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Note: There is a version history at the end of this document.

1. INTRODUCTION
1.1. Purpose and scope
These Inter-Network Test Guidelines (Guidelines) incorporate the guidelines for determining when
an inter-network test may be required under clause 5.7.7(k) of the National Electricity Rules (NER),
and additional guidance, requirements and processes for the assessment and conduct of inter-
network tests.
The NER and the National Electricity Law prevail over these Guidelines to the extent of any
inconsistency.
1.2. Definitions and interpretation
1.2.1. Glossary
Terms defined in the National Electricity Law and the NER have the same meanip§s in these
Guidelines unless otherwise specified in this clause.
Terms defined in the NER are intended to be identified in these Guideling$ by italicising them, but
failure to italicise a defined term does not affect its meaning.
In addition, the words, phrases and abbreviations in the tablecbéjgw have the meanings set out
opposite them when used in these Guidelines.
Term Definition
AC Alternating current
AEMO Australian Energy Market Operator Limited
Affected TNSP(s) A TNSP whose transmission system is impacted by a Project as assessed against the
MINI criteria
DC, HVDC Direct current, high voltage direct current
EJPC The Executive Joint Planning Committee is the executive committee the JPC reports to
Full-load-soak-period periodfollowina-testina-where the interconnectorlimritisset at the full value During
c o o - 7
INTRC The Inter-network Test Reference Committee, established to provide oversight of all
Project SISCs and promote consistency across Projects that have a material inter-
network impact. The committee reports to the EJPC (and NEMOC as appropriate).
ISP The Integrated System Plan, a whole-of-system plan that provides an integrated
roadmap for the efficient development of the National Electricity Market (NEM) over
the next 20 years and beyond, published by AEMO under rulrule 5.22 of the NER'.
JPC The Joint Planning Committee, a NEM committee that supports effective collaboration,

consultation and coordination between Jurisdictional Planning Bodies, TNSPs and
AEMO (as the national transmission planner) on electricity transmission network
planning issues.

Key responsibilities of the JPC include:

Coordinate long-term energy security and reliability across the NEM through
integrated multi-regional planning of the national transmission network.
Collaborate and coordinate joint planning projects between regions.

Provide visibility and discuss root causes of NEM critical events, and how an
integrated planning approach can protect against such events.

' The latest ISP can be found here - https://aemo.com.au/energy-systems/major-publications/integrated-system-plan-isp
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Term
MINI

MINI criteria

NEM
NEMOC
NER
PSMRG

Power System Stabiliser

Project

Relevant executives
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Definition

Material inter-network impact as defined in the NER and the MINI criteria- (see Related
Documents below).

The criteria published under NER rule 5.21 for assessing whether a proposed
transmission network augmentation is reasonably likely to have a

material inter-network impact.

National Electricity Market

National Electricity Market Operations Committee

National Electricity Rules (as amended from time to time)

The Power System Model Reference Group is an existing technical expert reference
group which focuses on power system modelling and analysis techniques to ensure an
accurate power system model is maintained for power system planning and
operational analysis.

Some of the group’s key relevant objectives include:

e Provide a consistent basis for the modelling of the NEM interconnected system.

e Establish procedures and methodologies for power system analysis.

Power system stabilising equipment associated with generating plant (including energy

storage systems), or power oscillation dampers associated with synchronous
condensers, STATCOMs and SVCs.

Any power system development or activity of a kind described in chart 1 of NER clause
5.7.7(a) which could have a material inter-network impact, including, for example, new
transmission lines, generating system connections or , control system changes. For
convenience, chart 1is reproduced in AppendixFAppendix A of these Guidelines.

Executives from the organisations that are represented on a Project’s SISC

System Integration Steering Committee
Static synchronous compensator
Static VAR compensator

Transmission Network Service Provider

These Guidelines are subjgct to the principles of interpretation set out in Schedule 2 of the National

SIsC

STATCOM

svC

TNSP

1.2.2. Interpretation
Electricity Law.

1.3. Related doc

Title

Criteria for Assessing Material Inter-Network
Impact of Transmission Augmentations (MINI

criteria)

Power System Model Guidelines (and
associated modelling requirements including

data sheets)

Location

https://aemo.com.au/energy-systems/electricity/national-electricity-
market-nem/participate-in-the-market/network-
connections/transmission-and-distribution-in-the-nem/stage-3-
application?

https://aemo.com.au/en/energy-systems/electricity/national -
electricity-market-nem/participate-in-the-market/network-
connections/modelling-requirements

2 Under Related guides and policies
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2. APPLICATION AND STRUCTURE

2.1. NERrequirements

(@)  Sections 3.2 to 6 of these Guidelines and related Appendices comprise the guidelines made
under NER clause 5.7.7(k), to assist Registered Participants to determine when an inter-network
test may be required in respect of a Project.

(b) Sections 4 to 6 are to be considered by AEMO or the Relevant TNSP (as applicable) in
determining whether an inter-network test is required or before giving notice to a Proponent
requiring an inter-network test under NER clause 5.7.7(g).

2.2. Additional guidelines

(@)  Section 3 of these Guidelines and associated Appendices provide an overview of the roles and
responsibilities of AEMO, affected Registered Participants and jurisdictional representatives in
the assessment and, if required, testing process.

(b) Section 3 also sets out a recommended governance framework to manage,and coordinate the
activities necessary to achieve successful inter-network testing, includingAhteraction with
consultative bodies or working groups and committee oversight,

(c)  Sections 7 to 10 of these Guidelines and associated Appendices jfclude more detailed
guidelines for the conduct of inter-network tests, including pre® and post-test requirements.

3. GOVERNANCE, ROLES AND RESPONSIBILITIES

3.1. Roles and responsibilities across clause 5:7.7 processes

Table 1 summarises the roles and responsibilities
bodies across the processes contemplated by
inter-network test is required in relation to
the tests and results analysis.

AEMO, Proponents, Relevant TNSPs and other
R clause 5.7.7 — from determining whether an
roject, to preparing for, coordinating and conducting

Appendix-AAppendix B provides@n dverview of the regulatory process flow and timeframes
associated with the clause 5.7.7

Table 1 Roles and responsibilities’in relation to clause 5.7.7 processes

Entity Role Responsibilities
AEMO Oversight and o Assess Project requirements for 5.7.7 testing based on MINI criteria
governance of 5.7.7 (for items 5 and 6 as shown in Appendix AAppendixFAppendix
process, safe AAppendixA)
cenductcoordination e Receive request for testing as per 5.7.7(e)
of 5.7.7 tests e Provide notice of testing to Relevant TNSPs and Jurisdictional Planning
Representatives

o Accept testing plan

e Conduct testing in conjunction with Relevant TNSPs and Proponent.
e Appoint an inter-network test officer to coordinate actual tests.

e Approve increases to transfer capacity as part of the testing process.
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Entity Role

Inter-network Test ~ Ce-ordination-of-all
Reference ProjectsAssist
Committee project SISCs, the

INTRC

Executive Joint
Planning
Committee (EJPC)

Jurisdictional
Planning
representative

JPR

Proponent

Relevant TNSP

System Integration
Steering
Committee (SISC)
— see section 3.2
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EJPC and JPRs with

fulfilling their
obligations under
clause 5.7.7

Review and approval

Assessment of 5.7.7
test program

Overall Coordination
of 5.7.7 testing for
the Project

Assessment of
Project against MINI
criteria and
Coordination with
Proponent to enable
5.7.7 testing of
Project

Ensure collaboration
across AEMO and
TNSP's to allow
Projects to be
integrated into the
NEM
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Responsibilities

e Develop consensus amongst the INTRC and Jurisdictional Planning
Representatives (JPR) to fulfil the JPR’s role under NER 5.7.7.

e |dentify and track key strategic issues including high-level reporting to

the EJPC and NEMOC.

