Non-Co-optimised Essential
System Services Trigger

Submission

Reliability and System Strength Services for the North
Country

Submission to the Coordinator of Energy

17 April 2026

«;\ \( \* 4/
R\

«28 westernpower



NCESS assessment

Organisation: Western Power Date: April 2026

Summary of proposal:

Western Power is seeking to initiate a Non-Co-optimised Essential System Services (NCESS) to resolve
reliability and system strength concerns during planned or un-planned outage events affecting one or more
132 kV transmission lines within the North Country area of the South-West Interconnected System (SWIS).
Western Power defines the North Country to be the areas supplied with electricity by Rangeway Substation,
Geraldton Substation and Chapman Substations.

Western Power has identified that one option to deliver improved reliability to the North Country region in
the short to medium term may be through an NCESS procurement of non-network solution(s). An
alternative network solution may involve building a third transmission supply to the North Country.

This submission requests the Coordinator of Energy determination to trigger the NCESS process. This would
allow Western Power to seek expressions of interest from potential NCESS providers as an efficient
alternative option to maintain the reliability of the covered network and their ability to provide contracted
covered services.

Western Power will seek to encourage development of innovative non-network solutions (by service
providers) that maintain reliable supply to the North Country and meet customer expectation for increased
renewable energy in the region in the short to medium term.

In addition, Western Power considers it likely that NCESS providers will also be able to provide services that
benefit the wider Electricity System and Market.

Please refer to section 1.1 of this submission for further information.

Trigger for assessment:

Western Power has a Network Control Services (NCS) contract with Synergy for services provided by two
gas turbines at Mungarra (MGA) substation. Current NCS arrangements expire on 30 September 2028. To
address expected reliability and system strength issues in the North Country, Western Power has identified
it may require an NCESS located in the North Country as an alternative option to major augmentation or
new network facilities investment.

Please refer to section 1.2 of this submission for further information.

Formal assessment:

Western Power is proposing to seek expressions of interest from potential NCESS providers to determine
the most cost-effective option to improve reliability of the network in the North Country.

Please refer to section 1.5 and 1.6 of this submission for further information.

Consultation:

Western Power has consulted with Energy Policy WA and AEMO in alignment with the requirements
outlined in Sections 3.11A and 3.11B of the ESM Rules. Outcomes from this engagement have been included
in this submission.

Please refer to section 1.7 of this submission for further information.
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Organisation: Western Power Date: April 2026

Services required:

Subject to the Coordinator of Energy’s determination, Western Power will seek expressions of interest to
procure a reliability service and a system strength service for the North Country. The proposed services are
required to improve reliability of the network in the North Country. The timing of commencement of the
proposed services is currently being considered to be from 1% October 2029 (or earlier where possible). A
prospective NCESS provider may offer either a reliability service or a system strength service, or both, that
can fully or partially meet the relevant service requirements. The service quantities requested are 125 MW
for the reliability service (90 MW for the base demand and 35 MW for the peak demand) and 1,000 MVA
for the system strength service.

Please refer to section 1.4 of this submission for further information.

Attachments:
Not included.
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1. Reliability and System Strength Services

1.1 Proposal

Western Power has obligations under the Electricity Industry (Network Quality and Reliability of Supply)
Code 2005 (“NQRS Code”) to maintain at least 50 MW of supply to the North Country — consisting of load
connected to the Durlacher?!, Rangeway and Chapman substations 11 kV feeders — whenever the area is
islanded from the South-West Interconnected System (“SWIS”) during planned/unplanned outages.

Since Synergy withdrew its three Mungarra Gas Turbines (“MGA GTs”) from the Wholesale Electricity
Market in 2018, Western Power has maintained a Network Control Service (NCS) contract with Synergy to
use MGA GT1 and GT3 to fulfill this NQRS obligation. This contract is due to expire on 30 September 2028.

The purpose of this document is to request the Coordinator to determine whether to trigger an NCESS
procurement process in accordance with section 3.11B of the ESM Rules. Through this procurement
process, Western Power would seek to identify investment options that will enable compliance with
reliability obligations under the NQRS Code for the North Country, noting that the obligation needs to be
extended beyond 30 September 2028 and amended to meet the requirements of the region taking into
account expected future demand growth.

