

Source Connection Point Associated SCADA Substations

Blanche Allendale East Mount Gambier West
Glencoe Mount Schank
Kongorong Tantanoola
Mount Gambier North

Keith Bordertown Kumorna
Keith 11kV Padthaway

Kincraig Inverness Naracoorte
Kingston SE Naracoorte East
Lucindale

Mount Gambier Mount Gambier
Tarpeena South

Penola West Coonawarra
Nangwarry
Penola

Snuggery Beachport Robe
Kalangadoo West South End
Millicent
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Figure27. South East Regional Map
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Upper North Regional Overview
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Port Augusta and Port Pirie. Transmission connection points are located at Baroota, Davenport West, Leigh
Creek South, Mount Gunson, Neuroodla, and thesheel connection points at Bungama and Port Pirie.

Electricity is supplied to the various towns and localities throughout the Upper North Region via zone
substations. These zone substations are operated at 33,000 Volts stepped down to 11,000 Volts.
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connected to zone substations or 19kV SWER systems. These feeders are extended and upgraded as required
to meet customer demand and customer connenti@quests. Large customer projects may require a zone
substation upgrade as well as feeder modifications, therefore SA Power Networks should be notified as early
as possible during the planning stages of a project so that customer connection requireraeiite met.
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of the Upper North region.

Table53. Upper North SCADA Substations

Source Connection Point Associated SCADA Substations

Baroota Baroota Town Port Germein
Booleroo Centre Telowie
BungamalNapperby Wilmington
Melrose Wirrabara Forest
Orroroo

Davenport West Port Augusta Quorn
Port Augusta West TF1 Stirling North TF1
Port Augusta West TF2 Stirling North TF2

Leigh Creek South

Mount Gunson

Neuroodla Hawker

Port Pirie / Bungama Caltowie Peterborough
Crystal Brook Port Broughton
Gladstone Port Pirie South
Jamestown Yongala
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Figure28. Upper North Regional Map
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