Promote collaboration between Network Service Providers (NSPs).

e Support implementation of the 5.7.7 process, including:

— Promote consistency and support the relevant project System
Integration Steering Committees (SISC) in the review of test
procedures.

— Provide guidance-and-direction to the AEMO nominated
coordinator of an inter-network test in respect of their functions.

— Support the review of relevant guidelines.

— Agree and document decisions on when to undertake or not
undertake inter-network tests.

Support project SISCs with development of stakeholder messaging.
o Nominate JPC members to join the INTRC, along with relevant
planning, connections and operational personnel.

Receive updates from the INTRC, SISC, Relevant FNSPTNSPs and
provide oversight and guidance as required.

e Support review of test programs and provide any proposed changes
and recommendations to AEMO in accordance with clause 5.7.7.

Coordinate Relevant TNSPs and other Registered Participants as
required to perform system studies and modelling to design and
confirm 5.7.7 testing requirements

Prepare a draft test program (5.7.7(m)). Procure inter-network test
facilitation services as required for testing (5.7.7(u))

Assess Project requirements for 5.7.7 testing based on MINI criteria
Confirm with Proponent requirements for 5.7.7 testing

A Relevant TNSP may also notify the Proponent that 5.7.7 testing is
required (5.7.7(g))

Establish the Project SISC ensuring it is appropriate for the size and
complexity of the Project

Work together with the Proponent to complete system studies and
establish 5.7.7 testing requirements

The SISC members will be responsible for:

e Establishing a Terms of Reference for the SISC including governance
and reporting, which may require approval by relevant executives.
Developing a timetable and schedule for the delivery of all testing and
market integration activities.

Coordinating NEM integration studies (including assessment of power
system limits and identifying requirements for Special Protection
Schemes).

Developing and consulting on inter-network test programs.
Coordinating communications to external parties on progress and
delivery of the interconnector transfer capability.

Page 8 of 42
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3.2. Governance framework for inter-network testing - the SISC

3.2.1. Establishing a Project SISC

(@)

An inter-network test is usually a major undertaking, requiring significant resources from all
impacted parties, so it is important that the testing is completed in a safe and timely manner,
working within agreed timeframes. To coordinate and oversee these requirements, a SISC
should be established for each Project once it is determined that it requires inter-network tests.

The workstream structure and number of representatives included in a Project’s SISC should
be suitable for the size and complexity of the Project. It is envisaged that a SISC will include at
least one representative of the Proponent, the Relevant TNSP and AEMO. The SISC may also
include representation from any Affected TNSP(s) or Jurisdictional Planning Representatives (if
appropriate). Once established the SISC will meet regularly to ensure the requirements of the
5.7.7 process are met.

3.2.2. SISC activities

@)

The SISC will conduct the activities required to demonstrate the capability of a Project to the
SISC's satisfaction, in each of the workstreams shown in Figure 1. This'wgekstream structure is
shown as a guide only and to demonstrate the key functions that needto be earriercarried out
for Preject'sProjects that require an inter-network test.

The SISC may determine whether workstreams should be com#ined or divided, and will
determine the allocation of tasks between its members: Tajdng account of the nature and
complexity of the Project, the SISC can define an alternative workstream structure when
establishing its Terms of Reference, which may requig€ approval by relevant executives.

The SISC or relevant workstreams may consult relevant NEM groups such as the Power
System Modelling Reference Group (PSMRG)/Operational Planning Working Group (OPWG)
and Power System Security Working Group (PSSWG}-as-recessary-for-each-workstream:).
Consultation is normally expected to cgfer key matters including network modelling and
outcomes, and the test program:

The Relevant TNSPs sheuldma
other groups as necessary.

8I1SC would %epe#t—te—the%@he%@»%ﬁel&ée—@evam
Hand-ope ennelconsult the INTRC, in particular regarding the
proposed test’prgfram as well as decmons to undertake tests or not undertake tests.

provide-regutar updates on Project progress to the INTRC and

Itis expected that each

© AEMO 2021 | CONSULTATHON-DRAFT-INTER-NETWORK TEST GUIDELINES Page 9 of 42
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Figure 1 System-Integration-Steering- CommitteeSISC workstreams_and reporting (in relation to 5.7.7

obligations)
Executive Jaint Planning
Committee (EJPC)
Inter-network Test Reference
Committee (INTRC)
System Integration Steering
Committee (SISC)
Market NEM. SPS FIRAEERY G Inter-Network External
5 Integration Secondary . i
Integration Modelin Assessment SeEms Testing Communications
Workstream 9 Workstream i Workstream Workstream
Workstream Workstream

The key functions of each workstream are as outlined below:

e Market Integration Workstream:

— Facilitate market integration activities (including regional boundary location, loop flows, NEM
Dispatch Engine (NEMDE), inter-regional transmiission use of system (TUQOS), Settlement Residue
Auctions (SRASs).

e NEM Integration Modelling Werstream\Wotkfream:

— Co-ordinate NEM integration studies’(including limit equation development, oscillatory stability
and review).

—_This may also include Generg#or and customer impacts/adjustment of generator control settings.

e Special Protection SchemeASPS) Assessment Workstream:

— Co-ordinate the dév
decommissionif

pment of a co-ordinated SPS, including review and modification (including
f existing SPS and of emergency control schemes.

e Primary and Secon

— Primary and Seeenrdary-Systemssecondary systems design input/co-ordination, including required
rectification found during integration studies and detail design-(e-g—generatorand-customer

— Point to point testing of Supervisory Control and Data Acquisition (SCADA) and protection.

ry Systems Workstream:

e Inter-network testing Workstream:
— Inter-network testing to facilitate timely release of full augmentation capacity.
e External Communications Workstream:
— External communications to be managed in conjunction with Relevant TNSP and Project directors.

— The External Communications Workstream sheuldis also expected to include government
relations and stakeholder communications relating to the impact of tests, timing of capacity
release and considerations relevant to existing and new connections._In some instances, a
separate connections workstream may be necessary.

© AEMO 2021 | CONSULTATHON-DRAFT-INTER-NETWORK TEST GUIDELINES Page 10 of 42
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4. PROCESS TO DETERMINE WHETHER INTER-NETWORK TESTING IS REQUIRED

This section 4 describes the process to assess whether an inter-network test is required for a Project.

4.1. Project classification

For the purpose of these Guidelines, Projects may be classified according to the categories shown in Table 2.

Table 2
Category
A

Project classifications

Project classification

New AC or DC interconnector,
generally developed jointly by
multiple Proponents

Upgrade to an existing AC or DC
interconnector affecting two or
more TNSPs, usually planned by
two or more Proponents and
involving augmentation in multiple
regions. The purpose or effect of
the Project is to increase the
transfer capability of an existing
interconnector, resulting in a MINL.