Through this procurement process, Western Power will seek expressions of interest from potential Non-Co-
optimised Essential System Services (“NCESS”) providers as an efficient alternative option to investment in
the network to improve the security, reliability and system strength of the covered network.

Western Power's assessment of the potential improvement to the minimum reliability has identified
several factors which forecast a need for an alternative option in the North Country, including:

e  Reliability service: If prolonged supply disruptions were to occur there will be an increasing amount of
unserved energy.

e System strength: This requirement has historically been provided through a relatively high proportion
of large, synchronous generators on the network. These generators assist with maintaining voltage
stability and system frequency, providing sufficiently high fault levels for protection systems to
operate as intended, and avoiding unstable operation of generators and power quality issues. Long
term forecasts for the North Country and Mid-West indicate growth of renewable projects that are
expected to use Inverter-Based Resources (IBR) technologies. Grid following IBR generation will have a
detrimental impact to the local system strength in the North Country, affecting the system operator’s
ability to maintain voltage stability and system frequency.

Western Power will seek to encourage the development of innovative non-network solutions (by service
providers) that maintain reliable and secure supply to the North Country and meet customer expectations
for increased renewable energy in the region in the short to medium term.

1.2 Trigger

Clause 3.11A.2 of the Electricity System and Market (ESM) Rules requires Western Power to make this
submission to request the Coordinator to determine whether to trigger an NCESS procurement process in
accordance with section 3.11B of the ESM Rules.

1 Durlacher Zone Substation was decommissioned in 2019. Distribution feeder loads from this Zone Substation were transferred to the
neighbouring Chapman and Rangeway Zone Substations.

| westempnwer
Page 1



The trigger submission must include sufficient information and analysis to allow the Coordinator to
consider the following factors outlined in clause 3.11A.7 of the ESM Rules:

(a) the extent to which an NCESS will address the issue;

(b) the extent to which an NCESS will minimise costs in the Electricity System and Market;

(c) the relative merits between procuring an NCESS or augmenting the network;

(d) whether itis suspected that there is a potential exercise of market power;

(e) whether the procurement of an NCESS is consistent with the State Electricity Objectives; and
(f)  whether procurement of an NCESS will be in the long-term interests of consumers.

Western Power considers it likely that NCESS providers will also be able to provide services that benefit the
wider Wholesale Electricity Market (WEM).

This trigger submission summarises Western Power’s technical and economic assessment of the need for
additional non-network services to be located in the North Country as an alternative option to major
augmentation or new network facilities investment.

1.3 Background

The North Country covers an area of approximately 22,000 square kilometres and is defined to comprise of
loads connected to Chapman (CPN), Geraldton (GTN) and Rangeway (RAN) substations.

_Geraldton

Figure 1: Geographic Overview of North Country Transmission Network

As of 30" November 2025, there are 24,281 customers (including 29 essential load customers and 132 life
support customers) in the North Country. Essential customers comprise of hospitals, aged care and railway
crossings. HV customers that are not included as essential load customers are water supply, sewerage,
communication facilities, traffic lights, WA police, and shopping centres. Due to the dispersed nature of HV
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customers, essential load customers and small use customers within the North Country, Western Power
recommends including all feeders within the NCESS service demand.

The power supply to North Country is provided by two single 132 kV lines (118km each) originating from
Three Springs (TS) substation. The 132 kV lines were built using the ‘cricket wicket’ structural configuration.
These types of structural designs do not allow installation of overhead earth wires for protection of the
lines against lightning strikes, for which this area is prone to. The geographic region has other adverse
weather conditions including high winds, causing line outages. The lines are as close as 140m apart in
certain locations where there is a heightened risk of lightning activity. Therefore, a lightning strike may
impact both lines and such a situation may lead to the loss of the two lines concurrently.

Figure 2: Overview of North Country Transmission Network

Upon a situation leading to the concurrent outage of two 132 kV transmission lines between Three Springs
Substation (TS) and Mungarra Zone Substation (MGA), the North Country would experience a major power
supply disruption (or blackout) until such time that a regional island is formed or a connection to the main
grid is restored. While most outages of this nature are of short duration, there have been infrequent
occasions where the outage period lasted up to 3-5 days (due to major equipment or line structure
damage).