Changes to generation or a
network within a single region that
impacts the transfer capability of
an existing interconnector, resulting
in a MINI.

Note that where such work can
cause a reduction to the
interconnector limit it may also
trigger the MINI, then testing may
be required under 5.7.7(k).

Substantial changes to control
systems or stabilisers.

Type of Project

o New AC interconnector between regions which are already
synchronised with an existing interconnector.

e New DC interconnector between two regions (which may or
may not already be interconnected synchronously or
asynchronously).

Projects in this category would typically be:

e Thermal upgrades

e Changes to control schemes

e Battery systems providing grid functions to increase
interconnector capacity.

e SVCs to increase interconnector limits

e DC converter station upgrades

Projects in this category would typically be:

e Thermal upgrades

o New automated control schemes

e Changes to existing control schemes

o New generating systems

o New synchronous condensers

® SVCs

e STATCOMs

e Emergency frequency control schemes and emergency controls

Projects in this category would typically be:

o New installations of systems and equipment

e Major upgrades of systems and equipment

o Significant setting changes within existing systems or
equipment

e Emergency frequency control schemes and emergency controls

4.2, Assess Project against MINI criteria

@)

The Relevant TNSP(s) for the Project (or AEMO for items 5 and 6 in chart 1 of Rule 5.7.7)
(reproduced for convenience in Appendix AAppendix-FAppendix AAppendix-A) should
complete network modelling. This network modelling should be sufficiently detailed to
determine whether the Project exceeds any of the MINI criteria (as detailed in section 5 and

section 6 of these Guidelines).)’.

° See https://aemo.com.au/energy-systems/electricity/national-electricity-market-nem/participate-in-the-market/network-

connections/transmission-and-distribution-in-the-nem/stage-3-application, under Related guides and policies

© AEMO 2021 | CONSULTATHON-DRAFT-INTER-NETWORK TEST GUIDELINES

Page 11 of 42


https://aemo.com.au/energy-systems/electricity/national-electricity-market-nem/participate-in-the-market/network-connections/transmission-and-distribution-in-the-nem/stage-3-application
https://aemo.com.au/energy-systems/electricity/national-electricity-market-nem/participate-in-the-market/network-connections/transmission-and-distribution-in-the-nem/stage-3-application

ALSTRALIAN ENERGY MARKET OPERATOR

)AEMO

(b) If the Project does not exceed any MINI criteria, the Relevant TNSP(s) or AEMO must
determine that an inter-network test is not required, and the remainder of NER clause 5.7.7
does not apply.

(@] By virtue of their size and impact on the power system, all actionable Integrated System Plan

(ISP) projects} are-anticipated-toshould be assessed as to whether they have a MINI. [Formatted: Font: Not Italic

4.3. Assess the requirement for inter-network testing under clause 5.7.7

(a) If a Project is identified as having a MINI, the Relevant TNSP(s) (in consultation with AEMO)
must then determine whether inter-network testing is required under NER clause 5.7.7. A
non-exhaustive list of items to consider when assessing the requirement and
neceessitynecessity for inter-network testing is outlined below:

(i) What tests would be appropriate to validate models and prove new equipment
operation?

(i) Are special network conditions required for the testing?

(i) Can suitable testing be carried out under alternative NER clauses?
should not be conducted under NER clause 5.7.7 if the same'p
achieved by testing under any other NER provisions.

confirm, testing
ose can reasonably be

(iv)  Will the Project have a material impact on power system/éssets or operation? (For
example, one or more MINI criteria may be exceedégl’but the Affected TNSPs and
AEMO may agree there is no material impact on tie power system.)

V) Are there any other surrounding circumstan
inter-network tests?

that impact the decision to carry out

(vi)  Does the testing required constitute an inter-network test? Classification of a test as an
inter-network test may be indicated’if a preliminary assessment of the methodology for
conduct of the test indicates a €ed to consider at least one of:

(A) The application and/
will affect dispatch,

removal of special purpose power transfer constraints that

A variation of ghe central dispatch outcome in a manner that is not otherwise

he changing of a plant operating condition in a manner that is not otherwise
permitted, and that may affect the market.

(E) A requirement for a Registered Participant to incur a cost through its participation
in the inter-network test.

(b) A floweartflowchart of the process for assessing whether a Project listed in items 1to 4 in
AppendixFAppendix A requires an inter-network test is shown in Figure 2 below.

4 See ISP Rules at NER 5.22
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Figure 2 Assessment of whether inter-network test is required - activities 1 to 4 (see Appendix AAppendix [ Formatted: Font: Bold

FA)

No Inter-network MINI criteria
testing required

Obtain agreement

not exceeded

Assess whether the Project
exceeds any MINI criteria*

MINI criteria are exceeded

No————

Is there is a requirement for Inter-
network testing under 5.7.7?

Yes

Can the testing be carried out

from affected parties ——Yes under other clauses or
processes?
I
No—‘—Yesﬁ l\#o

INTRC to make final
decision on whether
inter-network tests

Record reasons for
decision for review
and acceptance by

Proponent to formally notify
AEMO that inter-network tests
are required under 5.7.7(e)

( Field Code Changed

are required INTRC

Relevant TNSP to establish SISC

|

Follow 5.7.7 process as outlined
in the NER and these guidelines

* By virtue of their size and impact on the power system, all actiona

have a i twork-irpactMINL

ISP Projects are-anticipatedshould be assessed as to whether the

4.4. Documentation and commyhication of determination

(@) If, after following the progéss described in this section, the Relevant TNSP(s) or AEMO conclude
that an inter-network teSt is not required for a Project:

(i) Jf any one of the Relevant TNSP(s), AEMO or the Proponent considers that an inter- [ Formatted: Font: 10 pt

network test is required then AEMO must refer the Project to the INTRC to decide
whether or not an inter-network test is required under NER clause 5.7.7, consulting with
the EJPC as required.

(b) If the INTRC does not approve a recommendation under paragraph (a)(ii), the Relevant TNSP
(or AEMO as appropriate) must notify the Proponent in accordance with NER clause 5.7.7(g)
that an inter-network test is required.
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5. MATERIAL INTER-NETWORK IMPACT

5.1. Assessment requirement and definition

(@) It is a requirement of clause 5.7.7 for the Relevant TNSP (and/or AEMO) to determine whether
a development will trigger the need for an inter-network test. The first task in assessing if a test
may be required is to assess whether the Project will have a MINI.

(b)  Material inter-network impact is defined in the Chapter 10 of the NER as:

“A material impact on another Transmission Network Service Provider's network, which impact may
include (without limitation):
(@)  the imposition of power transfer constraints within another Transmission Network Service
Provider's network; or
(b)  an adverse impact on the quality of supply in another Transmission Network Service
Provider's network.”
() Thisis a broad definition, but it is not exhaustive because the impacts listed under paragraphs
(a) and (b) of the definition apply “without limitation”. It could, therefore, extend to other
impacts on another TNSPs network that are reasonably considered to be material.

5.2. Planning expectations

Prior to the clause 5.7.7 process, it is assumed that all affected parties in relati
complied with their responsibilities under NER clauses 5.14.3 (Joint planpin
5.14.4 (Joint planning obligations by TNSPs and AEMO). It is anticipated
be shared as a Project moves into the clause 5.7.7 process, which will
Project is likely to have a MINI.

to a Project will have
bligations of TNSPs) and

at any associated discussions will
Ssist in determining whether the

5.3. Material inter-network impact assessment method

ted and brought into service, including developments
committed at the time of/the assessment being made.

(i) Cdmparing the augmented case with an unaugmented (base) case.

(i) Ensuring the augmented case conditions are as near as possible to the base case, while
adjusting the demand and/or generation dispatch conditions to define the new network
capabilities and dispatch scenarios.

(i)  Carrying out contingency studies over a reasonable range of base cases (i.e. various
assumptions about load, generation dispatch and network topology conditions).

(e)  Alist of examples of Projects including application of the MINI criteria is provided in

| Appendix-E-Appendix DAppendixb.

5.4. Cumulative application of MINI criteria

(@)  If a Project consists of a number of stages under a regutator-investment-testRegulatory
Investment Test for FransmisisenTransmission (RIT-T) or other approval process that,
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individually do not exceed the MINI criteria thresholds but cumulatively do, then the Project
overall is considered to have a MINL. This will be assessed on a case-by-case basis.

Where several Projects that individually or collectively have a MINI are likely to undergo
inter-network tests in similar timeframes, AEMO and the relevant SISC(s) will work together,
consulting the INTRC as needed to determine the most appropriate manner of conducting and
staging the necessary tests, giving due consideration to the cumulative impacts and timing of
inter-network tests, and opportunities to implement efficient processes taking these factors
into account. In these circumstances AEMO may require additional testing to be undertaken in
consultation with the affected Proponent and Relevant TNSPs. AEMO will also give due
consideration to the timing and phasing of testing to ensure overall power system security and
stability.

6. NETWORK MODELLING

Network modelling is a critical factor in the assessment of a Project’s impact and its successful
implementation. This section addresses the issues surrounding network modelling.

6.1. Modelling requirements generally

©)

(©

The NER requires Network Service Providers to provide encrypted apd unencrypted models for
dynamic plant to AEMO in accordance with the Power System Mgflel Guidelines. Computer
modelling is the only tool(s) which allow an assessment of‘a Project’s impact on the power
system to be made prior to construction and commissioripg of the Project.

Power system modelling is a complex process and regdires significant resource commitments
from Proponent(s). It should be noted that upgradgs to existing interconnectors that are being
achieved using new types of equipment and‘techiniques may require significant modelling to
ensure no unintended consequences occur o the power system when the equipment is
placed into service.

Computer modelling shall be undertaken in appropriate modelling program(s) capable of
assessing relevant phenomena. Al¥computer models that are to be relied upon for
determining inter-network test/equirements, pre-test simulations and for post-test analysis

reqlires NSPs to maintain accurate models for planning and operational purposes. If
necessary, these should include modelling of the appropriate distribution sub-networks.

(i) All modelling results should provide suitable output charts, diagrams, visual outputs etc
to allow satisfactory assessment of results.

Once it is identified that a Project requires an inter-network test and the SISC is
establisedestablished, the software package(s) used should be agreed by the NEM integration
modelling workstream, in consultation with the SISC and relevant groups as required. When
selecting software package(s) for modelling, the SISC should consider the Power System Model
Guidelines.

Where Projects involve the installation of new systems and equipment, new computer models
will be required. These models will need to be assessed as suitable for power system modelling
purposes through quality validation with the manufacturer of the equipment or the designer of
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the system (in accordance with the Power System Model Guidelines). This may involve testing
and validation of individual plant prior to commencement of inter-network tests.

(f) Equipment and model performance may also be assessed using Real Time Simulation (RTS)
techniques for complex equipment such as HVDC links, STATCOMs, Smartwires™, SVCs, and
battery controls. RTS results may require hardware in the loop testing to confirm hardware
outputs against modelled outputs. This however does not avoid the requirement to provide
computer models as described above.

6.2. Process requirements

(a)  AppendixBAppendix E provides an illustration of the model development process during
delivery of the Project.

(b)  The SISC, under its NEM integration modelling workstream as shown in Figure 1, identifies the
modelling requirements for the Project as outlined in AppendixB:Appendix F. These
requirements are to be endersed-by-the-SISCand-approved by AEMOthe SISC.

() The timeframe for network modelling should be provided and monitored by the Proponent of
the Project. The Proponent should also assess model requirements and‘degermine what input is
required from other NSPs to support development of required models

7. CREATION OF TEST PROGRAM

7.1. General principles

Once the Relevant TNSP (or AEMO) informs the Proponent ifat an inter-network test under 5.7.7 is
required, the Proponent must create a draft test program/The test program should be created in
consultation with AEMO, which is expected to occdrvid the SISC. The test program should be created
based on the following general principles:

(@)  The primary purpose of testing is to veyfy and give confidence in the magnitude and impacts
of the change in power transfer capg#ility of (and between) more than one transmission
network associated with a Project/and to verify model information used to determine power
system limits and undertakevafious planning and operational studies.

(b) Because of the potential unmodelled interactions between control schemes, sufficient

testing should be plangfed to give confidence that no such interactions are likely to occur. It
Mclude system monitoring at lower power flows for a period of time with
the commissiongd plant in the test program to allow for any control interactions to be

rk testing carries a level of intrinsic risk which must be assessed and appropriately
mitigated. Irrespective of the level of confidence in power system models used for determining
system limits, they can never reasonably cover all possible characteristics that could impact
power system performance. Therefore, the test program should be staged in appropriate
increments and provide confidence in power system models and performance.

(d)  The test program should be developed taking into account power system operational
limitations, for example reactive reserve requirements.

{e)(e) Suggestions for an inter-network testing risk assessment approach are provided in [ Formatted: Font: Italic

Appendix-CAppendix G.

{e)(f)_The final testing methodology (including staging of tests and hold points) included in the test
program will be determined by the SISC, and through consultation under NER clause 5.7.7.
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Pre-testing requirements

The test program must outline the pre-testing requirements for any equipment which forms part of
the inter-network test. The following principles should be followed when defining these requirements:

©)

It is a pre-requisite for an inter-network test that all individual equipment items associated with
the Project must be satisfactorily tested by the Proponent in accordance with normal
commissioning procedures for new or modified equipment under NER clause 5.8.4.
Completion of these tests and satisfactory results are a pre-requisite for commencing an
inter-network test. Satisfactory documentation to demonstrate commissioning of individual
plant includes but is not limited to:

(i) signed commissioning certificates from the Proponent for equipment, e.g. switching
equipment and protection and control systems;

(i) commissioning test measured results showing satisfactory operation of equipment and
control loops to the intended design; and

(i)  reports and similar documentation which is produced from time to time during
commissioning of electrical plant and equipment, which and would geasonably be
expected required to be produced during commissioning of equigment such as SVCs,
STATCOMs, control systems, emergency frequency control.schgfnes and emergency
controls, communications systems, etc. onto the power sys,

Depending on the test method, temporary changes to protegfion settings/functions may be
required to safely facilitate an inter-network test. These'regliirements must be clearly defined in
the test program.