Considering the blackout impacts the whole North Country, two generators are currently contracted under
an NCS at Mungarra to meet regional island demand. With this existing arrangement, there is a risk that
these generators will not be available to supply the regional island for an event in which both WWF-GTN 81
and MGA-GTN 81 line are affected.

Based on previous regional islanding events, Western Power note that customers may experience an initial
blackout (30 min to 24 hours) until the regional island is established, followed by a possible 1-2 hours

(on average) of load shedding until the 132 kV network is restored. This customer-felt experience depends
on the nature of the outage and the nature of the fault that triggered the network event.

On 11 of April 2021, Tropical Cyclone Seroja caused widespread damage to Western Power overhead
assets, most of which were in the Mid-West and Wheatbelt Regions. As a result, the North Country was
without power to all customers for a period of 3 days. Western Power acknowledges the impact that the
unplanned outage had on customers. As a result, an innovative network solution was deployed in
collaboration between AEMO and Western Power and electricity was eventually restored on 15" April
2021.

More recently, on 13" December 2025, a summer storm and bush fire event caused a separation event of
the North Country. The existing NCS arrangements were executed and the Mungarra generators were
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called upon by Western Power and AEMO to manage the North Country regional island. On 19" December
2025, North Country was re-synchronised back to the SWIS after 5 days and 18 hours.

The inherent challenge of any long overhead line is exposure to environmental factors that may cause an
unplanned outage. An unplanned outage may be triggered by several scenarios, including a significant
weather event affecting multiple transmission lines, or a single transmission line fault that triggers short
term voltage stability issues. Although most unplanned outages are of short duration, there have been rare
occasions (such as the April 2021 event and the recent 2025 incident) where significant equipment or line
structure damage has led to extended outage periods. Such events could escalate into a potentially high-
risk situation if smaller residential and commercial customers are unable to have a functioning backup
power arrangement.

From a regulatory perspective, Western Power is required to maintain minimum reliability standards for
supply to the North Country prescribed through obligations under the NQRS Code. The current obligations
are effective through to 30 September 2028 and require Western Power to:

a) restore and maintain at least 50 MW of supply to essential services loads and the majority of small
use customers in the North Country as soon as reasonably practicable following the occurrence of
an unplanned outage of a transmission element supplying the North Country; and

b) maintain at least 50 MW of supply to essential services loads and a majority of small use customers
in the North Country during a planned outage of a transmission element supplying the North
Country.?

Western Power has been utilising a third-party service to meet its current obligations under the NQRS Code
for the North Country. As the existing service ensures reliable supply for small use customers, only a
portion of the energy use is supported in the event of a planned or unplanned outage. Load requirements
of large commercial and industrial customers are unlikely to be met unless they source their own back up
supply. The existing reliability service is provided by Synergy from their two gas turbines at the Mungarra
Terminal substation with a maximum capacity of 75.7 MW and minimum demand of approximately 10 MW.
Based on our analysis, essential loads are distributed across the majority of feeders, hence support for the
majority of feeders is considered essential.

1.4 Services Required

Subject to the Coordinator determining that the NCESS process should be triggered in this case, Western
Power will seek expressions of interest from potential NCESS service providers. Providers are to consider:

e areliability service — capability to minimise power supply disruption as a result of planned or
unplanned outages (with the ability to maintain a stable regional islanded network following the loss
of multiple 132 kV lines and provide black-start capability in the event of total power loss to the North
Country); and

e  asystem strength service — capability to maintain voltage stability, power quality obligations and
sufficiently high fault levels for intact network conditions or as a result of planned or unplanned
outages.

The requested services are proposed to commence from 1 October 2029 (or earlier where possible) and
extend for a minimum 10 year duration, with options to extend to 15, 20 and 25 years. Western Power will
seek to gain industry feedback through the expressions of interest stage to understand if one proponent or
multiple parties will be required to cover the entire NCESS service quantity and duration.