Agreement by the SISC on pre-testing requirements-with-AEMO-and-the-SISC may enable the
scope of the inter-network test requirements to/be reduced, depending on a number of
factors. Important pre-test items which may/impact inter-network test requirements include for
example voltage set point step tests for S¥Cs or basic control loop testing. However, it is
envisaged that equipment such as/SV#Z power oscillation dampers or series capacitors would
not normally be enabled prior to“iafer-network testing due to the potential MINI which could
arise even at existing interconnhgttor power transfer levels.

Power system disturbance methods and monitoring

(@

(©

In performing an’ingér-network test, the power system ismay be required to be disturbed from
its steady staté g#sition to enable dynamic responses from control loops and other associated
systems to befested. The-tesi program-mustoutlnethe powersysien-disturbance-methods-to

Appropriate methods for disturbing the system include:

(i) tripping loads or generating units;

(i) tripping reactive plant such as capacitor banks and reactors;
(iiiy  tripping (switching) transmission lines; and

(iv)  -injecting active power and reactive power.

In-additien—in some cases, application of larger perturbations may be considered, such as
application of faults. There may also be benefit reviewing performance following power system
events that may occur during the course of inter-network testing. The final power system
disturbance methods used will be determined by the SISC and through consultation under
clause 5.7.7.
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(d) The test program must outline the power system disturbance and/or “passive” testing methods
to be used as part of the inter-network testing.

{e)(e) In order to monitor the power system_during operation and in, response to the disturbance [Formatted: Font: Not Italic

methods the test program should outline the appropriate monitoring required to assess the
performance of the power system in response to the test and through normal operation of the
power system. In addition, the test program should define how long monitoring equipment
should remain connected to the power system to monitor the behaviour of the new
augmentation, and the wider network to check for unanticipated responses (e.g. undamped
oscillations etc.). The test program should also specify the system conditions required to
complete this monitoring (if specific system conditions are required).

7.4. Power system conditions for testing

Onerous power system conditions may be experienced at any time of year; as such, testing during
summer (or winter) peak conditions and/or during periods of low synchronous generation or low
system fault levels should be considered. Part of the remit of the NEM integration modelling
workstream is to establish what these conditions are prior to planning any test activities, taking into
account operational variations. This information wilishould be usedaccounted fopvhen
creatingdeveloping the test program to ensure that a suitable range of power&ystem conditions are
identified.

7.5. Additional requirements for AC parallel and DC inférconnectors

(@)  The testing of AC parallel interconnectors should consigér the following:

(i) Since there will be other connections to the Aetwork, testing may be able to be carried
out at higher levels of transfer since the less of infeed following an interconnector trip
will be carried by the other interconnector. (Note that this will require a level of
balancing with other interconnectors to ensure power system limits are not exceeded
during testing.)

(if) If there is a possibility that #e network might, under foreseeable circumstances, be
operated on just thecneyf interconnector (i.e. the existing interconnector out of service),
consideration should4e given to testing this mode of operation (i.e. as a new radial
interconnection).

(b)  The testing of D€ in#erconnectors should consider the following:

'ould include tests during periods of low fault level since this is a DC
nectors most vulnerable period of operation.

(i) Tests should commence with the tripping of the DC interconnector at different load
levels to confirm the operation of any ancillary service designed to contain frequency
deviations. Once this has proved satisfactory at full transfer, the next stages can be
conducted.

(i) The testing should be extended to AC lines feeding into the convertor substation
(usually just by tripping-//reclosing) to confirm changes to voltage angle-/~/voltage
magnitude-/-/system strength.

(iv)  As a DC interconnector has the ability to control voltage or reactive capability at the
point of common coupling, a series of voltage step test as well as reactive power
injection tests are required for relevant control modes.

(v)  Where the DC interconnector is expected to provide frequency control to the power
system, frequency control tests are required.
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() Additional tests for any interconnectors may be required as part of plant commissioning and
NSP approval processes.

8. ACHIEVING NETWORK CONDITIONS REQUIRED FOR TESTING

(@)  The test program will detail the network conditions required for the inter-network tests. As
network conditions change, system transfers also change meaning that it will not always be
possible to achieve the desired conditions for the required duration of the proposed test.

(b)  Depending on the conditions required, it is an option to wait until conditions change and the
desired transfer is likely to be achieved for the test duration. This could have a significant
impact on the timeframe required to complete the test process, and resource costs and
logistics.

() Analternative option is for the Proponent; to arrange test facilitation services as contemplated
in NER clause 5.7.7(u), which could include:

(i) out-of-merit generation dispatch;

(i) generating unit tripping;

(iiiy  active power or reactive power injection; or
(iv)  voltage step-testing.

(d)  During inter-network tests that require out of merit order dispg#Ch, there is a possibility of
additional settlements residues arising in the market. In accgfdance with NER clause 5.7.7(r)(2),
testing should be designed to minimise variation from th€ central dispatch outcomes that
would otherwise occur, and the Proponent must have/an agreement with AEMO to cover
potential settlement residues (as required by clause’5.7.7(aa).

9. TESTING

(@) Inter-network tests will be carried out
Test Coordinator who is nominate
testing and is empowered tova

detailed in the test program under the control of the
y AEMO under NER 5.7.7(ad) and is responsible for
the test processes in accordance with agreed guidelines.

(b)  Ateach test hold point (as défined in the test program) data gathered from any monitoring
equipment will be reviewéd to confirm satisfactory performance of the test. Once this review is
completed, the testing’can proceed to the next hold point.

(@] Provided all tests/re satisfactorily completed irtinein line with the test program, the testing
process can bg/concluded.

10.  POST-TEST REPORTING REQUIREMENTS

(@)  The Proponent must report on test results and observations at the completion of each hold
point and at the conclusion of an inter-network test, and provide that report to AEMO and
each Affected TNSP prior to the confirmation of new network limits and their approval for
service by AEMO.

(b)  The post-test report must include:
(i) a description of each component of the test performed;

(i) the test results and comparison with computer modelling relied upon for the
production of the test regime;

(i) the new safe network limits verified by the test for power system security; and
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(iv)  adescription of any including issues encountered during testing and recommendations
for future testing activities.

() Asan outcome of testing, validated network and dynamic data should be provided to AEMO
for integration into operational systems.

“ Formatted: Normal, Space After: 8 pt, Line spacing:
Multiple 1.08 li
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N OF PROPONENT AND RELEVANT TNSP FOR EACH

PROJECT®
INo.
| |column 1 icolumn 2 icolumn 3

A new transmission line between two
networks, or within a transmission network
that is anticipated to have a material inter-
network impact is commissioned.

Network Service Provider

in respect of the new
transmission line.

Proponent and the Transmission
Network Service Provider in respect of
any network to which the transmission
line is connected.

An existing transmission line between two
networks, or within a transmission network
that is anticipated to have a material inter-

network impact is augmented or substantially
modified.

Network Service Provider in
respect of the augmentation
or modification of the
transmission line.

Proponent and the Transmission
Network Service Provider in respect of

any network to which the transmission
line is connected.

2.
A new generating unit or facility of a Generator in respect of the 4ansm[ss[on Network Service Provider
Customer or a network development is \generating unit and in respect of any network to which the
commissioned that is anticipated to have a  |associated connectio .|generating unit, facility or network
material inter-network impact. development is connected and, if a
3. network development, then also the
Proponent.
Netwoyk Service Provider in
respéct of the relevant
twork.
Generator in respect of the  Transmission Network Service Provider
\generating unit. in respect of any transmission network|
unit, facility of a Customer or netw, Customer in respect of the  [to.which the generating unit, facility
4. |development being commisSiop€d, modified |facility. or network development is connected.
or replaced. Network Service Provider in
respect of the relevant
network.
Setting changes are made to any power AEMO None.
s system stabilisers as a result of a decision by
[~ JAEMO, which are not covered by item 4 in
this table.
JAEMO determines that a test is required to  |JAEMO None.
A \verify the performance of the power system

in light of the results of planning studies or
simulations of one or more system incidents.

® See NER clause 5.7.7(a) Chart 1 for original table
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Appendix-A-APPENDIX B. 5.7.7 PROCESS DIAGRAM

The figure below outlines the 5.7.7 process and regulatory timeframes.

In order to reduce the statutory timeline for 5.7.7 testing, Proponents are encouraged to commence interaction with AEMO prior to a request for testing
under 5.7.7(e). This prior interaction would enable modelling and simulation results to be understood and a collaborative development of the 5.7.7 test

regime with AEMO and other TNSPs (as required). This is expected to reduce the regulatory timeframes associated with inter-network testingtests in the areas
illustrated with the red dashed box.

\ 5.7.7(u-2) \
\\ If specified in the test |

program ~ Proponent Publish test \
| procures and pays for outcomes
| testfacilitation /
/ services /
—
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APPENDIX C. INFORMATION TO BE D MENTED IF INTER-NETWORK TESTING |
NOT REQUIRED FOR ANY REASON

The Relevant TNSP (or AEMO for items 5 and 6 as shown in Appendix A) should detail the following
information (where applicable) for review by the INTRC:

o Details of network modelling that has been completed to justify the decision not to test (could include
the augmentation technical report, or other reports).

e Which MINI criteria are exceeded.

o Details of what tests may be carried out if inter-network testing were to be completed®,

e Details of why it is not possible to carry out these inter-network tests.
e Why inter-network testing is not required.

e Details of tests that will be carried out under other clauses or as part of commissioning.

o How the risks associated with any exceeded MINI criteria that aren't being tested are being managed.

e Confirmation of agreement from AEMO, the Relevant TNSP, any Affected TNSP(s) and the proponent
not to test (as appropriate).

® This will assist with determining whether such tests could be undertaken through other processes.
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APPENDIX D. EXAMPLE F ENARI FOR NSIDERATION UNDER NER
Disclaimer: This Appendix has been prepared to provide a general understanding of the processes
contained in the Guidelines. These examples should not be relied upon as being indicative of the outcomes
to be expected in real-life circumstances. To the extent that there is any inconsistency between the
Guidelines and this Appendix, the Guidelines prevail in all circumstances.

Below is a list of examples, which are then categorised and assessed to see if they are likely to exceed the
MINI criteria (meaning that an inter-network test may be required). Possible inter-network tests are also

[Formatted: Font: Italic

included below to demonstrate testing that may be appropriate in each case. In practice the final testing
requirements will be determined by the SISC and through consultation on the test program.

Example 1.

A TNSP is planning to upgrade an interconnector by re-tensioning a section of overhead line, increasing the
existing thermal I|m|t by 120 meoawatts (MW) from 500 MW to 620 MW Studles show that other limitations

no mod|f|cat|ons to dynamic plant associated with this Project and no additional control schemes to manage
non-credible contingency events (such as those that might be implemented under NER clause S5.1.8).

Classification (Table 2)

This Project is being undertaken within a single jurisdiction by a single TNSP, hence it falls under Category C
in Table 2.

Does Project cause a MINI2
The Project raises the thermal limit by 120 MW, with no impact on other MINI criteria.

The MINI criteria is triggered when there is an increase in power transfer capability between transmission
networks of more than the minimum of 3% of maximum transfer capability and 50 MW.

Since this exceeds the MINI threshold, an assessment should be undertaken regarding the requirement for
inter-network testing.

Example inter-network testing that could be used

The benefit of undertaking inter-network tests would be limited to identification of any adverse impacts not

[ Formatted: Font: Not Italic
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identified through power system modelling, including operational variations in power system conditions. The
Proponent should consult with Relevant TNSPs and AEMO to consider the most prudent approach for
monitoring and release of capacity. This may involve development of a test program under NER clause 5.7.7
for monitoring of the power system and staged release of transfer capacity.

Conclusion

Without regard to the surrounding circumstances (which this example does not seek to describe), it is likely
that coordination between AEMO and Relevant TNSPs would be required to apply the new limits in a staged

approach. Consultation would be required to determine if this is best undertaken under clause 5.7.7 or
other relevant processes.

Example 2.
A TNSP plans to implement a Project in three stages:

o Stage 1: The first stage involves re-tensioning of a series of low spans to raise the thermal limit of
1,200 MW by 35 MW.

e Stage 2: The second stage involves reconductoring of a section of line, which will raise the thermal limit
and transient stability limits by 35 MW.

e Stage 3: The final stage relates to installation of an SVC to increase damping of system oscillations,
increasing the limit by a further 50 MW.
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The total increase in inter-network transfer capability is 120 MW. There are no changes to emergency

controls or emergency frequency control schemes as a result of the works. [Formatted: Font: Italic
Classification (Jable 2Table-2 [Formatted: Underline

This Project is being undertaken within a single jurisdiction by a single TNSP, hence it falls under Category C ( Formatted: Underline

in Table 2, { Formatted: Underline

o 0 U

Does Project cause a MINI2
The cumulative impact is such that the MINLis triggered in relation to the impact of the augmentation on
thermal and stability limits. Testing under NER clause 5.7.7 is therefore required.

Example network festing that could be used

Testing should be undertaken in a staged manner, with consecutive release of capacity. It is anticipated that

all stages would involve continuous monitoring, and stages 2 and 3 may additionally involve switching of
lines and/or dynamic plant.

Conclusion
Without regard to the surrounding circumstances (which this example does not seek to describe), it is likely

that tests would be required under clause 5.7.7.

Example 3.
A new interconnector is planned between two regions which are already connected by a synchronous [Formatted: Font: Italic
connection with a maximum transfer capacity of 600 MW. A number of new and modified emergency [Formatted: Font: Italic

controls are required to manage credible and non-credible contingency events.

- [Formatted: Font: Italic, Underline

(D D

Classification (Table 2

This Project is being undertaken across two regions and will involve two TNSPs. It is a new connection, hence [Formatted: Font: Italic

falls under Category A in Table 2.

Does project cause a MINI2
As a new interconnection, the Project has a significant impact on power transfer capacity and the topology

of the power system. It is likely that studies would identify that a number of the other MINI criteria would
also be triggered. These conditions should be checked and verified by the SISC (Figure 1).

Example network testing that

Testing in this instance would be required to demonstrate not only the physical characteristics of the
interconnector, but also the performance of associated control schemes. The performance of the system and
response of the automatic schemes should be thoroughly tested using the computer models as far as
practical prior to undertaking any system tests.