2 Refer: Electricity Industry (Network Quality and Reliability of Supply) Code 2005
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Western Power is seeking to procure the following quantities of service, noting that these may need to be
adjusted to reflect the final form of the potential improvements to the minimum reliability standards in the
North Country:

e  Base demand reliability service —a combination of one (or more) facilities to provide a minimum
Declared Send Out Capacity (DSOC) of 60 MW? and a recommended maximum of up to 90 MW?*;

° Peak demand reliability service — a combination of one (or more) facilities to provide a DSOC of up to
35 MW for a minimum of 4 (continuous) hours between 2pm to 10pm each day; and

e  system strength service — a combination of one (or more) facilities to provide up to 1,000 MVA of
available fault level (as measured at GTN 132 kV busbar).

Western Power aims to secure a service that takes into consideration redundancy (including N-1 planning
considerations). A service provider that intends to provide the completed service quantity should
demonstrate redundancy within the proposed facility and connection to the SWIS. Facilities without
redundancy will be considered where partial service quantity is proposed. Under this scenario, Western
Power may seek to procure additional reliability service from multiple facilities to meet redundancy
requirements. For new facilities Western Power will facilitate future connections in accordance with the
ESM Rules and the Western Power Connections Policy. Preferred locations will be outlined in the draft
NCESS Service Specification, should the Coordinator determine to trigger this NCESS procurement process.

When the services are not called under Western Power’s NCESS Contract, the NCESS providers will be
expected to offer their capabilities into the ESM by participating in the WEM trading mechanisms for
energy and Essential System Services. NCESS providers capable of receiving Certified Reserve Capacity
Credits will be required to apply for certification for each relevant Capacity Year during the contract term in
accordance with clause 5.2A.2 of the ESM Rules. RCM payments received are intended to be offset against
the contract value of this NCESS service. In instances where the NCESS provider participates in the ESM
trading mechanisms, the offered capabilities will be called upon by AEMO in accordance with the ESM
Rules.

NCESS Contracts will be structured in a manner that endeavours to ensure availability and delivery of the
service without exceeding the value of the service to consumers by, for example, accounting for any
relevant market revenues received outside of the NCESS Contract. Providers will be required to
demonstrate how any revenues earned through participation in the WEM have been incorporated into
their service offers.

If the Coordinator decides to trigger an NCESS procurement process, the draft NCESS Service Specification,

released alongside a call for expressions of interest would outline the full requirements for these services.

1.5 Analysis

1.5.1 Reliability Service Requirement

Following an unplanned outage, the regional islanded loads are currently recovered by dispatching two
Synergy generators in Mungarra Substation which has been sufficient to meet the minimum reliability
standards to date. Based on historical data captured over the last 5 year period, this contractual NQRS
arrangement (50 MW) covered all North Country loads for 95.45% of the time as shown in Figure 4. If a

3 Minimum service quantity represents a solution with no redundancy during periods of peak demand forecasted until 2038.

4 Recommended service quantity that allows for a N-1 design compliant solution with redundancy to accommodate the contingency event of a loss
of one generating facility (expected to be in the order of 20 - 30 MW)
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regional island event was to occur during periods of high demand, AEMO and Western Power would be
required to enact emergency procedures (ie. load shedding, deployment of emergency LV generators, or
similar) to ensure system stability and during a regional islanding event. This arrangement has historically
enabled the recovery of the North Country demand and relies on the existing generation being inherently
sufficient to meet reliability needs.
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Figure 3: North Country load demand profile for the last 5 years (inclusive of CPN, GTN & RAN)
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Figure 4: North Country load distribution for the last 5 years (inclusive of CPN, GTN & RAN)
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Figure 5 below shows the medium-term forecast® demand for the North Country between 2025-2038.
Future trend shows that the demand forecast for the North Country will increase around 8 MW over the
next 12 years.
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Figure 5: North Country demand forecast (inc. GTN, RAN, CPN)

Figure 6 below shows the usage of Mungarra generators in the last 5 years. During this period there have
been seven major outages, three of which were planned outages and four unplanned outages. Other
periods that Mungarra generators have been called upon include dispatch by AEMO for system reliability
and security (out-of-market dispatch), and Mungarra generator maintenance and testing.