The functionality of the control schemes should be tested and proven as part of the normal commissioning
process, such as end-to-end testing to confirm scheme operating times, that schemes are functional

measurements elements within the scheme are operational and providing correct measurements, all trigger
points for the scheme are operational and triggered elements are responding to trigger events.

Testing under NER clause 5.7.7 may also include manual initiation of control schemes, depending upon their
control action and the potential power system impact.

The SISC should assess whether special network conditions are required for tests. Testing undertaken to
validate modelled performance and give confidence in the release of capacity may include line/transformer
switching, switching of dynamic plant, battery ramping, and load/generator trip tests.
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Conclusion

Without regard to the surrounding circumstances (which this example does not seek to describe), it is likel
that tests would be required under clause 5.7.7.

Example 4.

A TNSP is planning to increase an existing thermal interconnector limit from 1,500 MW to 1,540 MW, by the
addition of series reactive control devices wholly within its own network, adjacent to series compensated
lines.

lassification (Table 2

This Project is being undertaken within a single region, by a single TNSP, hence it falls under Category C in [Formatted: Font: Italic

Table 2,

Does Project cause a MINI2

The upgrade is planned to lift the thermal limit by 40 MW, which is less than the 3%/50 MW stipulated in
the MINI criteria. However as the reactive voltage control device is adjacent to series compensated lines, the

MINL is triggered as it "has the potential to create sub-synchronous resonance, due to either:

(A) Installation of a new series capacitor; or

B) Modification of the network impedance in the vicinity of an existing series capacitor.

The installation of the dynamic reactive control devices may be considered as triggering this criterion
meaning that testing under NER 5.7.7 would be required. The SISC must establish through computer
modelling if the sub-synchronous resonance criteria has been triggered.

Example network testing that could be used
In this case, the area of concern is the sub-synchronous resonance associated with the new equipment.

With a small increase in the jnterconnector limit (40 MW), the focus of the testing would be to demonstrate [Formatted: Font: Italic

that with the new equipment there was no undamped resonance.

Testing would need to use disturbance methods likely to cause such resonance (such as tripping a circuit or

applying a staged fault, bypassing the device, or dynamically varying its parameters). Power system [Formatted: Font: Italic

measurement devices should be installed to monitor the power system for resonance.

Testing should commence at a lower transfer limit value until it is demonstrated that there are no resonance

issues associated with the augmented system. Due to the nature of the equipment and the type of
resonance that might occur, release to the full limit and monitoring with a strategy to reduce flows if

required may be appropriate.

Conclusion

Without regard to the surrounding circumstances (which this example does not seek to describe), it is likely
that tests would be required under clause 5.7.7.

Example 5.

A TNSP is providing a new connection to a 100 MW solar/Battery Energy Storage System (BESS) installation
adjacent to a 1,000MW interconnector. As a result of this connection, the interconnector limit will be reduced
to 950 MW under certain conditions.

Classification (Table 2

This Project is being undertaken within a single region by a single TNSP, hence it falls under Category C in
Table 2.
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Does Project cause a MINI2

This Project will reduce the existing limit from 1,000 MW to 950 MW. A 50 MW reduction corresponds to 5%
of the interconnector capacity, however the solar/BESS generating units will be included on the left hand
side (LHS) of the interconnector constraint equation that will limit output as required. Testing under NER
5.7.7 may therefore not be required.

Conclusion

Without regard to the surrounding circumstances (which this example does not seek to describe), it is

unlikely that tests would be required under clause 5.7.7. Testing would be undertaken under clause 5.7.3 as
usual.
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APPENDIX E. POWER SYSTEM MODEL DEVELOPMENT

System and Regional models created by the TNSPs should follow the process shown below. Models need to
be kept appropriately updated and must reflect the anticipated system conditions for the period of interest

0 i nerator closures, and new conn n
must be included. Post-commissioning, models would be validated and updated in operational systems and
model / equipment databases, however is not illustrated on this diagram.

Reglonal model development System model development / model integration

All TNSPs create regional models using pre-agreed input data and I TNSPs merge regional base cases into integrated base cases.
Inputs: Inputs:

. from AEMO {PSSE PSCAD d-state master case + Regional base cases for agreed years [ stages

‘with associated PSSE case, and collated Mudpack models from NSPs)
Agreed years [ stages for which base cases are required

‘Agreed list of transmission and generation projects to be include

Tools + databases to sutomatically add projects to system models {as far as

possible) Process:
* Agreed requirements / framework for base cases * Proponent TNSPs integrate separate regional base case models into an overall
model which will contain all the updates.
Process: * The developed base cases are tested and tuned.
* Al TNSPs independently update base case models with data for thair region, * AEMO and other relevant TNSPs raview the final base case models.
according to agreed snapshot conditions.
+ The developed base cases are tested and tuned. Outputs:
*  AEMO reviews regional base case models. * Regional base case models are created for each required year / stage.
*  Proponent TNSPs implement quality and change management processes * (Cases used for:
+  Assessment of $PS requirements
Outputs: +  Starting cases for development and due diligence of limit advice
+  Regional base case models are created for each required year / stage. . of test ¢

Regional model development

Model
acceptable?
information

System
base case
model

Update models
for regicn for all
requ
model Model
acceptable?

Test and tune
models

tools
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AppendixB-APPENDIX F. NEM INTEGRATION MODELLING WORKSTREAM

Once the SISC isestablishedis established (as per the governance process proposed in Figure 1), a NEM
integration modelling workstream shall be set up, either separately or within another workstream, with the
following remit:

e Be convened by a representative of the Relevant TNSP.

e Consist of delegates from AEMO and the Relevant TNSP(s), who are endorsed by their organisations to
make decisions appropriate to this role.

e Determine the modelling required to establish the new system limit equations (including the
responsible parties and timelines for completion).

e Decide on appropriate software for modelling the network.

e Use this software to produce "agreed models” of the Power System suitable for determining
interconnector limits.

e Provide advice on the market conditions required for testing to the market integration workstream.

e Decide on the monitoring equipment required to validate system testing (including the party
responsible for its installation).

e Advise the inter-network testing workstream of the testing required to validate the modelling.
e Review the results of the testing undertaken.
o Identify requirements for Special Protection Schemes.

e Recommend limit changes to the Systerm-trtegration-Sub-Commitiee{SISE)LSISC.

e Liaise with relevant groups for input and advice regarding the NER 5.7.7 process, modelling and
testing.

© AEMO 2021 | CONSULTATION DRAFT INTER-NETWORK TEST GUIDELINES Page 29 of 42



CONSULTATION DRAFT

MAEMO

AUSTRALIAN ENERGY MARKET OPERATOR

Appendix-C-APPENDIX G. INTER-NETWORK TESTING RISK ASSESSMENT

Any inter-network testing requirements identified should be considered in the context of the principles
stipulated in NER 5.7.7(r), which states:

“In determining the test program, AEMO must so far as practicable have regard to the

following principles:

1. power system security must be maintained in accordance with Chapter 4; and

2. the variation from the central dispatch outcomes that would otherwise occur if there
were no inter-network test should be minimised; and

3. the duration of the tests should be as short as possible consistently with test
requirements and power system security; and

4. the test facilitation costs to be borne by the Proponent under paragraph (aa) should be
kept to the minimum consistent with this paragraph.”

In developing the test program, the risks and benefits associated with particular tests should be considered.
Tests have the potential to adversely impact security, depending upon the nature of the test and power
system conditions at the time of the test, if appropriate mitigations are not put in place, if there are
unforeseen outcomes of the test or if an unforeseen event occurs simultaneously on the system.

Conversely, if tests are not adequate, issues may not be identified until after the new assets and capacity is
commissioned. This could have a significant impact on power system security. This Appendix contains
information and an example risk assessment that can be used by the Proponent when creating a test plan.
The information here can help the proponent determine appropriate tests to complete, balancing the risks
of testing against the benefits of completing certain tests.

Insufficient testing

S Appropriate level
to prove limit

of testing

Test Transfer Level

Consequences

In the event of an interconnector test leading to an undesirable outcome, the consequences will depend on
a number of factors:

e Example: A DC interconnector test will be working to a limit that is set either by the physical capability
of the interconnector itself, or the ancillary services available to compensate for its loss. Both of these
factors are well-understood, and the technology can be considered mature. Therefore, it is reasonable
to undertake testing up to the interconnector limit, with only a low probability of unintended
consequence (requiring multiple system failures). It is also considered that there is a higher probability
of a DC interconnector tripping whilst in normal service than for an AC interconnector (due to the more
complex control /invertor systems involved), so an actual full-load test would normally be required.
Consequences: Immaterial - Minor

e Example: Depending upon the operational conditions, validity of models to calculate the limits, and risk
mitigations in place, an AC radial interconnector test has potential to result in system instability,
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resulting in widespread generation loss / demand loss (as under- and over-frequency tripping occurs)
and cascading failure. Consequences: Minor - Extreme

e Example: Depending upon the operational conditions, validity of models to calculate the limits, and risk
mitigations in place, an AC parallel interconnector test could result in outcomes such as localised
voltage issues, leading to damage to TNSP and customer equipment. Consequences: Minor - Major

Likelihood
This section is looking at the likelihood of a test having detrimental unintended consequences.

For the DC interconnector, the likelihood is unlikely, since there is adequate opportunity to test all of the
supporting systems beforehand and the final, full-load testing is confirmation that all systems are working
as anticipated.

For the AC interconnector, the likelihood is highly dependent on:
(i) How well established the technology being used is;

(i) The level of supporting system testing undertaken (e.g. conducting end-to-end testing on
automated control schemes to ensure correct operation).

Assessing Risk Rating
Risk Rating Matrix:

Medium
Low
Low
Low
Low

Using the Consequences-//Likelihood assessments from the above sections, the Risk Rating can be
determined.

Table 3 LiklihoodLikelihood definitions

Likelihood Annual probability Description

Almost Certain >90% Will occur in most circumstances

Likely 51%-90% Can be expected to occur in most circumstances
Possible 11%-50% May occur, but not expected to in most circumstances
Unlikely 1%-10% Conceivable but unlikely to occur in any given year
Rare <1% Will only occur in exceptional circumstances
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Table 4 Consequence definitions

Consequence Safety

Infrastructure, assets
& environment

Market

Reputational

Extreme Single fatality or Permanent long-term  Loss of supply to e Significant long term
permanent injury or damage or affect or >50% of customer damage to
widespread impact on  rectification not demand in any one stakeholder
public health and/or possible. Jjurisdiction or >25% confidence and
safety. across multiple relationships;

Jjurisdictions. e and/or Total loss of
Market suspension in public confidence;
multiple jurisdictions e and/or Intensive
or markets. adverse media
exposure.

Major Serious injury Significant damage or  Loss of supply to e Significant short term
requiring affect, difficult >25% of customer damage to
hospitalisation > 5 rectification. demand in any one stakeholder
days or localised Jjurisdiction or >10% confidence and
impact on public across multiple relationships and/or;
health and/or safety Jjurisdictions. o Some loss of public

Market suspension in confidence and/or; .
one jurisdiction or * Adverse media
market. exposure.

Moderate Injury requiring < 5 Measurable damage Loss of supply to Some damage to
days hospitalisation or  or affect, easy >10% of customer stakeholder confidence
medical treatment. rectification. demand in any one and relationships

Jjurisdiction or >5%
across multiple
Jjurisdictions.

Market operating in an
administered state for
>5 days for gas
market or >1 day for
electricity market.

Minor Medical treatment Measurable damage Loss of supply to >5%  Manageable reduction
only. or affect, no of customer demand in stakeholder

rectification required in any one jurisdiction  confidence
or >2% across
multiple jurisdictions.
Market operating in an
administered state for
<5 days for gas
market or <1 day for
electricity market.
Immaterial First aid. No measurable No restriction of No lasting effects
damage or affect. supply.
No disruption to
markets.

Acceptable risk levels

While the ideal risk level is “low”, for most testing “medium” is considered to be an acceptable risk level.
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Further control measures or mitigations should be applied to any risks registering as “significant”, with a
view to achieving “medium” or “low” if reasonably possible (e.g. by selecting appropriate power system
conditions for the test to be undertaken).

Risk level of “critical” is not acceptable and alternative methods of undertaking the testing should be
sought.
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VERSION RELEASE HISTORY
Yersion  Effective Date

2.0 dd [Sep] 2021 Complete review, including revised and expanded assessment criteria, a project
governance structure, project examples with worked assessments, power system
disturbance methods for testing and model development approach.

10 February 2008 First published as the Inter-Network Test Initiation Guidelines by the Inter-Regional
Planning Council, continued in effect as AEMO inter-network test guidelines from 1
July 2009 under NER clause 11.28.3(b).
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Reglonal model development
All TNSPs create regional models using pre-agreed input data and

System model development / model Integration

Inputs:

. from AEMO (PSSE PSCAD 4-state master case
‘with associated PSSE case, and collated Mudpack models from NSPs)

Agreed years [ stages for which base cases are required

Agreed list of transmission and generation projects to be include

Tooks + databases to autematically add projects to system models (as far as
possible)

Agreed requirements / framewark for base cases

Process:

All TNSPs independently update base case models with data for their region,
according to agreed snapshot conditions.

The developed base cases are tested and tuned.

AEMO reviews regional base case models.

Proponent THSPs implement quality and change management processes

Outputs:
+  Raglonal base case models are created for each requirad year / stage.

Regional model development

Model
stable?

= ing ceptable?

information

Update models
for region for all
required years /
stages.
Testand tuna
models

tools

Update models
for region for all

Test and tune
models

P TNSPs merge regional base cases into integrated base cases.

Inputs:
* Regional base cases for agreed years [ stages

Process:

* Proponant TMSPs integrate separate regional base case models into an overall
model which will contain all the updates,

* The developed base cases are tested and tuned.

* AEMO and other relevant TN5Ps review the final base case models.

Outputs:
* Regional base case models are created for each required year /[ stage.
*  Cases used for:
*  Assessment of SPS requireme
*  Starting cases for developme
+  Assessment of test requi

ang/ue diligence of limit advice
‘apportunities

System model development / madel integration

System
base case
model

required years /
stages.
Testand tuna
modals
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