70 Tripped due to

High Humidty - Planned Geraldton Storm,
Lightning Storm - 01/2023 Outage Planned 12/2025, 650MW
02/2020 Cyclone - Planned QOutage

60 04/2021 Outage

50

40

MW

Figure 6: Mungarra Generators dispatch in the last 5 years

The proposed NCESS term aims to address issues with both planned and unplanned outages as evident in the
operation of the existing NCS service over the last 5 years.

5 Medium Term Forecast defined by Western Power within the Transmission System Plan.
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1.5.2 System Strength Service Requirement

At the time of submission, EPWA in consultation with the Power System Security and Reliability (PSSR)
Standards Review Working Group are working on a proposed amendment the ESM Rules to establish a SWIS
System Strength Framework. One of the objectives of this framework is to establish a Forecast and Planning
Coordination Group (FPCG) that seeks to produce the methodology to be used to identify System Strength
Shortfalls to be published in a System Strength Report. In lieu of this information being available, Western
Power note that AEMO have progressed preliminary analysis with respect to identifying current and future
areas where system strength issues are expected. This preliminary analysis is found in AEMO’s Wholesale
Electricity Market (WEM) Electricity Statement of Opportunities (ESOO), published on 24 June 2025.

The AEMO WEM ESOO 2025 describes that with the addition of the Clean Energy Link North project,
improvements to system strength are forecasted within the North Country. However, with the addition of as
little as 100 MW of Inverter-Based Resource generation, the Short Circuit Ratio (SCR) is expected to reduce
to below 5, indicating a degraded system strength to weak. Western Power have also conducted preliminary
system strength analysis. This assessment identified similar results to AEMO’s WEM ESSO 2025, and support
the need for the addition of system strength services in the North Country within the NCESS service duration
as identified in Section 1.4.

1.5.3 Merits of a Non-network Solution Versus Network Build

A network solution would likely involve a 330 kV extension from Three Springs Terminal (TST) and the
establishment of a new terminal near the existing Geraldton Zone Substation to supply the existing
substations.

Building this type of transmission line requires significant lead times (7 to 10 years) needed for planning
and construction.

In the short to medium term, Western Power considers a non-network solution in the North Country may
be the most suitable and cost-effective option to address the proposed improvements to the minimum
reliability standards in the short to medium term, specifically:

e anon-network solution establishes an efficient alternative supply source for the North Country during
periods in which the network supply is restricted or unavailable.

e anon-network solution is also likely to be more readily available for implementation when compared
to the lead times it would take to plan and construct a new transmission line.

1.6 Other Factors for Consideration

This section presents relevant analysis to enable the Coordinator to consider the extent to which an NCESS
will meet factors under clauses 3.11A.7(c) — (f) of the ESM Rules:

e the relative merits between procuring an NCESS or augmenting the network;
e whether itis suspected that there is a potential exercise of market power;
e  whether the procurement of an NCESS is consistent with the State Electricity Objective; and

e  whether procurement of an NCESS will be in the long-term interests of consumers.

1.6.1 Considerations Under 3.11A.7(c)

The relative merits between procuring appropriate market services and relevant network augmentation
options are considered in section 1.5.3 and Schedule 1 of this submission.
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1.6.2 Considerations Under 3.11A.7(d)

Western Power is not aware of any market power aspects relating to the identified trigger.

1.6.3 Considerations Under 3.11A.7(e)

Western Power considers that the mitigation of the issue identified in this submission is consistent with the
State Electricity Objective, specifically:

e aservice specification can be developed such that the services can be delivered by a range of
technologies, meeting the State Electricity Objective in clauses 1.2.1(a); and

e the competitive NCESS procurement process will ensure the cost of the service is as efficient as
possible, meeting the State Electricity Objectives in clauses 1.2.1 (b).

1.6.4 Considerations Under 3.11A.7(f)

Western Power considers that the mitigation of the issue identified in this submission is in the long-term
interest of consumers as the service will ensure reliable and secure supply as required by the minimum
reliability standards.

1.7 Consultation

Western Power has consulted with Energy Policy WA and AEMO in alighment with the requirements
outlined in Sections 3.11A and 3.11B of the ESM Rules.

As required under ESM Rules Clause 3.11A.2(g) AEMO was notified prior to this Trigger Submission.
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2. Schedule 1 — Redacted
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